Serial Number: RFP-FQ16146/NAC

Date of Issue: July 11, 2017

Original Proposal Due Date: Feb. 3, 2017
Revised Proposal Due Date: November 13, 2017

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY
600 FIFTH STREET, N.W.
WASHINGTON, DC 20001

July 11, 2017
AMENDMENT NO. 4
REQUEST FOR PROPOSALS
FOR
POTOMAC YARD METRORAIL STATION
FQ16146/NAC

TO WHOM IT MAY CONCERN:

The Request For Proposals and Proposal Documents accompanying RFP FQ16146/NAC requesting
Proposals for the above project are hereby changed in part as listed below.

l. GENERAL INFORMATION

This amendment defines requirements for revised technical and price proposals on the referenced
project.

I CHANGES TO DOCUMENTS

The Request For Proposals and Proposal Documents accompanying solicitation RFP/FQ16146/NAC are
hereby changed in part as follows:

1. VOLUME 1 = DIVISIONS 0 AND 1
Delete the following pages and in lieu thereof substitute the accompanying pages:
DELETE SUBSTITUTE DESCRIPTION
001000 -1 001000 -1 Revised
00 10 00 -2 001000 -1 Revised
00 1000 -4 00 10 00 -4 Revised
00 20 00 00 20 00 Revised — Full Section
003000 -3 003000 -2 Revised
004340 -1 004340 -1 Revised
00 43 40 -2 00 43 40 -2 Revised
00 43 40 -3 00 43 40 -2 Revised
00 80 00 00 80 00 Revised — Full Section
011100 -2 011100 -2 Revised
011100 -3 011100 -3 Revised
011100 -6 011100 -6 Revised
2. VOLUME 2 — DIVISIONS 2 THROUGH 49

Add the following sections:

ADD DESCRIPTION
14 10 00 New Section
320510 New Section
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27 02 30 New Section

27 05 25 New Section
27 10 00 New Section
28 40 02 New Section
342102 New Section
34 24 19.10 New Section
34 24 23 New Section
34 42 65 New Section

Proposers are advised that the Authority will consider either hydraulic or gearless traction
passenger elevators for this project. Proposers shall provide pricing for both types,
therefore Section 14 21 00 remains in Volume 2.

Delete the following pages and in lieu thereof substitute the accompanying pages:

DELETE SUBSTITUTE DESCRIPTION
341111 341111 Revised
341112 341112 Revised
34 11 33.16 34 11 33.16 Revised
3411 35 3411 35 Revised
34 11 36.13 34 11 36.13 Revised
342421 342421 Revised
3424 22 34 24 22 Revised
34 42 04 None Deleted
34 42 13 34 42 13 Revised
34 42 17 None Deleted
34 42 18 34 42 18 Revised
344221 3442 21 Revised
34 42 22 None Deleted
34 42 23 34 42 23 Revised
34 42 24 None Deleted
34 42 25 None Deleted
34 42 26 34 42 26 Revised
34 42 27 None Deleted
34 42 32 None Deleted
34 42 33 None Deleted
34 42 34 None Deleted
34 42 35 34 42 35 Revised
34 42 43 34 42 43 Revised
34 42 49 34 42 49 Revised
34 42 53 34 42 53 Revised
34 42 55 None Deleted
34 42 56 None Deleted
34 42 62 34 42 62 Revised
34 42 64 34 42 64 Revised
34 42 66 None Deleted
34 42 68 34 42 68 Revised
34 42 69 34 42 69 Revised
344273 344273 Revised
34 42 76 None Deleted
34 42 81 34 42 81 Revised
34 42 82 34 42 82 Revised
34 42 83 34 42 83 Revised
34 4291 None Deleted
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3. VOLUME 3.1 — PROJECT DIRECTIVE DRAWINGS:

Narrative Changes: This amendment modifies elements of the facility design as
described below. The proposers’ base bid shall incorporate these changes in scope:

1.

Eliminate the south station entrance and mezzanine, including the following:

a. West Ramp;

b. Glebe Road Entrance Pavilion;

c. South Pedestrian/Bicycle Bridge;

d. South Mezzanine, including associated fare gates and vertical circulation

elements; and

e. East Ramp, including bike storage
Eliminate park improvements other than restoration in kind.
Redesign the south end of the station to incorporate (1) and (2) above, including
but not necessarily limited to:
a. Means of egress to comply with NFPA 130 and other applicable codes
b. Building exterior enclosure
Add a public entrance to the north mezzanine to accommodate pedestrian
access from grade at the east side of the station. Provide a walkway to the new
Entrance from Potomac Greens Park, including lighting and perimeter fencing.

Add the following Drawing(s):

DRAWING NUMBER DRAWING TITLE DESCRIPTION

C10-G-008A Installation Plan Track Equipment Route C New
405+00 to 418+00

C10-G-24 ATP Speed Commands Control Line Diagram New
Route C Normal Direction 369+17 to 437+82

C10-G-26 ATP Speed Commands Control Line Diagram New
Route C Reverse Direction 369+17 to 437+82

C10-G-017 Installation Sketch Train Control Room Space New
Requirements — National Airport

C11-CTVR-001 Signal and Trackwork Pre-Construction New
(Existing)

C11-CTVR-002 Signal and Trackwork Construction Complete New
Pre-Cutover

C11-CTVR-003 Signal and Trackwork Track 1 Cut-Over New

C11-CTVR-004 Signal and Trackwork Track 2 Cut-Over New

C11-G-(RC) Route Chart New

C11-G-007A Installation Plan Track Equipment Route C New
465+32.30 to 489+00

C11-G-008A Installation Plan Track Equipment Route C New
439+00 to 465+32.30

C11-G-009A Installation Plan Track Equipment Route C New
418+00 to 439+00

Cl1-G-CL1 ATP Speed Commands Control Line Diagram New

Route C Normal Direction 396+96 to 516+13

Cl1-G-CL2 ATP Speed Commands Control Line Diagram New

Route C Reverse Direction 396+96 to 516+13

C12-G-010 Installation Sketch Train Control Room Space New

Requirements — Braddock Road

C12-G-CL1 ATP Speed Commands Control Line Diagram New

Route C Normal Direction 463+68 to 563+76

C12-G-CL2 ATP Speed Commands Control Line Diagram New

Route C Reverse Direction 463+68 to 566+86

C11-CBLN-001 Train Control Cable Plan Track C1 & C2 New

Outbound 448+26 to 484+56

C11-CBLN-002 Train Control Cable Plan Track C1 Inbound New
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424+80 to 448+26
Train Control Cable Plan Track C2 Inbound
424+80 to 446+85

C11-CBLN-003 New

VOLUME 3.2 - WMATA ST AND DD DRAWINGS:

Delete the following Drawing(s) and in lieu thereof substitute the accompanying pages:

DELETE SUBSTITUTE DRAWING TITLE DESCRIPTION

ST-TC-G-021 ST-ATC-GEN-001 Typical Track Plan Abbreviations, Renumbered
Symbols and Installation Data

ST-TC-G-022 ST-ATC-GEN-002 Typical Electrical Symbols Renumbered

ST-TC-G-025 ST-ATC-GEN-003 Typical Relay/Contact Location Chart Renumbered
Format

ST-TC-G-031 ST-ATC-GEN-005 Typical ATC Wayside Cable Plan Renumbered

ST-TC-G-041 ST-ATC-GEN-012 Typical Large Junction Box Plan Revised

ST-TC-G-042 ST-ATC-GEN-013 Typical Small Junction Box Plan Revised

ST-TC-G-045 None Typical Start ATC — End ATC Sign Deleted
Layouts

ST-TC-G-049 ST-ATC-GEN-017 Typical Foundations for Signal, Sign and  Renumbered
Pushbutton Layouts

ST-TC-C-001 ST-ATC-CKT-000 Cover Page — Typical Circuits — General Renumbered

ST-TC-C-024 ST-ATC-CKT-014 Typical Repeater Relay Wiring and Renumbered
Nomenclature

ST-TC-C-036 ST-ATC-CKT-015 Typical Outbound Train Approach Renumbered
Warning Circuits/Logic

ST-TC-I-000  ST-ATC-IC-000 Cover Page — Typical Interlocking Renumbered
Circuits

ST-TC-I-001  ST-ATC-IC-001 Typical Pushbutton and Fleeting Circuits Renumbered
Signals 2, 4,6 & 8

ST-TC-I-002  ST-ATC-IC-002 Typical Turnback Pushbutton and Renumbered
Fleeting Circuits Signals 10, 14, 20 & 24

ST-TC-I-007  None Typical Wayside Pushbutton Storage Deleted
Circuits — Signal 2

ST-TC-I-008  None Typical Wayside Pushbutton Storage Deleted
Circuits — Signal 4

ST-TC-I-009  None Typical Wayside Pushbutton Storage Deleted
Circuits — Signal 6

ST-TC-I-010  None Typical Wayside Pushbutton Storage Deleted
Circuits — Signal 8

ST-TC-I-011  None Typical Timer Cancel Circuits for Signals Deleted
having Wayside Pushbutton Control

ST-TC-I-013  ST-ATC-IC-008 Typical Route Storage Circuits Renumbered

ST-TC-I-016  ST-ATC-IC-009 Typical Route Storage Circuits (Sheet 1 Renumbered
of 2)

ST-TC-I-017  ST-ATC-IC-010 Typical Route Storage Circuits (Sheet 2 Renumbered
of 2)

ST-TC-I-021  ST-ATC-IC-011 Typical Route Initiation Circuits Renumbered
(Emergency Cross-Over)

ST-TC-I-023  ST-ATC-IC-012 Typical Route Initiation Circuits Renumbered
(Terminal Cross-Over)

ST-TC-1-024  ST-ATC-IC-013 Typical Route Initiation & Reset Stick Renumbered
Cancel Circuits

ST-TC-1-025  ST-ATC-IC-014 Typical Route Initiation & Reset Stick Renumbered
Cancel Circuits

ST-TC-1-027  None Typical Automatic Route Initiation Stick Deleted
Circuits — Signals 2, 6 & 8

ST-TC-I-029  ST-ATC-IC-016 Typical Route Completion Circuits Renumbered
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ST-TC-I-031
ST-TC-I-035
ST-TC-1-036
ST-TC-I-037
ST-TC-1-039

ST-TC-1-041

ST-TC-1-042

ST-TC-1-043

ST-TC-1-045
ST-TC-1-061

ST-TC-1-062
ST-TC-1-064
ST-TC-1-066
ST-TC-I-067
ST-TC-1-069
ST-TC-I-079
ST-TC-1-081

ST-TC-1-082

ST-TC-1-085

ST-TC-1-086

ST-TC-I-100

ST-TC-I-101
ST-TC-I-107
ST-TC-I-108
ST-TC-I-109

ST-TC-I-111
ST-TC-I-112
ST-TC-I-114
ST-TC-I-115
ST-TC-I-116
ST-TC-I-117
ST-TC-I-121

ST-TC-I-123
ST-TC-I-131
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ST-ATC-IC-017
ST-ATC-IC-018
ST-ATC-IC-019
None
None

ST-ATC-IC-022

ST-ATC-IC-023

ST-ATC-IC-024

ST-ATC-IC-025
ST-ATC-IC-031

ST-ATC-IC-032
ST-ATC-IC-033
ST-ATC-IC-035
None

None

ST-ATC-IC-043
ST-ATC-IC-044

ST-ATC-IC-045

ST-ATC-IC-046

ST-ATC-IC-047

ST-ATC-IEQ-000

None
ST-ATC-IEQ-008
None
None

ST-ATC-IEQ-013
None

ST-ATC-IEQ-015
ST-ATC-IEQ-016
ST-ATC-IEQ-017
ST-ATC-IEQ-018
ST-ATC-IEQ-019

None
ST-ATC-IEQ-021

5

Typical Route Check Circuits

Typical Approach Stick Circuits

Typical Route Stick & Approach Circuits
Typical Route Stick & Approach Circuits
Typical Automatic Signal Operation
Selection Circuits — Signals 2, 6 & 8
Typical Switch Control &
Correspondence Circuits — 1 Switch
(Cross-Over)

Typical Switch Control &
Correspondence Circuits — 3 Switch
(Cross-Over)

Typical Switch Operating & Repeater
Circuits

Typical Repeater Circuits

Typical Signal Control Circuits (Cross-
Over Interlockings)

Typical Signal Repeater Circuits
(Emergency Cross-Over)

Typical Signal Repeater Circuits
(Terminal Cross-Over)

Typical Signal Lighting Circuits

Typical Marker Signal Lighting Circuits
Typical Detector Track Repeater Circuits
Typical Local, Remote, Panel & Flashing
B28G Energy Distribution

Typical Auxiliary Switch Pushbutton and
Switch Position Indication Circuits
Typical Auxiliary Switch Pushbutton and
Switch Position Indication Circuits
(Switch 3)

Typical Interlocking Control Panel
Indication Circuits, Track Occupancy
and Traffic

Typical Interlocking Control Panel
Indication Circuits, Signal Fleeting and
Route

Cover Page — Typical Equipment
Layouts

Typical Interlocking Configuration
Typical AC Track Circuit Connections
Typical Mainline Signal Rail Bonding
Typical Mainline Negative Return
Bonding (Systemwide)

Typical Switch-and-Lock Movement
Layout on Ballasted Track

Typical Switch-and-Lock Movement
Layout — Direct Fixation

Typical Snowmelter Layout

Typical Snowmelter Control Case
Typical Snowmelter Heating Element
Mounting Details

Typical Switch Rod Heater Layout on
Ballast

Typical Signal Layouts

Typical Wayside Pushbutton Layout
Interlocking Vital Processor System

Renumbered
Renumbered
Renumbered
Deleted
Deleted

Renumbered

Renumbered

Revised

Renumbered
Renumbered

Renumbered
Renumbered
Revised
Deleted
Deleted
Renumbered

Renumbered

Renumbered

Renumbered

Renumbered

Renumbered

Deleted
Renumbered
Deleted
Deleted

Renumbered
Deleted
Revised
Renumbered
Revised
Revised
Renumbered

Deleted
Revised
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ST-TC-P-000
ST-TC-P-001

ST-TC-P-002
ST-TC-P-003

ST-TC-P-004

ST-TC-P-005

ST-TC-P-006
ST-TC-P-007

ST-TC-P-008

ST-TC-A5-G-
001
ST-TC-A5-C-
001
ST-TC-A5-C-
007
ST-TC-A5-C-
009
ST-TC-INF-
000
ST-TC-CE-
030
ST-TC-HDO-
031
ST-TC-019

ST-TC-040

ST-TC-041
ST-TC-042

DD-TW-CR-
002
DD-TW-CR-
003
DD-TW-CR-
004
DD-TW-CR-
005
DD-TW-CR-
006
DD-TW-CR-
007
DD-TW-CR-
008
DD-TW-CR-
009
DD-TW-CR-
010
DD-TW-CR-
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ST-ATC-PWR-000
ST-ATC-PWR-001

ST-ATC-PWR-002
ST-ATC-PWR-003

None

ST-ATC-PWR-005

ST-ATC-PWR-006
ST-ATC-PWR-007

ST-ATC-IC-048

ST-ATC-CKT-016

None

None

None

ST-ATC-GEN-000

ST-ATC-GEN-026

ST-ATC-GEN-027

None

DD-ATC-CND-003

DD-ATC-CND-004
DD-ATC-CND-005

ST-TW-CR-002

ST-TW-CR-003

ST-TW-CR-004

ST-TW-CR-005

ST-TW-CR-006

ST-TW-CR-007

ST-TW-CR-008

ST-TW-CR-009

ST-TW-CR-010

ST-TW-CR-011

Functional Block Diagram
Cover Page — Typical Power Drawings

Typical Power Distribution Schematic for

TCRS

Typical DC Power Distribution

Typical Uninterruptible AC Power
Distribution

Typical Power Failure and Blown Fuse
Circuits

Typical Power Failure & Blown Fuse
Circuits (Stations with Interlocking)
Typical Ground Detector Circuits
Typical Snowmelter Control & Indication
Circuits

Typical Snowmelter Control Case
Circuits

Cover Sheet (WMATA Cleveland Park
A05 Example Location)

Platform Track Repeater Circuits
(Example)

Traffic Initiation & Control Line Circuits —
Tracks 1 & 2 (Example)

Line Repeater Circuits

Cover Page — Information Drawings
ATC Clearance Envelope

Horizontal Limits of Dynamic Outline of
Design Vehicle Through Turnouts
Switch and Lock Movement Direct
Fixation for Numbers 8, 10 and 15
Turnouts

Switch Machine Clearance & Tunnel
Conduit Requirements

Train Control Conduits-At Grade
Conduit Requirements for Turnouts at
Grade

Composite Rail Assembly — Ballasted
Track

Composite Rail Clearance Envelop and
Splice Joint Assembly

Composite Rail End Approaches

Composite Rail Expansion Joint
Assembly and Details
Contact Rail Fiberglass Insulator

Porcelain Insulator Assembly and
Details Sheet 1 of 2

Porcelain Insulator Assembly and
Details Sheet 2 of 2

Anchor Assembly Details and Sections
Sheet 1 of 2

Anchor Assembly Details and Sections
Sheet 2 of 2

Spacing — Expansion Joint, Anchors and

Renumbered
Renumbered

Renumbered
Renumbered

Deleted

Renumbered

Renumbered
Renumbered

Renumbered

Renumbered

Deleted

Deleted

Deleted

Renumbered

Renumbered

Renumbered

Deleted

Revised

Revised
Revised

Revised

Revised

Revised

Revised

Revised

Renumbered

Renumbered

Revised

Revised

Revised
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011

Insulators

DD-TW-CR-  ST-TW-CR-012 Expansion Joint Jumper Cable Support
012 Details in Ballasted Track
DD-TW-CR- ST-TW-CR-013 Composite Rail with Type A Protection
013 Cover

DD-TW-CR-  ST-TW-CR-014 Type A Protection Cover Assembly
014 Details and Sections

DD-TW-CR-  ST-TW-CR-015 Composite Rail with Type B Protection
015 Board

DD-TW-CR-  ST-TW-CR-016 Type B Protection Cover Assembly
016 Details and Sections

DD-TW-CR-  ST-TW-CR-017 Composite Rail Typical Conduit and
017 Cable Arrangement

DD-TW-CR- ST-TW-CR-022 Contact Rail Arrangement No. 10

022 Double Crossover 14’-0”, 36’-10” and

40’-6” Track Centers

Add the following Drawing(s):

DRAWING NUMBER

DRAWING TITLE

ST-ATC-IDX-000
ST-ATC-IDX-001
ST-ATC-IDX-002
ST-ATC-IDX-003
ST-ATC-IDX-004
ST-ATC-GEN-004
ST-ATC-GEN-006

ST-ATC-GEN-008

ST-ATC-GEN-009

ST-ATC-GEN-010
ST-ATC-GEN-011

ST-ATCGEN-015
ST-ATC-GEN-016

ST-ATC-GEN-018

ST-ATC-GEN-020
ST-ATC-GEN-022
ST-ATC-GEN-023
ST-ATC-CKT-001

ST-ATC-CKT-002

ST-ATC-CKT-003
ST-ATC-CKT-004
ST-ATC-CKT-005
ST-ATC-CKT-009
ST-ATC-CKT-010
ST-ATC-CKT-011
ST-ATC-CKT-013
ST-ATC-CKT-024
ST-ATC-IC-026

ST-ATC-IC-027

AMENDMENT No. 4

Cover Page — ATC Standard Drawings

Index of Drawings (Sheet 1 of 4)

Index of Drawings (Sheet 2 of 4)

Index of Drawings (Sheet 3 of 4)

Index of Drawings (Sheet 4 of 4)

Data Sheet Format — Safe Braking Tests

Typical Impedance Bond layout for Direct Fixation to
Concrete

Typical Impedance Bond “T” Connector and Two Hole
Tube Crimp Lug Connection to Rail

Typical High Current Impedance Bond Negative
Return Bonding Diagram

Typical Interlocking Wrap Bonding

Typical Marker Coil Layouts — Direct Fixation and
Ballasted Track

Typical Station Stop and Turnback Sign Layouts
Typical Berthing Marker Layouts

Typical Platform Edgelight and Program Stop Train
Placement Diagram

Typical ATP Track Module Block Diagram

Typical TWC Transmitter Block Diagram

Typical TWC Receiver Block Diagram

Typical Platform Edgelight Control Circuit (Sheet 1 of
2)

Typical Platform Edgelight Control Circuit (Sheet 2 of
2)

Typical Program Stop Control Circuits

Typical Program Stop Marker Control Circuits
Typical Door and Dwell Control Circuits

Typical TWC FLYBY Transmitter Circuits

Typical TWC XMTR — RCVR Interface Circuits
Typical TWC Selection Circuits

Typical Temporary Speed Restriction Alarm Circuits
Speed Limit Command Circuit A1-161-163 QR
Typical Speed Command Loop Control Stick Circuits
(Audio Frequency)

Typical Speed Command Loop Control Stick Circuits

Revised

Renumbered

Renumbered

Renumbered

Renumbered

Revised

Revised

DESCRIPTION

New
New
New
New
New
New
New

New

New

New
New

New
New

New

New
New
New
New

New

New
New
New
New
New
New
New
New
New

New
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(Power Frequency)

ST-ATC-IC-029 Typical Speed Command Loop Circuits, Long Wire New
Loops (Power Frequency)

ST-ATC-IC-034 Typical Vital AC Track Relay Circuit Configurations New

ST-ATC-IC-038 Typical Detector Track Repeater Circuits (Power New
Frequency)

ST-ATC-IEQ-003 Typical Interlocking Configuration (Power Frequency)  New

ST-ATC-IEQ-007 Typical Speed Command Crossover Loop Layout New
(Power Frequency)

ST-ATC-IEQ-010 Typical Mainline Signal Rail Bonding (Power New
Frequency Track Circuits)

ST-ATC-IEQ-012 Typical Mainline Negative Return Bonding (Power New
Frequency Track Circuits)

DD-ATC-CND-000 Cover Page — Design Drawings New

5. VOLUME 4 — REPORTS

Add the following report:

FTA-FQ15192-MCAP-001 Potomac Yard Metrorail Station Cut-Over Strategy, prepared
by Mott MacDonald, dated May 30, 2017

6. VOLUME 5 — PROJECT REQUIREMENTS

Delete the following pages within the WMATA Design Criteria_ R9R3 and in lieu thereof
substitute the accompanying pages of WMATA Design Criteria_ R9R3-Signatures:

DELETE SUBSTITUTE TITLE DESCRIPTION
Page 2 Page 1 Preface Revised
Page 3 Page 2 Recommended for Deputy  Revised
Chief Engineer Approval
Pages 4 of 15 Pages 3 0of 13  Summary of Changes Revised

Add the following document:

ADD TITLE DESCRIPTION
Vol 5.2 LAN WAN Design Criteria New

7. Vol 10.1 - CITY OF ALEXANDRIA PROJECT REQUIREMENTS AND PROCESS
GUIDE

Delete the following pages:
City of Alexandria Process Guide, pages 1 through 8

and in lieu thereof substitute the accompanying pages:
City of Alexandria Process Guide, pages 1 through 10

8. TRACTION POWER UPGRADES
Proposers are advised that the traction power information will be issued in Amendment 5 no
later than July 31, 2017

9. CONTRACTOR QUESTIONS
This amendment does not include responses to Contractor Questions. Previous Authority
responses provided in amendments 1, 2, or 3 still apply except as specifically noted herein.
Proposers are advised that any other previous questions should be resubmitted if Authority
response is still needed. Proposers are advised that the traction power information will be
issued in Amendment 5 no later than July 31, 2017
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10. ACKNOWLEDGEMENT

Offerors are required to acknowledge receipt of this amendment on the Technical and Price
Proposal Forms (Pages 00 41 20-1 and 00 41 30-1) in the space provided. Failure to
acknowledge all amendments may cause the bid to be considered not responsive to the
invitation, which would require rejection of the Proposal.

Norie A. Calvert
Contracting Officer

Enclosures

* * * * %

AMENDMENT No. 4 9 RFP-FQ16146NAC



Washington Metropolitan Area Transit Authority Contract No. FQ16146
Design-Build RFP FQ16146/NAC Date: November 28, 2016

SECTION 00 10 00
PROPOSING REQUIREMENTS - DESIGN BUILD

001010 REQUEST FOR PROPOSAL:
This Section includes Project information for Proposers.
NOTICE TO OFFERORS
Contract No. FQ16146/NAC includes RFP Documents for:
Project Name: POTOMAC YARD METRORAIL STATION

TECHNICAL PROPOSAL for the Work described herein shall be submitted to the Contract Administrator,
Nichel Crooks, through WMATA’s PMSS. Technical and Price Proposals shall be separate proposals and
submitted before 3:00 PM (local time) on November 13, 2017. All questions are to be directed to Contract
administrator.

DIRECTIONS TO SUBMITTING PROPOSER: Read and comply with the Solicitation Instructions. In addition to
other submission requirements set forth in this Request for Proposal and all Amendments, the following must
be properly executed, completed, and submitted separately as part of the offer:

A. TECHNICAL PROPOSAL:
1. Technical Proposal Form (properly executed)*
2. Technical Proposal

B. PRICE PROPOSAL:
1. Price Proposal Form (properly executedl)
2. Price Schedule
3. Price Guarantee
4. Proposal Data Form with Supporting Data
5. Representations and Certifications
6. List of DBE Certified Firms®
7. DBE Data®

PROPOSAL(S) MUST SET FORTH FULL, ACCURATE, AND COMPLETE INFORMATION AS REQUIRED BY
THIS REQUEST FOR PROPOSAL, INCLUDING ALL AMENDMENTS

' The separate sealed Technical and Price Proposal Forms must be marked with offer under Solicitation RFP No. FQ16146/NAC and with
acknowledgement of all Amendments.

[> Proposed DBE firms must be certified WMATA DBE firms prior to submittal of Schedule of DBE Participation and Letters of Intent in
order to be applied toward the DBE goal established for the Contract. Non-WMATA Certified DBE firms may be utilized by the Proposer but
will not be applied toward the goal calculations.]

® DBE Data and List of WMATA DBE-Certified Firms must be updated and included in Best and Final Offer (BAFO) submission(s).

Proposing Requirements — Design Build Section 00 1000 - 1
RFP V2 6/2014 REVISED AM-4



Contract No. FQ16146 Washington Metropolitan Area Transit Authority
Date: November 28, 2016 Design-Build RFP FQ16146/NAC

001011

A.

001012

A.

GENERAL STATEMENT OF WORK:

This solicitation is for the submittal of separate Technical and Price Proposals through a “Best
Value” method of procurement for a Design-Build Project that includes furnishing both design and
construction services. The Design-Builder, through itself or others, shall provide professional
design engineering and architectural services as well as technical, sub-professional, clerical, and
other services necessary for the complete design and preparation of the Design Drawings and
Design Specifications, as well as the schedules, cost estimates, cost accounting, quality
assurance/control and other Contract requirements. The Design-Builder shall also furnish all labor,
equipment, materials, quality assurance/quality control, construction and
environmental/security/safety superintendence, and field engineering services required for the
construction of the Project. The Design-Builder is responsible for managing program and project
coordination with Jurisdictional Authorities and Utilities through the Contracting Officer
Representative; obtaining all necessary permits, approvals, and easements; performing
architectural and engineering services; providing Submittals, field engineering support, quality
management system to ensure that all work conforms to specified requirements; and providing
operation and maintenance training and manuals for the systems and equipment installed. No
attempt has been made to separate the Work by trades or types of construction, and the Design-
Builder shall make its own decision as to the types of services needed to accomplish the Work.

It is the responsibility of the Design-Builder to gather all data necessary for the performance of the
Work under this Contract that are needed in addition to Authority-furnished RFP Documents and to
develop a complete and final design.

All work under this Contract shall be performed in a logical sequence as developed by the Design-
Builder. The Work is divided in two phases, the Design Phase and the Construction Phase,
however, there is an overlap between the Phases. The construction for any design elements will
not be approved until the balance of the design is advanced to a stage where in the judgment of the
Authority the design element can be adequately evaluated. The Design-Builder will receive
approval by the Authority of the design by element before proceeding to construction for that
element.

GENERAL SCOPE OF WORK:
POTOMAC YARD METRORAIL STATION:

1. Design and Construct the Potomac Yard Metrorail Station, on City of Alexandria, and WMATA
property, located in City of Alexandria, Virginia.

In addition to the Station, the project includes a separate building to contain the AC Room
functions of the station. The AC Room building shall be sized and equipped to fully
accommodate the AC Room functions of a WMATA Metrorail Station. New Track, as well as its
associated Traction Power, Train Control, and amber light system, shall be constructed to
accommodate the new Station location. Re-alignment of existing track shall be required to
make the final connections to the new track. The Design Builder will be responsible for all
furnishings, including, but not limited to, Furniture, Appliances, Kiosk, signage, pedestrian
access, and entry pavilions.

2. Pedestrian bridges shall provide pedestrian and bicycle access over the CSX railroad corridor,
and connect to the entry pavilions.

3. CSX Coordination, Reviews, Approvals, and Implementation:

WMATA and the City of Alexandria (the City) have had preliminary coordination discussions with
CSX during the project development phase of the Potomac Yard Metrorail Station project. This
section is to identify the coordination and implementation roles and responsibilities of WMATA, the
City, and the Design Builder with CSX during the entirety of the project.

2 — Section 00 10 00 Proposing Requirements — Design Build
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A. Potomac Yard Metro Station Final Environmental Impact Statement (FEIS),

B. Record of Decisions (RODs) from the Federal Transit Administration (FTA) and the
National Park Service (NPS),

C. Section 106 Memorandum of Agreement (MOA),
D. Phase Il Environmental Site Assessment
E. The City of Alexandria's Development Special Use Permit (DSUP2016-004, 2016-005,
2016-005) conditions
The above stated documents are provided in this Solicitation FQ16146/NAC. All cost
associated with the required compliance shall be included in the Design Builders proposal.
See SECTION 00 30 00 INFORMATION AVAILABLE TO PROPOSERS.
B. Basis of Design: As specified in Section 01 11 20, DESIGN AND PROGRAM REQUIREMENTS.
# 001013 PROJECT SOLICITATION SCHEDULE:
A. The solicitation schedule for this Project is as follows:
1. Issue Revised Request for Proposal: July 11, 2017
2. One-on-One Meeting No. 1: September 11, 2017
3. Site Visits: by Appointment September-October 2017
4. One-on-One Meeting No. 2: October 23, 2017
5. Technical and Price Proposal: November 13, 2017
6. Request for Best and Final Offer: January 15, 2018
7. Receipt of Best and Final Offer: February 5, 2018
8. Projected Contract Award: May 1, 2018

9. Notice to Proceed: May 15, 2018

END OF SECTION
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SECTION 00 20 00
INSTRUCTIONS TO PROPOSERS (RFP)

This Section includes procedures with which Proposers must comply and conditions affecting award of the

Contract.

002001 GENERAL INSTRUCTIONS

A. Definitions as used herein:

1.

2.

The term "Solicitation" used in this document means this Request for Proposals (RFP).

The term "Offer" and "Proposal" are synonymous and mean a response to this Solicitation.

The term “PMSS” used in this document refers to the Authority’s project management
software system.

For further explanation of Contract terms, refer to Section 00 70 01, DEFINITIONS, of the
General Conditions.

B. Method of Procurement:

1. Thisis a Best Value, single-phase, negotiated procurement.

a.

b.

Requires the Proposer(s) to prepare and submit separately Technical and Price Proposals
based on the scope of Work set forth in the Solicitation. See Section 01 11 10,
SUMMARY OF WORK. The Technical and Price Proposals will be evaluated separately
based on the Technical Evaluation Factors stated under Section 00 20 03, TECHNICAL
AND PRICE PROPOSAL FORMAT, PROCEDURES AND EVALUATION FACTORS,
AND INSTRUCTIONS, and the Price Evaluation Factors stated in the same section.

DELETED

2. Oral presentation and Best and Final Offers are required. The Authority will not award this
contract without a Best and Final Offer (BAFO).

C. Basis for Award:

1.

Award will be made to that Proposer:

a.

whose offer is judged by an integrated assessment of the evaluation criteria to be the
most advantageous to the Authority based on technical merit and price as identified in
Section 00 20 03, TECHNICAL AND PRICE PROPOSAL FORMAT, PROCEDURES AND
EVALUATION FACTORS, AND INSTRUCTIONS, and

that the Authority deems responsible in accordance with the WMATA Procurement
Procedures Manual.

The Authority reserves the right to conduct discussions with the Proposers. If it is determined
that discussions are necessary, the Authority will establish a competitive range of all of the
most highly rated technical Proposals.

The Authority will make a single award to one Proposer as the result of this Solicitation. See
Notes to Proposers in Section 00 43 40, PRICE PROPOSAL SCHEDULE, for further award
information.
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A written award of acceptance of Proposal mailed or otherwise furnished by the Authority to
the successful Proposer within the specified Acceptance Period shall result in a binding
contract without further action by either party. The Authority may accept a Proposal whether or
not it conducts discussions, unless the Authority receives from the Proposer a written notice of
withdrawal before award.

D. Type of Contract: The Authority contemplates award of a fixed price contract.

E. Invitation Documents:

1.

Invitation Documents are available on the Authority’s PMSS and will be made available to the
Proposer upon receipt of an e-mail sent to the Contract Administrator with the Proposer
contact name, e-mail address, company name, and company physical address.

F. Preparation of Proposals:

1.

The Proposer shall complete the Proposal Forms furnished in Section 00 40 00, PROPOSAL
FORMS AND SUPPLEMENTS, or copies thereof, and submit them according to the
instructions given in this RFP. If erasures or other changes appear on the forms, they must be
initialed by the person signing the Proposal.

Each Proposer shall furnish the information required by the Solicitation. Proposers are
expected to examine the RFP Documents. Failure to do so will be at the Proposer's risk.

G. Explanation to Proposers:

1.

All explanations desired by a Proposer regarding the meaning or the interpretation of this RFP
or all other Solicitation documents must be requested in writing 14 Days prior to the date set
for receipt of Proposals to allow sufficient time for a reply to reach all Proposers before the
submittal of their Proposals. These requests shall be forwarded to the Contract Administrator
at NCrooks@WMATA.com. Oral explanations or instructions given before the award of the
Contract will not be binding. Any information given to a prospective Proposer concerning the
Solicitation will be furnished promptly to all prospective Proposers as an Amendment to this
RFP, if the information is necessary in submitting Offers or if lack of such information would be
prejudicial to other prospective Proposers.

The Authority reserves the right to amend the RFP prior to the date set for receipt of
Proposals or Best and Final Offers. Copies of such Amendments as may be issued will be
furnished to all prospective Proposers through the PMSS.

If the revisions under Amendments would require material changes in the Proposals, the date
set for the receipt of Proposals may be postponed by such number of Days as in the opinion
of the Authority will enable Proposers to revise their Proposals. In such cases, the
Amendment will include an announcement of the new date for the receipt of Proposals.

H. Acknowledgment of Amendments:

1.

Proposers are required to acknowledge receipt of all Amendments to this Solicitation on
copies of the Proposal Forms, Sections 00 41 20, TECHNICAL PROPOSAL FORM, and 00
41 30, PRICE PROPOSAL FORM, in the space provided. Failure to acknowledge all
Amendments may cause the Proposal to be considered non responsive to the Solicitation,
which would require rejection of the Proposal.

Modifications of Proposals already submitted due to the revisions listed in an Amendment will
be considered if received at the office designated in this Request For Proposal by the time set
for receipt of Proposals. Modifications of either Technical Proposal or Price Proposal shall be
submitted separately and forwarded to the Contract Administrator through the PMSS.
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3.

If this Solicitation is amended, all terms and conditions, which are not modified, remain
unchanged.

I.  Submission/Withdrawal of Proposals/Offers:

1.

Technical and Price Proposals shall be submitted as electronic files through the PMSS as
directed in this Paragraph |.

The Proposer shall show on the cover sheet of each separate Technical Proposal and Price
Proposal electronic file the hour and date specified in the Solicitation for receipt of Proposals,
the Contract number, the name and address of the Proposer and whether the enclosed
Proposal is a Technical Proposal or a Price Proposal. Failure to do so may result in a
premature opening of or a failure to open such Proposal.

Proposals may be electronically submitted to the Contract Administrator as shown in Section
00 10 10, REQUEST FOR PROPOSAL.

Facsimile Proposals will not be considered.

Proposals may be withdrawn by written notice before award. Proposals may be withdrawn in
person by a Proposer or an authorized representative, if the representative's identity is made
known and the representative signs a receipt for return of the Proposal before award.

J. Late Proposals, Modifications, or Withdrawals:

1.

All Proposals not submitted electronically in the PMSS to the Authority’'s Office of
Procurement, through the projects Contract Administrator, before the specified closing time on
the date of closing will be late and considered non-responsive.

All modifications of a Proposal, except a modification resulting from the Contracting Officer’s
request for a Best and Final Offer, are subject to the conditions stated above.

A modification resulting from the Authority’s request for Best and Final Offer received
electronically in the PMSS after the time and date specified in the request will not be
considered unless it is received before award.

K. Proposal Guarantee:

1.

2.

A Proposal guarantee is required by the Request for Proposal. Failure to furnish a Proposal
guarantee in the proper form and amount with the Price Proposal, by the time set for the
receipt of Proposals, may be cause for rejection of the Proposal. Proposal guarantee shall be
sealed, marked, and submitted in an envelope by the Proposer and received at the Office of
Procurement, Washington Metropolitan Area Transit Authority, Office of Procurement, PRMT
File Room 3C-02, 600 Fifth Street, N.W., Washington D.C., 20001 by the specified closing
time on the date of closing.

A Proposal guarantee shall be in the form of a firm commitment, such as a Proposal bond
(see Section 00 43 10, PROPOSAL SECURITY (Proposal Bond Form)), postal money order,
certified check, cashier's check, irrevocable letter of credit from a State or Federally chartered
bank or, in accordance with Treasury Department regulations, or certain bonds or notes of the
United States. Corporations executing the Proposal bond as sureties must be among those
appearing on the Treasury Department's list of approved sureties and must be acting within
the limitations set forth therein. Proposal guarantees, other than Proposal bonds, will be
returned as follows:

a. To unsuccessful Proposers: As soon as practicable after the receipt of Proposals.

b. To the successful Proposer:
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1) Upon execution of such further contractual documents and bonds as may be required
by the Proposal as accepted.

2) If the successful Proposer, upon acceptance of its Proposals by the Authority within
the Acceptance Period, fails to execute such further Proposal guarantees and give
such bond(s) as may be required by the terms of the Contract, its Contract may be
terminated for default. In such event, the successful Proposer shall be liable for any
cost of procuring the Work, which exceeds the amount of its Proposal, and the
Proposal guarantee shall be available toward offsetting such difference.

L. Minimum Proposal Acceptance Period:

1. Acceptance Period, as used in this Section, means the number of Days available to the
Authority for awarding a contract from the most current date specified in this Solicitation for
receipt of Proposals or from the most current date specified for receipt of Best and Final Offers
if applicable.

2. The Authority requires an Acceptance Period of 120 Days from the due date of Best and Final
Offer.

M. Contract and Bonds: The Proposer whose Technical and Price Proposals are accepted shall,
within the time established in this Solicitation, enter into a written contract with the Authority and
furnish performance and payment bonds on standard Authority forms in the amounts indicated in
Section 00 60 00, BONDS AND CERTIFICATES.

N. Solicitation Documents:

1. Solicitation Documents are available as indicated in Article 00 20 01, E — Invitation
Documents.

O. Conditions Affecting the Work:

1. Proposers are required to visit the Project Site to conduct a preliminary Site-condition survey
to ascertain the nature and location of the Work and the general and local conditions, which
can affect the Work or the cost thereof. See Section 00 25 00, PRE-PROPOSAL MEETINGS
SCHEDULE, for further details.

2. As discussed in Section 00 31 00, EXISTING CONDITIONS, Proposers may examine records
of all original borings, test excavations, and other subsurface investigations and existing
utilities and environmental investigations, if any, made for the Authority prior to the design and
construction of the Project.

3. DELETED

P. Opportunity for Disadvantaged Business Enterprises to Propose: The Washington Metropolitan
Area Transit Authority hereby notifies all Proposers that the Proposer shall ensure that in regard to
any contract entered into pursuant to this Solicitation, disadvantaged business enterprises will be
afforded full opportunity to submit Proposals in response to this Solicitation and will not be
discriminated against on the grounds of race, color, or national origin in consideration for award.

Q. Disadvantaged Business Enterprises: (See Section 00 45 30, DBE DATA)

1. It is the policy of the Authority (WMATA) that Disadvantaged Business Enterprises (DBES)
shall have an equal opportunity to receive and participate in performing WMATA contracts,
including contracts and subcontracts at any tier, and of the Federal Transit Administration
(FTA) and the U. S. Department of Transportation (US DOT) in receiving and participating in
federally assisted contracts. The DBE requirements, if any, are set forth in Section 00 45 30,
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DBE DATA, and in Section 00 76 05, DISADVANTAGED BUSINESS ENTERPRISE, to this
Solicitation, and are applicable if the Proposal is $500,000 or more for construction (and
construction-related) contracts and for supply and service contracts having a total dollar value
of $100,000 or greater. The DBE goal percentages, if applicable, are listed in Section 00 86
05, DISADVANTAGED BUSINESS ENTERPRISE.

If the Proposer is not a DBE, then the DBE goal set forth in Section 00 86 05,
DISADVANTAGED BUSINESS ENTERPRISE, if any, shall be met by Subcontracts or joint
ventures with DBEs.

If a DBE goal is specified in Section 00 86 05, DISADVANTAGED BUSINESS ENTERPRISE,
the Proposer shall submit with its initial Price Proposal a list of WMATA-certified DBE firms
that it intends to enter into subcontract agreements with for this Contract. The documentation
requirements of Section 00 45 30, DBE DATA, shall be completed and submitted at the time
set forth for the submittal of Best and Final Offer to the Authority for any contract in which a
DBE goal is applicable. Also, if no goal is specified in Section 00 86 05, DISADVANTAGED
BUSINESS ENTERPRISE, but the Proposer still intends to utilize DBEs in the performance of
this Contract, the Proposer shall submit with its initial Price Proposal a list of those WMATA-
certified DBE firms. Proposers who fail to complete and return this information, if applicable,
with their Best and Final Offer Price Proposal will be deemed to be non-responsive and will be
ineligible for contract award. The documentation requirements, if applicable, are as follows:

a. SCHEDULE OF DBE PARTICIPATION and executed LETTER(S) OF INTENT TO
PERFORM AS A SUBCONTRACTOR/JOINT VENTURE with agreed price sufficient to
meet the DBE goal set forth in Section 00 86 05, DISADVANTAGED BUSINESS
ENTERPRISE; or

b. A request for waiver of the DBE goal or portion of the goal, if any, and reasons therefore
as stipulated in Paragraph F.3 of Section 00 45 30, DBE DATA. Request must be made
on company stationery and signed by the responsible official.

Proposers that fail to meet the DBE goal set forth in Section 00 86 05, DISADVANTAGED
BUSINESS ENTERPRISE, if any, and fail to demonstrate “good faith efforts” to justify waiver
of the DBE goal, if any, may be deemed to be non-responsive and will be ineligible for contract
award.

In connection with the performance of this Contract, the Design-Builder agrees to cooperate
with the Authority in meeting its commitments and goals with regard to the maximum utilization
of Disadvantaged Business Enterprises (DBE), and further agrees to exert good faith efforts to
satisfy the requirements of Section 00 45 30, DBE DATA, if applicable, by subcontracting
portions of the Work to disadvantaged firms, by entering into joint ventures with disadvantaged
firms, or both.

If there is no goal in this Contract, DBE participation is encouraged and pursuant to the
Authority’s race-neutral program, is anticipated to be as specified in Section 00 86 05,
DISADVANTAGED BUSINESS ENTERPRISE.

R. Civil Rights: The Design-Builder will be required to comply with all applicable Equal Employment
Opportunity laws and regulations of Section 00 76 04, CIVIL RIGHTS.

S. Debarred or Ineligible Proposers: All Proposers will be required to certify that they are not on any
list of ineligible or debarred contractors (see Section 00 45 10, REPRESENTATIONS AND
CERTIFICATIONS FORM).

T. Notice of Protest Policy:

1. WMATA policy and procedure for the administrative resolution of protests is set forth in
Chapter 20 of the Procurement Procedures Manual (PPM). The PPM contains strict rules for
Instructions to Proposers (RFP) Section 00 2000 -5
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filing a timely protest, for responding to a notice that a protest has been filed, and other
procedural matters. The Contracting Officer can furnish a copy of Chapter 20 upon request.

2. FTA Circular C 4220.1F, paragraph 7.I addresses Bid Protests. Review of protests by FTA is
discretionary and will be limited to:

a. a grantee’s failure to follow its protest procedures or its failure to review a complaint or
protest; or

b. violations of Federal law or regulation.

3. A protester must exhaust all administrative remedies with the Authority before filing an appeal
to the FTA. An appeal to FTA must be received by the cognizant FTA regional or
Headquarters Office within five working days of the date the protester learned or should have
learned of an adverse decision by the Authority of other basis of appeal to FTA.

4. Alleged violations on other grounds must be submitted to the Contracting Officer who will
decide the protest.

5. The judicial authorities having jurisdiction over court actions concerning protest decisions are
the United States District Courts for the Districts of the Commonwealth of Virginia, and the
District of Columbia, and the local courts in State of Maryland, Commonwealth of Virginia, and
the District of Columbia.

U. Requirement for Cost Data Prior to Contract Award: The Authority has determined that certified
cost or pricing data are not required for this Solicitation based on the anticipation of adequate
price competition. If after receipt of Price Proposals the Authority determines that adequate price
competition no longer exists, the Authority will require the Proposer(s) to submit cost data in
sufficient detail to permit analysis of the cost elements which make up the proposed price(s). The
preparation, submittal, and certification of Certified Cost or Pricing Data shall be as described by
FAR 15.4 and in Section 00 70 00, GENERAL CONDITIONS.

V. Davis-Bacon Wage Determination Decision: The Authority's Compact requires that all mechanics
and laborers employed by Design-Builder, Subcontractors, or employed as an Independent
Contractor or contract employee on construction and maintenance contracts be paid wages not
less than those prevailing on similar contracts in this locality as determined by the Secretary of
Labor in accordance with Section 00 76 07, LABOR PROVISIONS. The Wage Determination
Decision of the Secretary of Labor is referred to in Section 00 76 07, LABOR PROVISIONS, and
attached as APPENDIX D in Section 00 80 00, SUPPLEMENTARY CONDITIONS.

W. WMATA's Tax Exempt Status:

1. Pursuant to Article XVI, Paragraph 78, of the Washington Area Metropolitan Transit Authority
Compact, as adopted by the State of Maryland, the District of Columbia, and the
Commonwealth of Virginia, with the authorization and consent of the Congress of the United
States, the Authority has been accorded exemption from taxes as follows:

a. "The Authority and the Board of Directors shall not be required to pay taxes or
assessments upon any of the property acquired by it or under its jurisdiction, control,
possession or supervision, or upon its activities in the operation and maintenance of any
transit facility or upon any revenues there from, and the property and income derived
there from shall be exempted from all Federal, State, District of Columbia, municipal, and
local taxation. This exemption shall include without limitation, all motor vehicle license
fees, sales taxes and motor fuel taxes."

2. It has been the practice of the District of Columbia to apply the Authority's tax-exempt status
to certain purchases of materials required under Authority construction contracts and acquired
by Design-Builders for physical incorporation into the Work. This has not been the practice in
either Maryland or Virginia. The Authority does not represent or warrant that the District of
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X.

00 20 02

A.

Columbia practice applies to this Project or, if it does, that it will continue in effect during the
term of this Project. It is the responsibility of the Design-Builder to determine its liability for any
and all taxes applicable to this Project. Assessment or payment of taxes by the Design-
Builder, including taxes resulting from changes in existing laws or the application thereof or of
new or additional taxes, shall not constitute the basis for an increase in the Contract price,
except as otherwise allowed under Section 00 77 01, FEDERAL, STATE, AND LOCAL
TAXES.

3. By submission of its Proposal, the Proposer certifies that none of the taxes to which the
Authority is exempt are included in its Proposal price(s) or the final Contract Price. In the event
that the Authority learns that any taxes to which the Authority is exempt are included in the
final Contract Price, the Authority shall be entitled to a reduction in the Contract Price
reflecting such amount and a refund of monies paid related to such taxes, plus applicable
interest.

Advance Cost Agreement: Within 30 Days after Notice of Award, the Design-Builder shall make
available for audit review, information on its accounting system used to project fixed and variable
overhead rates applicable to possible Contract Modifications. The Authority's Office of the Auditor
General, to the extent possible, will review and approve said accounting system. When
appropriate and if possible, as a result of the audit review, Advance Cost Agreements may be
executed between the Contracting Officer and the Design-Builder. The Cost Agreements shall be
a supplemental agreement to the Contract.

Proprietary Data in Proposals:

1. The Authority will provide all reasonable precautions to ensure that proprietary, technical, and
pricing information remains within the review process except where otherwise ordered by an
administrative or judicial body or necessary to use in a judicial or administrative proceeding.
Proposers shall attach to each page of all proprietary data submitted with the Solicitation the
following notation:

a. "This data furnished pursuant to this RFP shall not be disclosed outside the Authority, be
duplicated, or used in whole or in part for any purpose other than to evaluate the offer;
provided that, if a contract is awarded on the basis of that offer, the Authority shall have
the right to duplicate, use, and disclose this data, in any manner and for any purpose
whatsoever.”

2. The Authority's right to use information contained in these data is not limited if the information
is or has been obtained by the Authority from another independent legitimate source.

3. Except for the foregoing limitation, the Authority may duplicate, use, and disclose in any
manner and for any purpose whatsoever and have others so do, all data furnished in response
to this Solicitation.

Contract Performance Evaluation: The Proposer is advised that a Performance Evaluation will be
completed at the end of the Contract. Factors to be included in the Performance Evaluation are as
follows: Quality of Work, Timely Performance, Effectiveness of Management, Compliance with
Labor Standards, Compliance with Safety Standards, and an Overall Evaluation. The Performance
Evaluation may be used in determinations of responsibility for future WMATA contracts.

PROPOSAL FORMAT

Proposal Page and Character Size: The page size shall not exceed 8-1/2 by 11 inches, except for
foldouts, which may not exceed 11 by 17 inches. The page margins shall not be smaller than one
inch on all four sides. The type size for text shall not be smaller than 12 point, with at least a line
spacing of one. The type size for figures and tables shall be no smaller than 8 point.

Elaboration: Legibility, clarity, and completeness are essential. Unnecessarily elaborate brochures
or other presentations beyond that sufficient to present a complete and effective Proposal are not
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desired and may be construed as an indication of the Proposer's lack of cost consciousness.
Elaborate artwork, expensive paper and bindings, and expensive visual and other presentation
aids are neither necessary nor wanted.

C. Completeness: Include all forms and Project-specific information as required in this Section.
Include pre-printed literature if directly relevant to this Project. Failure to provide forms or any
other information required in the response to this Solicitation may cause the Offer to be deemed
non-responsive, and the Offer may be subsequently rejected.

D. Organization: The Technical Proposal and the Price Proposal shall be submitted in separate
volumes. The Technical Proposal shall not contain any information that either directly or indirectly
indicates the price of the Project as a whole or of any individual elements.

E. Identify each volume with the RFP number, the Project Name and Contract Number, the Volume
Number of the total number of volumes (i.e., Volume 1 of 3, etc.), the Volume Title, and the
Proposer’s identity, all identified on the Cover Sheet of the Volume. Provide electronic copies as
specified in this Section. The Technical Proposal shall be submitted in both its native electronic
format and in a bookmarked Adobe (.PDF) format. The native format is to include the latest
Microsoft Word (.DOCX), Microsoft Excel (.XLSX) and/or AutoCAD (.DWG) drawing format. Price
Proposal documents shall be submitted as a separate document in both its native electronic
format and in a bookmarked Adobe (.PDF) format. The native format is to include the latest
Microsoft Word (.DOCX) and/or Microsoft Excel (.XLSX) format. Electronic documents shall also
be submitted for all Amendments in the same format as specified in this Section.

1. The Design Builder is advised that the minimum requirement for AutoCAD file format shall be
coordinated with the Contract Administrator.

F. Proposal Copies and Page Count Limits: Provide one electronic copy as specified in this Section.
Proposals are limited to the following page limits listed below and will be evaluated up to these
page limits. Page limits include all text, charts, figures, diagrams, and schematics. Cover pages,
title pages, tables of contents, tabbed dividers, and blank pages are not included in the page

limitations.
Page
Volume Part Title Copies Limits
1 1 Work Approach N/A N/A
1 2 Past Performance and Experience N/A 25
1 3 Key Personnel N/A N/A
1 4 Designer N/A 15
1 5 Safety N/A 1
1 6 Schedule N/A N/A
1 7 Project Challenges N/A 15
#
1 9 Quality Control Experience N/A 15
# 1 10 Revised Development Special Use Permit (DSUP) N/A N/A
Submission
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G. Price Proposal

Page

Volume Part Title Copies Limits
2 A Price Submission N/A N/A

2 B Forms and Contractual Information N/A N/A

002003 TECHNICAL AND PRICE PROPOSAL PROCEDURES AND EVALUATION FACTORS, AND
INSTRUCTIONS

A. Technical Proposal Evaluation Procedures:

1. Each Technical Proposal will be reviewed and evaluated individually by the Authority in
accordance with procurement policy and procedures.

2. Proposals will be evaluated by their strengths, weaknesses, and deficiencies against the
evaluation factors and these attributes will be communicated to the proposers for follow-up
action as appropriate.

3. Definitions:

# a. Discussions: Oral or written communications including One-on-One Meetings and
negotiations between the Authority and an Offeror (other than clarifications) that involve
information essential for determining the acceptability of the Proposal or to rectify
identified defects in the Proposal.

b. Clarifications: Communication with an Offeror for the sole purpose of eliminating minor
irregularities, informalities, or apparent clerical mistakes in the Proposal. Unlike
discussions, clarification does not give the Proposer an opportunity to revise or modify its
Proposal, except to the extent that correction of apparent clerical mistakes results in
revision. All clarifications submitted by the Proposer must be in one location and in
accordance with Section 00 43 40, PRICE PROPOSAL SCHEDULE.

c. Deficiencies: Defects in the Proposal could preclude acceptance. Involves any part of the
Proposer’'s Proposal, which would not satisfy the Authority’s evaluation standards
established in the Solicitation. Includes failures to meet specifications, submit information,
or questionable technical or management approaches. Deficiencies identified during the
evaluation of the Proposal will be of one of two categories:

1) Material: Material-basis for rejection because further discussions would not be
prudent.

2) Curable: May be corrected by clarification or discussions and brought into the
acceptable range.

d. Weakness: Includes ambiguities, lack of complete descriptions, errors in interpretation,
omissions of essential information, and inadequate information, all of which are
considered reparable in discussions. An excessive number of clarifications may in itself
constitute a weakness.

e. Strengths: Elements of the Proposal that exceed the evaluation standards of the
Solicitation and provide an identified benefit to the Authority.

4. Ratings: Based upon the evaluations, an adjectival rating will be given depicting how well the
Proposer's Proposal meets the stated evaluation factors and Solicitation requirements for the
Technical Proposal. The adjectival criteria are as follows:
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Exceptional: Exceeds evaluation standards in a beneficial way to the Authority, has many
significant strengths and no weaknesses or deficiencies, and is innovative,
comprehensive, and complete in all detalils.

Exceeds: Exceeds evaluation standard in a beneficial way to the Authority, has some
strengths and no significant weaknesses, and is comprehensive and complete in all
details.

Acceptable: Meets evaluation standards and any weaknesses are readily correctable.

Marginal: Fails to meet evaluation standards, however, any significant deficiencies are
correctable. The Proposal lacks essential information to support Proposal.

Unacceptable: Fails to meet an evaluation standard and the deficiency is uncorrectable.
Proposal would have to undergo a major revision to become acceptable. The Proposal
has demonstrated lack of understanding of the Authority's requirements or omissions of
major areas.

Each Technical Proposal Evaluation Factor is equally important and is not listed in any order
in regards to importance or weighting.

B. Technical Proposal Evaluation Factors:

1. Work Approach:

3.

Proposer shall describe in detail its means and methods of prosecuting the Work
described in this Solicitation.

The Proposer’s response will be rated based on its application of its expertise working on a
live railroad performing design and construction of the work included in the scope; and
credibility and realism of the proposed approach.

Past Performance and Experience:

The Proposer must detail its experience on Design-Build project(s) of similar size and
complexity. The list shall describe similar projects completed within the last (10) ten years or
currently in progress. The list of projects shall include:

Name and location of project;

Name of the owner;

Name and phone number of contact person;

Value of contract;

Percentage of Contract that was self-performed, and
General description of the project.

oukrwNE

Proposers are advised that the Authority reserves the right to contact any and all clients and
Transit Agencies listed.

Response to this Evaluation Factor shall not exceed 25 pages with 12 pt. font text.

Key Personnel

Submit the following information regarding the qualification and experience of individuals proposed
by Design Builder as Key Personnel.
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1. Identify the Key Personnel and their company affiliation within Design Builder's Team.

2. Resumes with appropriate details and work history for those individuals from the Design
Build team who will have overall responsibility for the delivery of The Potomac Yard
Metrorail Station.

Project Manager, In charge of design and construction of the Project as a whole, with
overall responsibility for the successful and timely completion of the Project

Design Engineering Manager, Architect of Record, Engineers of Record, who will be
responsible for key design activities and decisions in their respective disciplines.
Construction Manager, who will be responsible for implementation of the design
during construction and for all construction activities.

Safety Superintendent/Manager, who will be responsible for overall project safety.
Construction General Superintendent, responsible for oversight of the day-to-day
construction at the site

LEED Coordinator, responsible for managing all aspects of LEED Certification
Systems Integrator, who will be a liaison between the Design Manager, Construction
Manager, Project Manager, and the City of Alexandria.

Quality Manager, who will be responsible for all quality assurance and quality control
on the project.

4. Designer:

b. The proposer shall identify the Designer that completes the Design-Build team and
describe similar projects completed within the last ten (10) years or currently in progress.
The list of similar projects shall include:

arONE

Name and location of project;

Name of the owner;

Name and phone number of contact person;
Value of contract;

General description of the project.

Response to this Evaluation Factor shall not exceed 15 pages with 12 pt. font text.

The Authority reserves the right to contact any and all clients and/or transit agencies listed.

5. Safety

Proposers must provide the Design-Builder's OSHA Lost Time Injury Incidence Rate (LTIIR)
and Experience Modification Rating (EMR) for each of the preceding 3 years. |If the
Proposer is a Joint Venture, the EMR will be an Average of the Joint Venture Partners.

Note: The Authority will not award the Contract to any Proposer whose EMR exceeds 1.0.

6. Schedule

a.

Proposer must develop and submit an Executive Summary of the Project Schedule,
not exceeding 500 items. The schedule shall depict the Work submitted for Item 1,
Work Approach. The schedule shall include durations for all major activities.

Response to this Evaluation Factor does not have a page limit but shall not exceed
500 items.

7. Project Challenges
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a. Design Builders must demonstrate their understanding of the issues and challenges
associated with the design, construction and commissioning of the Potomac Yard
Metrorail Station, and identify potential solutions. This shall consist of a narrative and
graphics that identifies such issues and challenges and describes potential solutions

Response to this Evaluation Factor shall not exceed 15 pages with 12 pt. font text.
# 8. Alternative Technical Concepts

# a. The Design Builder shall provide the information required under Section 00 24 10
ALTERNATIVE TECHNICAL CONCEPTS (ATC).

Response to this Evaluation Factor does not have a page limit.
9. Quality Control Experience

a. Provide the Table of Contents of the proposed Project Quality Management Plan with
a one sentence description of each item in the Table of Contents. Provide internal
audits (include documentation of close-out of audit findings) of a project submitted
under the Past Experience factor. One audit shall be from the mid-point of the design
phase. A second audit shall be from the mid-point of construction.

Response to this Evaluation Factor shall not exceed 15 pages with 12 pt. font text.
Copies of required audits will not count against page limits.

# 10. DSUP Amendment Submittal

a. Provide a revised draft of the city of Alexandria Development Special Use Permit
(DSUP) application, in a form ready for submittal. The draft application shall
incorporate the Proposer’'s Alternative Technical Concepts as set forth in Section 00
24 10 ALTERNATIVE TECHNICAL CONCEPTS (ATC)

Response to this Evaluation Factor has no page limit.

C. Technical Proposal Instructions: The information provided should be complete and clearly
presented. If the information requested under a factor is presented elsewhere in the Proposal, the
Proposer should cross reference this information that is provided elsewhere rather than duplicate
it.

1. Complete, sign, and submit Section 00 41 20, TECHNICAL PROPOSAL FORM.

D. Price Proposal Evaluation Procedures: Price Proposals will be evaluated only for those Proposers,
who’s Technical Proposals have been determined to be technically acceptable.

1. The Authority will evaluate Price Proposals for price reasonableness using cost or price
analysis as deemed appropriate by the Authority in accordance with FAR 15.4. If cost analysis
is appropriate, then the Proposer will furnish all necessary cost data of all direct and indirect
cost elements and profit for all major work efforts in sufficient detail to permit an analysis by
the Authority.

2. The Authority may determine that a Price Proposal is unacceptable if the prices proposed are
materially unbalanced between line items or sub-line items. A price is materially unbalanced
when the price of one or more line items is significantly overestimated or underestimated as
indicated by the application of price analysis techniques. A materially unbalanced price
presents an unacceptable risk to the Authority.

E. Price Proposal Evaluation Factors:
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The Authority will evaluate Price Proposals for completeness, clarity, conciseness, and
responsiveness to the RFP-requested information.

Submittal of proposed prices for both the Base and the Options, if any. Failure to do so will
necessitate rejection of the Proposal.

Materially unbalanced prices: Proposals that are materially unbalanced as to prices for the
various categories of work items may be rejected as non-responsive.

The Authority will compare the Price Proposals to the Authority estimate and otherwise
determine reasonableness by performing a price analysis if adequate competition exists. A
cost analysis will be performed, if adequate price competition does not exist, to ascertain
whether or not the proposed price is fair and reasonable. The Authority may request that
Proposers provide a cost breakdown, which identifies major cost drivers and request
supporting documentation, such as Supplier and Subcontractor quotes in support of their
Proposal.

F. Price Proposal Instructions: The information provided should be complete and clearly presented. If
the information requested under a factor is presented elsewhere in the Proposal, the Proposer
should cross reference this information that is provided elsewhere rather than duplicate it.

1.

Complete, sign, and submit Section 00 41 30, PRICE PROPOSAL FORM. Additionally, submit
the following:

a. Signed and completed Section 00 45 10, REPRESENTATIONS AND CERTIFICATIONS
FORM.

b. A completed Section 00 43 40, PRICE PROPOSAL SCHEDULE, with an amount on each
line item where one is requested and a total amount representing the sum of individual
amounts requested.

1) Price Proposal Schedule prices shall include all services, labor, material, equipment,
overhead, incidentals, and profit, unless otherwise specified.

2) In case of a discrepancy between a unit price and an extended price, the unit price will
be presumed to be correct, subject however, to correction to the same extent and in
the same manner as any other mistake.

3) Where the Price Proposal Schedule explicitly requires that the Proposer propose on
all items; failure to do so will disqualify the Proposal. When submittal of a price on all
items is not required, Proposers shall insert the words NO PROPOSAL in the space
provided for an item on which no price is submitted.

4) Proposals for design and construction services other than those specified will not be
considered unless authorized by the Solicitation. Unless specifically called for,
alternate Proposals will not be considered.

c. List of DBE-certified firms that it intends to enter into subcontract agreements with (if a
DBE goal is specified in Section 00 86 05, DISADVANTAGED BUSINESS ENTERPRISE,
or if no goal is specified in Section 00 86 05, DISADVANTAGED BUSINESS
ENTERPRISE, but the Proposer still intends to utilize DBEs in the performance of this
Contract).

NOTE: The submittal of certain items with the Offer is required if Offer is $100,000
or greater for the design portion and $500,000 or greater for the construction
portion. Failure to submit Section 00 45 30, DBE DATA, forms waiver (if applicable),
may cause the Offer to be found non-responsive and subsequently rejected.
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d. An executed Proposal Guarantee with Surety Certificate (Section 00 43 10, PROPOSAL
SECURITY (PROPOSAL BOND FORM)). The Proposal Guarantee shall be based on the
Total Base Proposal Plus Total Option Price, if any. The Performance and Payment
Bonds shall be based on the award amount.

e. Asigned and completed Section 00 45 20, PROPOSAL DATA FORM, with attachments.

G. Oral Technical Presentations:

1.

Oral presentations may be requested only from Proposers that have not been eliminated from
the competition. The oral presentation shall address the same topics as in the written
Technical Proposal. The oral presentation shall be provided by the proposed key members of
the Proposer's project team. Proposers' major Subcontractors/DBE representatives are also
urged to attend. Total presentation time, including clarifications, shall be no longer than 2
hours.

At its sole discretion, the Authority will schedule oral presentations at the Headquarters of the
Washington Metropolitan Area Transit Authority at 600 Fifth Street, N.W., Washington, D.C.
20001. Requests from Proposers to reschedule their oral presentations are discouraged. No
rescheduling will be done unless determined necessary by the Contracting Officer. The oral
presentations will take place after Proposals have been received by the Authority and prior to
the Authority’s request for a Best and Final Offer (BAFO),

Oral presentations will be held in a conference room with conference-room style seating. The
Authority will provide only a projection screen.

Oral presentations will not constitute discussions or oral Proposals, as the Authority reserves
the right to make an award without discussions. The Authority will not inform the Proposer of
its strengths, deficiencies, or weaknesses during the presentation.

No cost/price information shall be included in the oral presentation or in any accompanying
written information.

The Proposer shall provide six printed copies of its presentation in 8.5-inch by 11-inch format
to the Contracting Officer at the time of the presentation. No other documentation of the oral
presentations will be accepted. No change to the Proposer's written Proposal will be accepted
at the oral presentation.

After completion of the oral presentation, the Authority may request clarification of any of the
points addressed during the oral presentation, which are unclear, and may ask for elaboration
by the Proposer on any point, which was not adequately supported in the presentation. Any
such exchange will be for clarification only and will not constitute discussions. Further, no
exchange during the oral presentation shall constitute a change to the Solicitation. The time
required for Clarifications will be counted against the Proposer's 2-hour time limit.

The Authority reserves the right to videotape or to audiotape each Proposer's oral
presentation.

H. Clarifications and Discussions:

1.

Clarifications: Anytime during the evaluation process of the Technical and Price Proposals, the
Authority may engage in limited exchanges with the Proposers to request clarifications of any
of the points, which are unclear, and to resolve minor or clerical errors. Any such exchange
will be for clarification only, and will not constitute Discussions within the meaning of
FAR 15.306.

Discussions: The Authority contemplates that discussions will be necessary to maximize the
Authority’s ability to obtain best value. However, after BAFO, the Authority reserves the right
to award a contract without discussions or any contact with the Proposers. If the Authority
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determines that discussions are necessary, it will establish a competitive range and schedule
discussions with all Proposers in the competitive range. The Authority will maintain
confidentiality of all Proposals.

a.

Discussions will be held at the Headquarters of the Washington Metropolitan Area Transit
Authority at 600 Fifth Street, N.W., Washington, D.C. 20001. Requests from Proposers to
reschedule their discussions are discouraged, and no rescheduling will be done unless
determined necessary by the Authority.

A description of Proposal deficiencies will be provided to Proposers in the competitive
range for revision or modification of their Proposal. Technical Proposal weaknesses and
deficiencies will be discussed as well as adverse past performance information with all
Proposers in the competitive range.

Negotiations will be conducted and may include bargaining and trade-offs. The Authority
will establish pre-negotiation objectives with regard to price and technical factors tailored
to each Proposal. The Authority may negotiate with Proposers to increase its performance
for additional technical merit. Also, the Authority may suggest to Proposers that they
decrease their performance and reduce their costs to make their Proposals more
competitive. The Proposers will also be given an opportunity to correct errors and
omissions in their Price Proposals.

After discussions have begun, the Authority may determine that a proposer is no longer
considered among the highest rated proposers and may eliminate that proposer from the
competition whether or not all material aspects have been discussed or the Proposer has
been afforded the opportunity to submit a Proposal revision.

If discussions are held, the Authority will request Proposal revisions, and Best and Final
Offers as appropriate from all Proposers remaining in the competitive range.

BEST VALUE DETERMINATION: THE TECHNICAL MERIT OF THE PROPOSAL IS SIGNIFICANTLY MORE
IMPORTANT THAN THE PRICE, AND THE PRICE MUST BE FAIR AND REASONABLE. THE
AUTHORITY MAY SELECT OTHER THAN THE LOWEST PRICED PROPOSAL IF IT IS
DETERMINED BY VALUE ANALYSIS, OR TECHNICAL/COST TRADE-OFFS, THAT THE
PROPOSAL OFFERS THE GREATEST OVERALL BENEFIT TO THE AUTHORITY. AS
PROPOSALS BECOME MORE TECHNICALLY EQUIVALENT, THEN PRICE BECOMES MORE
IMPORTANT.

002100 SUPPLEMENTARY INSTRUCTIONS TO PROPOSERS

A. DELETED
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002410 ALTERNATIVE TECHNICAL CONCEPTS (ATC)

# A. Definition: ATCs are contractor-proposed modifications to the Project Directive Drawings and/or
specifications. ATCs shall be submitted with bids. Owner will review and determine which ATCs
are acceptable for incorporation in the Contract.

# B. Content: ATCs shall be included with Bid Form except as noted otherwise below, and shall include

the following:

1. ATC Number: Each ATC shall be assigned a sequential number.

2. Description: Provide a description and conceptual drawings of the configuration of the
proposed ATC or other appropriate descriptive information. Provide a listing of requirements
based on Table of Contents as specified and complied with.

3. Exceptions: Provide a summary of deviations from the Contract Documents, if any, that would
be necessary to implement the ATC as submitted. Identify how deviations improve overall
performance, delivery, longevity, or other benefits derived from deviation.

4. Construction-period Impacts: Provide a description of modifications, if any, to construction-
period operations and schedule.

5. Code Compliance: Provide a narrative demonstrating code compliance with regard to the
ATC.

6. Risks: Provide a description of added risks to the Owner or third parties associated with
implementing the ATC.

7. Maintenance Requirements: Provide a summary of changes in routine or capital maintenance
requirements, if any, that would result from the ATC including long-term and short-term
effects. Note downtime, outages, and other effects ATC will have on maintenance practices if
implemented.

8. Savings: State the cost savings that would accrue to the Owner should the ATC be approved

and implemented on the form provided in SECTION 00 43 40 PRICE PROPOSAL
SCHEDULE. Do not include pricing information in Technical Proposal.

# C. ATC Acceptance Criteria: ATC’s that do not meet the following pass/fail criteria will not be
considered.

1.

ATCs shall be compliant with the WMATA Manual of Design Criteria, applicable codes, and
regulations;

16 — Section 00 20 00 Instructions to Proposers (RFP)

REVISED AM-4

RFP V2 3/2014



Washington Metropolitan Area Transit Authority Contract No. FQ16146
Design-Build RFP FQ16146/NAC Date: November 28, 2016

2. ATCs shall not increase the Project Limit of Disturbance (LOD), nor necessitate modifications
to environmental approvals obtained by Owner;

3. ATCs shall not require Metrorail service interruptions greater than 72-hour weekend
shutdowns for purposes of construction;

4. ATCs shall not modify zinc roof materials and natural stone finishes;

5. ATCs must maintain the north entrance pavilion and pedestrian bridge in the location specified
in Section 32 05 10;

6. ATCs must retain the architectural character of the original RFP design and DSUP Drawings;

7. ATCs shall provide safe, convenient, ADA-compliant access to the station for pedestrians and
cyclists approaching from Potomac Greens Drive and Carpenter Road.

# D. One-on-One Meetings
1. Purpose of one-on-one meetings is to obtain WMATA and City of Alexandria feedback on
potential ATCs
2. Two (2) One-on-One meetings will be scheduled for each proposer.
3. Agenda for the first One-on-One meeting:
a. Proposer to advise whether the city’'s target price of $170,000,000 is reasonably
attainable.
b. Proposer presentation of potential ATC concepts;
4. Agenda for the second One-on-One meeting:
a. Review draft revised DSUP submission;
b. Agree in principle on ATC concepts that would be acceptable to the Owner. However,
ATCs are subject to final approval as part of proposal evaluation, and further modification
during BAFO negotiations.
5. WMATA and the City will treat One-on-One discussions confidentially.
6. Comments made by WMATA and the City at One-on-One meetings are non-binding.
# E. Ownership of ATCs
1. All ATCs submitted become the intellectual property of the Owner. Owner has the right to use
ATCs from unsuccessful proposers.
# F. Stipends
1. Proposers who submit qualifying Bids and ATCs, but who are not selected, will receive a
stipend of $500,000. Selected contractor does not receive a stipend. Include all costs in
Proposal. If the contract is not awarded, all proposers will receive the stipend.
# G. Incorporation of ATCs in Contract
1. Approved ATCs will be incorporated in the Construction Contract.
002500 PRE-PROPOSAL MEETINGS SCHEDULE
A. Unless otherwise notified, a pre-Proposal conference will be held as noted in the Project
Solicitation Schedule, Section 00 10 13, PROJECT SOLICITATION SCHEDULE. The purpose of
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00 26 00

A.

this conference will be to answer questions regarding, or requests for clarifications of, the
Solicitation documents. It is requested that Proposers submit their questions and requests for
clarifications of the terms, conditions, and requirements of this Request for Proposal to the
Contracting Officer in writing either in advance of the meeting or during the meeting. Questions
from the floor, however, are permissible.

Site visits will be limited to those Design Builders who submit a proposal and will be scheduled
after the proposals are received.

Proposers are required to visit the Site of the Work and inform themselves of all local conditions
that may affect the Work or the cost thereof.

The Site Visit will be scheduled by the Authority in advance and each appointment shall be limited
to no more than 45 minutes. The Design Builders will be limited to one (1) appointment with a
maximum number of six (6) members of the Design Build team in attendance. The Authority will
not grant access to areas within the WMATA Right of Way including the tracks and Traction Power
Substation (TPSS).

The Proposer acknowledges and agrees that it shall be bound by all the terms of the Contract
regardless of its attendance at the pre-Proposal conference, or the thoroughness of its preliminary
Site-condition investigation prior to submitting its Proposal.

PRE-AWARD MEETING

The Authority requires that a pre-award meeting with the successful Proposers be held prior to the
actual award of the Contract. The purpose of the meeting will be to review the successful
Proposer’s understanding of the Contract Documents, contractual requirements prior to award,
and to confirm the successful Proposer's capabilities, financial standing, and past experience.

The pre-award meeting will be held in the Washington Metropolitan area and shall be chaired by
the Authority and attended by representatives of the Authority, the successful Proposer, and its
Key Staff nominated for assignment to the Contract, the Designer, the Design-Builder, including
major subcontractors if so requested by the Authority. Concerned parties shall each be
represented by persons thoroughly familiar with and authorized to conclude matters relating to the
Work described in the RFP Documents.

Agenda discussion items for the meeting may include, but are not limited to, the following:
1. Requirements for acceptability of payment and performance bonds.
2. Requirements for DBE participation.

3. Verification of qualifications of Key Staff. The Design-Builder shall not substitute any Key Staff
identified in its Technical Proposal As Finally Accepted without the written approval of the
Authority. The Design-Builder shall provide the Authority with all information as may be
reasonably requested regarding substitutions, and any proposed substitutes shall share
similar or better qualities than the person substituted.

4. Requirements for quality assurance/quality control.
5. Percentage of construction work to be performed by Design-Builder’s forces.

6. Verification of successful Proposer’s experience with similar work, including previous Authority
contracts, scheduling capabilities, and financial standing.

7. Understanding of work described in the RFP Documents and the physical constraints
associated with the Work.
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8. Instructions for required submittals due at the Pre-Design-Build Meeting including updated
Key Staff; Organizational Chart; firm, and Subcontractor identifications and qualifications;
initial Project Management Plan, Quality Management Plan, Systems Integration Plan, Health
and Safety Plan; Temporary Facilities Plan; and Permit and Regulatory Requirements Plan;
180-Day Schedule with cost loading; Description of Compliance with Contract Documents;
Executed Contract Agreement; Power of Attorney Form; Power of Execution Form;
performance Bond Form; Payment Bond Form; Insurance Certificates; and preliminary
Schedule of Required Submittals.

D. Representations and commitments made by the successful Proposer or its Subcontractors will be
construed as binding to the Contract.

END OF SECTION

Instructions to Proposers (RFP) Section 00 20 00 — 19
RFP V2 3/2014 REVISED AM-4



Washington Metropolitan Area Transit Authority Contract No. FQ16146
Design-Build RFP FQ16146/NAC Date: November 28, 2016

003400 WMATA SAFETY AND SECURITY REQUIREMENTS

A. This Section lists the safety and security related documents that establish the safety requirements
for the Project.

1. WMATA Construction Safety and Environmental Manual (CSEM) Requirements: A
compilation of the safety and reporting requirements for the Project.

2. WMATA Safety and Security Certification Program Plan (SSCPP): A compilation of the safety
and security certification requirements for the Project.

3. 003500 QUALITY ASSURANCE AND QUALITY CONTROL

B. Section 01470, QUALITY MANAGEMENT SYSTEM, establishes the quality requirements for the
development of the Quality Management Plan by the Design-Builder for execution of the Project.

003600 CUT-OVER STRATEGY

A. FTA-FQ15192-MCAP-001 Potomac Yard Metrorail Station Cut-Over Strategy, prepared by Mott
MacDonald, dated May 30, 2017 is included in the RFP Documents and is provided for reference
as an aid for the Proposer’'s preparation of their Proposals and for preparation of the Design
Drawings by the Design-Builder.

END OF SECTION
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SECTION 00 43 40
PRICE PROPOSAL SCHEDULE
(Submit with Proposal)

A. DESCRIPTION OF WORK

1. The Design-Builder shall Design and Build the Facilities in the manner and at the locations set forth in
the RFP Documents of this solicitation, and in accordance with the Technical and Price Proposals as
finally accepted by the Authority. The Design-Builder shall design the Work pursuant to the Contract
Documents and the Rules and Regulations of the Jurisdictional Authorities, and shall construct the
facility in strict accordance with the Issued for Construction Specifications and Issued for Construction
Drawings and in full compliance with the Rules and Regulations of the Jurisdictional Authorities.

B. BASIS FOR AWARD

# L The best value evaluation of the Proposal by the Authority will consider the Total Base, Owner-
selected elevator type, and Owner-approved ATCs as Finally Accepted.

C. PRICE PROPOSAL

Price Proposal Schedule

Est. Total
Item # Description Note #  Qty. Unit Unit Price Amount
Base

1 Mobilization 1 1 LS  $3,000,000 $3,000,000
2 General Conditions 2 1 Ls $ $

3 Site Work 3 1 Ls $ $

4 DELETED 4 1 LS $ $

5 DELETED 5 1 LS $ $

6 Site Restoration and Mitigation 6 1 LS $ $

7 Station Structure 7 1 Ls $ $

8 Station Finishes 8 1 Ls $ $

9 AC Room Building Construction and Equipment 9 1 LS $ $

10 DELETED 10 1 LS $ $

11 North Pedestrian Bridge and Pavilion 11 1 LS $ $

12 Design Items 3 through 11 1 LS $ $

13 Traction Power 12 1 Ls $ $

14 Communications 12 1 Ls $ $

15 Automatic Train Control 12 1 Ls $ $

16 Hazardous Waste 13 1200 CY $ $

17 PCB-Contaminated Soil 14 1200 CY $ $

18 Petroleum-Contaminated Soil 1 15 1200 CY $ $

19 Petroleum Contaminated Soil 2 16 1200 CY $ $

20 NOT USED 17 CYy $ $

Price Proposal Schedule Section 0043 40 -1
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21 Permitting Allowance 18 1 Allow $50,000 $50,000
22 Utility Allowance 19 1 Allow $250,000 $250,000

Total Base Price $

Elevator Proposal Schedule

(Proposer shall provide pricing for both types. Owner will select one type for incorporation in the project).

Est. Total
Item # Description Note #  Qty. Unit Unit Price Amount
1 Hydraulic Elevators LS $ $
2 Gearless Traction Elevators LS $ $

ATC Proposal Schedule

(Proposer may add lines and item numbers if/as required)

Est. Total
Item # Description Note #  Qty. Unit Unit Price Amount
1 Ls $ $
2 LS $ $
3 LS $ $
4 LS $ $
5 LS $ $

Notes to Proposers

(1) The Mobilization costs shall include the premium costs for payment and performance bonds. The
remaining mobilization costs shall be paid in six equal installments over the first six payment requests.

(2) Contractor shall provide a quotation for all cost elements that make up General Conditions. General
Conditions costs shall not be included with any other cost elements proposed under items 1 and 3 through

24 above.
(3) Contractor shall provide a quotation for all work below station platform level, which includes, but is not
limited to:
e earthwork e erosion and sediment control
e retaining walls e pavement, striping
e demolition e signage
e grading and drainage o utilities
e stormwater management e perimeter fence
2 — Section 00 43 40 Price Proposal Schedule
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e treatment of contaminated water e track work
All soil shall be assumed to be contaminated with arsenic above background concentrations.
Quote shall include the cost of characterization, removal, transportation, and disposal.

(4) DELETED

(5) DELETED
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(6) Contractor shall provide a quotation for the demolition and restoration of the Potomac Greens Drive traffic
circle, the demolition and restoration of Old Town Greens tot lots and tennis courts removed for
construction access and temporary relocation of tot lot. Old Town Greens tot lot shall be relocated to a
site within Old Town Greens HOA.

(7) Contractor shall provide a quotation for all station structure work at and above the platform level, including
platforms, mezzanines, and vertical transportation.

(8) Contractor shall provide a quotation for station finishes, which include, but are not limited to:

paver tiles
kiosks

light fixtures
platform edge
platform lighting
bathrooms
benches

(9) Contractor shall provide a quotation for all costs related to the construction of off-site AC room and access
road as well as all electrical equipment, ductbanks, conduit, and connections. Equipment costs include,
but are not limited to design, installation, testing, and commissioning.

(10)DELETED.

(11)Contractor shall provide a quotation for the north pedestrian bridge and Entry Pavilion, connecting to the
future North Potomac Yard development.

(12)Traction Power, Automatic Train Control, and Communications: Contactor shall provide a quotation for
equipment costs which include, but are not limited to design, supply, installation, and testing.

(13)Hazardous Waste: The contractor shall provide a quotation for the removal and disposal of hazardous
waste from the site. For inclusion in this category, soil must fail the toxicity characteristic leaching
procedure. Soil in this category shall be assumed to be contaminated with other constituents, including,
but not limited to, arsenic, petroleum, and benzene, toluene, ethyl benzene, and xylenes (BTEX). Quote
shall include the cost of characterization, removal, transportation, and disposal.

(14)PCB-Contaminated Soil: The contractor shall provide a quotation for the removal and disposal of PCB-
contaminated soil from the site. For inclusion in this category, concentration of PCBs shall exceed 1
mg/kg. Soil in this category shall be assumed to be contaminated with other constituents, including, but
not limited to, arsenic, petroleum, and BTEX. Quote shall include the cost of characterization, removal,
transportation, and disposal.

(15)Petroleum Contaminated Soil 1: The contractor shall provide a quotation for the removal and disposal of
petroleum-contaminated soil from the site. For inclusion in this category, soils shall have a concentration of
petroleum hydrocarbons (TPH) equal to or greater than 500 mg/kg, and/or of BTEX equal to or greater
than 10 mg/kg. Soils in this category shall be assumed to be contaminated with arsenic above
background. Quote shall include the cost of characterization, removal, transportation, and disposal.

(16)Petroleum Contaminated Soil 2: The contractor shall provide a quotation for the removal and disposal of
petroleum-contaminated soil from the site. For inclusion in this category, soils shall have a concentration
of petroleum hydrocarbons (TPH) equal to or greater than 50 mg/kg, and less than 500 mg/kg, and total
BTEX less than 10 mg/kg. Soils in this category shall be assumed to be contaminated with arsenic above
background. Quote shall include the cost of characterization, removal, transportation, and disposal.

(17)NOT USED

(18)The City of Alexandria shall waive all fees associated with obtaining City of Alexandria Permits. Fee
schedules for all other permits required for the Potomac Yard Station, including, but not limited to, National
Park Service, Virginia Department of Transportation, Corps of Engineers, and any other State or Federal
permit required shall be the responsibility of the Design Builder.

Price Proposal Schedule Section 00 43 40 — 3
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SECTION 00 80 00
SUPPLEMENTARY CONDITIONS (RFP)

This Section includes Modifications to the Section 00 70 00, GENERAL CONDITIONS, for requirements unique
to a specific project and is hereby incorporated into the General Conditions by reference. This Section 00 80
00, SUPPLEMENTARY CONDITIONS, which specifies modifications to the General Conditions, shall be read in
conjunction with Section 00 70 00, GENERAL CONDITIONS, and which will be cited in Section 00 70 00,
GENERAL CONDITIONS, using the same last two digits of the Section number; i.e., a modification to Section
00 72 05, COMMENCING THE WORK, is indicated as Section 00 82 05, COMMENCING THE WORK.

008100 WORKBY DESIGN-BUILDER

Modify Section 00 71 00, WORK BY DESIGN-BUILDER, to delete Paragraph A. and substitute the
following Paragraph:

A. The Design-Builder shall perform, with its own organization, work equivalent to at least 25% of the
value for the construction work.

B. Self-Perform: A contractor who, by using their own employees, materials and/or equipment, is
directly responsible for the completion of project components.

C. Self-Performed work incudes costs for:

5.

Mobilization and utilization of Design Builder owned or rented plant and equipment to be
operated by the design Builder's own employees and labor associated with eth
aforementioned equipment

Design Builder's own labor to fabricate or to install materials into the finished construction

Performance by the Design Builder's own employees of design work, land surveys and other
engineering or technical specialist services required by the contract

Supplies to directly support the aforementioned work to be accomplished by the Design
Builder's own employees

Design Builders own project overhead costs

D. Self-Performed work does not include costs for:

1.

Design Builder markups for profit, general and administrative overhead, bonds or other
indirect costs on self-perform or subcontracted work and are to be excluded from the total
cost of contract for calculations purposes.

Rental or purchase of plant or equipment for operation or installation by subcontractors

Cost of materials to be incorporated into the work and supplies to support other than
construction by the Design Builder's own employees

E. The Percent of Self-Performed work is calculated by dividing the above defined cost of Self-
performed work by the final cost of the contract and multiplying by 100%.
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008204 PROJECT SCHEDULE

Modify Section 00 72 04, PERIOD OF PERFORMANCE AND/OR PROJECT SCHEDULE, to delete
Paragraphs A, B, and C, and substitute the following Paragraph and subparagraphs, and Paragraph D:

The Design-Builder shall perform, complete, and advance all Work under this Contract in accordance with the

schedule set out:

Interim & Final Work Completion:

# a.
# b.
# c
# d
# e
# f
# 9
# h

2 — Section 00 80 00
REVISED AM-4

Milestone 1: Development Special Use Permit (DSUP) submittal to city of Alexandria.
NTP+30 cds

Milestone 2: DSUP approval by city of Alexandria. NTP+210 cds

Milestone 3: Construction Access and Trailers: Complete required demolition of Old
Town Greens Park and construction access preparation including construction fencing and
gates, erection of Design Builder and WMATA Construction Trailers (Field Office) and
parking lot, construction access pedestrian bridge, and all temporary utilities that will be
required for the Construction Trailers and construction access throughout the duration of
the contract. NTP+450 cds

Milestone 4: Approvals and Permits: Complete design and permitting required to obtain
City of Alexandria Site Plan approvals and associated permits, including the issuance of
Certificate of Appropriateness and Building Permits - Complete all jurisdictional approval
processes including but not limited to the receipt of Final Site Plan Approval from the City
of Alexandria, and Board of Architectural Review approvals, as well as all appropriate
approvals and permits from the City of Alexandria, National Park Service, and the Corp of
Engineers required to construct the Potomac Yard Metrorail Station. NTP+ 575 cds

Milestone 5: Complete IT Rooms and Systems Facilities:— Complete construction of all
required communications and IT rooms. The rooms shall be complete and securable, with
HVAC, plywood backboard installation on walls, and static resistant flooring, fiber and
copper backbone installation and testing and make ready for WMATA installation of IT
equipment. All wiring, cables and/or fiber optic lines and appurtenances shall be installed,
tested, and commissioned, NTP+ 1150 cds

Note: WMATA IT Complete Communications, and IT Room Equipment Installation NTP
Milestone 5 + 60 cds

Milestone 6: Complete Station Structure and Track Work: Completion of the Station
Structure, mezzanines, platforms, and roofs, track work, Automatic Train Control, and
Traction Power required for abandonment of existing tracks. Complete initial Safety
Certification items. Completion of the AC Room building and equipment, Tie Breaker, Train
Control rooms and equipment. Commencement of train service through the Station for the
remaining duration of contract. Decommission existing tracks and systems as required to
commence construction of the Pedestrian bridges. NTP+ 1270 cds

Milestone 7: Final Station Completion- Complete Station, Pedestrian Bridges, Entry
Pavilions, and all ancillary facilities and equipment, and Potomac Yard Park. Conduct final
Inspection, complete remaining Safety Certification Items. Complete all building systems
and equipment commissioning , testing (Pre-functional & Functional Tests) and systems
integration, as well as LEED Commissioning. Complete all required O&M training including
videotaping and documentation. Complete submission of all deliverables including final as-
builts, warranty documents, lien releases, spare parts etc., Facility ready for WMATA
Revenue Service. NTP+ 1450 cds.
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# i. Milestone 8: Site Restoration: Remove all contractor’s temporary facilities. Complete the
design, permitting and all work necessary for the restoration of the Wetland and Potomac
Greens Park. NTP+ 1510 cds

# (1) The Design-Builder is responsible for the restoration of temporarily impacted wetland
areas and other natural areas which are disturbed during construction. The Design
Builder shall restore landscape elements and construct wetlands in accordance with
the requirements from applicable sections of National Park Service Record of Decision
(NPS ROD).

See Section 00 77 09, LIQUIDATED DAMAGES, for Liquidated Damages associated with the Milestone(s)
listed above.

The Authority may modify the Contract, pursuant to Section 00 74 08, CHANGES, to extend the project
schedule as often and in time periods as deemed necessary until completion of the Work under this
Contract.

Early Completion: If the Design-Builder submits, in accordance with Section 01 33 00, SUBMITTAL
PROCEDURES, a schedule or expresses an intention to complete the Work earlier than any required
Milestone, interim or final completion date, the Authority shall not be liable for any costs incurred
because of delay or hindrance should the Design-Builder be unable to complete the Work before such
Milestone, interim or Final Completion date. The duties, obligations, and warranties of the Authority to
the Design-Builder shall be consistent with and applicable only to the completion of the Work and
completion dates set forth in this Contract.

Project Schedule: The Project Schedule for this contract shall remain in effect, along with all legal rights
and responsibilities enumerated in this contract, until all work has been substantially completed and
accepted. Any work completion dates or durations specifically enumerated in this contract are for the
purpose of establishing a project schedule, determining critical path activities, and assessing liquidated
damages.

008300 DISPUTES RESOLUTION BOARD (DRB) — NOT USED FOR THIS CONTRACT

008303 AUTHORITY-FURNISHED PROPERTY

Modify Section 00 73 03, AUTHORITY-FURNISHED PROPERTY, to delete Paragraphs A through D
and substitute the following Paragraph:

A. The Authority will not furnish property, real or otherwise, through the terms of this Contract. The
Design-Builder is required to purchase or lease any property needed for, but not limited to, lay
down, storage, or employee parking in its obligations to comply with the Project requirements.

008401 CONSIDERATION AND BASIS OF PAYMENT

Modify Section 00 74 01, CONSIDERATION AND BASIS OF PAYMENT, in its entirety, and substitute
the following:

A. In consideration of its undertaking under this Contract, the Design-Builder will be paid the sums set
forth in this Contract, which shall constitute complete payment for all work and services required to
be performed under this Contract and for all expenditures, which may be made and expenses
incurred. The basis of payment will be the Contract Price, as shown on Section 00 51 00, DESIGN-
BUILD CONTRACT FORM, and which shall constitute complete compensation for performance of
all work required by the Contract.

Supplementary Conditions (RFP) Section 00 80 00 — 3
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B. Standby cost for delayed or cancelled Site access: In the event the Design-Builder is delayed in the
performance of the Work due to Authority delayed or cancelled Site access, the following basis of
payment shall apply:

1. The “Hours of Work” is the period during which the Design-Builder has use of the work area.
The “Hours of Work” will exclude the periods required by the Authority to safely secure the work
area before the start of the “Hours of Work” and to restore the work area to an operational state
after completion of the “Hours of Work”.

2. Delay will be measured relative to “Hours of Work” only. The “Hours of Work” shall be
determined based upon weekly coordination between the Contracting Officer Representative
(COR) and the Design-Builder.

3. Delays caused by actions of the Authority may occur at the start of the “Hours of Work”, during
the “Hours of Work”, or at the end of the “Hours of Work.”

a. A delay at the start of the “Hours of Work” occurs when the Authority does not grant access
to the work area by the scheduled start time. A delay at the start of the “Hours of Work” will
be measured from the scheduled start of the “Hours of Work” until the time the Design-
Builder is granted access to the work area.

b. A delay during the “Hours of Work” occurs when the Authority requests the Design-Builder
to vacate the work area and the Design-Builder is later allowed to return to the work area.
A delay during the “Hours of Work” will begin when the Design-Builder is directed to stop
work to vacate the work area and will end when the Design-Builder returns to the work area
and resumes work.

c. A delay at the end of the “Hours of Work” occurs when the Authority requests the Design-
Builder to vacate the work area early. A delay at the end of the “Hours of Work” will be
measured from the time the Design-Builder is directed to vacate the work area until the
scheduled end of the “Hours of Work”.

4. The Design-Builder will be compensated for the direct labor costs incurred for the aggregate of
delays that exceed 30 minutes relative to the “Hours of Work”. For payment purposes, delays
will be rounded to the nearest 30 minutes provided the Design-Builder remains mobilized until
granted access or until the Design-Builder elects to cancel the work, or the Contracting Officer
Representative cancels access for the period. However if the Design-Builder elects to cancel
work due to a lack of time remaining in the “Hours of Work” period to complete the planned
work element, as verified by the Period of Delay form, the Design Builder will be compensated
for the aggregate of delays that exceed 30 minutes rounded to the nearest 30 minutes from the
time access was cancelled to the scheduled end of the “Hours of Work” period.

5. When access to the work area is cancelled by the Contracting Officer Representative with less
notice than noted below, the Authority will pay standby cost of not more than the scheduled
“Hours of Work” period or 4 hours, whichever is less. However, if Design-Builder is able to
reassign the work crew to other work, regardless of the time of the notice given by the
Contracting Officer Representative, no payment will be made.

a. Weeknights: Five hours before the planned start time of the scheduled “Hours of Work.”

b. Weekends: Twenty-four hours before the planned start time of the scheduled “Hours of
Work.”

6. No payment will be made in those cases where:

a. A delay at the start of the “Hours of Work” is less than 1 hour and the Authority grants
access but the Design-Builder elects to cancel work, except that payment for delay cost will
be made in accordance with Paragraph B.4 above if the scheduled “Hours of Work” period
is 3 hours or less.
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b. A delay at the start of the “Hours of Work” is less than 1 hour and the Authority grants
access and the Design-Builder proceeds working and then elects to cease working and
leaves the worksite prior to the scheduled end of the “Hours of Work”.

7. Prior to the completion of each shift, the Design-Builder and the Contracting Officer
Representative or designee shall sign a Period of Delay form, which shall document the work
start and completion times, the duration of the delay, the reason for the delay, the reason for
the Design-Builder leaving the Site prior to the scheduled end of the “Hours of Work” period,
and the names of the crew members present, including foremen, but excluding salaried
supervision. The Design-Builder shall not be entitled to compensation for equipment, overhead,
profit or extended overhead costs under this Section; however, this Section does not prohibit
the Design-Builder from seeking an equitable adjustment for equipment costs under other
sections of the Contract and access delays may provide a basis to grant a non-compensable
extension to the Contract Performance Time. Certified payrolls shall establish the hourly rates
of the crewmembers. All requests for payment for delay costs shall be submitted to the
Contracting Officer Representative with the next progress payment or within 30 Days,
whichever is longer. The Design-Builder waives any right to delay costs where the delays are
not documented prior to the completion of the shift and the request for payment is not
submitted to the Contracting Officer Representative with the next progress payment or within
30 Days, whichever is longer.

8. If the Design-Builder is not ready to start work at the start of the “Hours of Work” or does not
return the work area to the Authority on time at the end of the “Hours of Work,” the Design-
Builder shall compensate the Authority for the Authority staff and other Authority direct costs for
supporting the non-revenue or Revenue Service Adjustment event.

Notification of Terms of
Cancellation Occurrence Requirement Payment
Week Night COR cancels full shift The COR notifies Design- No delay
Builder 5 hours or more payment due
before the planned start
Week Night COR cancels full shift The COR notifies Design- Pay 4 hours®

Builder less than 5 hours
before the planned start

The COR notifies Design-
Builder 24 hours or more
before the planned start

The COR notifies Design-
Builder less than 24 hours
before the planned start

COR cancels full shift or the
full weekend of work

Weekend Single
Track/Shutdown

No delay
payment due

COR cancels full shift or the Pay 4 hours*

full weekend of work

Weekend Single
Track/Shutdown

'No payment will be made if the Design-Builder is able to reassign the work crew to other work.

Hours of Work

Actual Hours Worked

Design-Builder

Terms of Payment

Weeknight Early Out

Hours of Work: 2200 to
0400

(Weeknight
Nonrevenue Similar)
Weeknight Early Out

Hours of Work: 2200 to
0400

(Weeknight
Nonrevenue Similar)

Delayed Start
2215 to 0400

Delay less than
30 minutes

Delayed Start
2235 to 0400
Delay 35 minutes

Design-Builder is on
Site ready to work

Works until the end of
the Hours of Work

Design-Builder is on
Site ready to work

Works until the end of
the Hours of Work

No delay payment due.

(Same for a mid shift
or end delay less than
30 minutes)

Pay 30 minutes delay

(Same for a mid shift
or end delay)

Section 008000 -5
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Hours of Work

Actual Hours Worked

Washington Metropolitan Area Transit Authority
Design-Build RFP FQ16146/NAC

Design-Builder

Terms of Payment

Weeknight Early Out

Hours of Work: 2200 to
0400

(Weeknight
Nonrevenue Similar)
Hours of Work

Weeknight Early Out

Hours of Work: 2200 to
0400

(Weeknight
Nonrevenue Similar)
Weeknight Non-
Revenue

Hours of Work: 0100 to
0400

(Weeknight
Nonrevenue Similar)

Weeknight Early Out

Hours of Work: 2200 to
0400

(Weeknight
Nonrevenue Similar)
Weeknight Early Out

Hours of Work: 2200 to
0400

(Weeknight
Nonrevenue Similar)

Weeknight Early Out

Hours of Work: 2200 to
0400

(Weeknight
Nonrevenue Similar)

Weekend

Hours of Work: Fri
2200 to Mon 0400

Weeknight Early Out
Hours of Work: 2200 to
0400

Weeknight
Nonrevenue

Hours of Work: 0100 to
0400

Weekend

Hours of Work: Friday
2200 to Monday 0400

Delayed Start
2235 to 0430
Delay 35 minutes

Actual Hours Worked

Start Delayed
35 minutes to 2235

Start Delayed
35 minutes to 0135

Start Delayed
65 minutes to 2305

Start delay / End delay
2225 to 0345

Start delay 25 minutes
End delay 15 minutes
Total delay 40 minutes
Delay during “Hours of
Work”

2330 to 0035

Start delay 0 minutes
End delay 0 minutes
Total delay 65 minutes
Delay during “Hours of
Work”

Sat 0200 to Mon 0300
Start delay 4.25 hours
End delay 1.25 hours
Total delay 5.5 hours
Start delayed to

0200 hours then COR
cancels access

Start delayed to 0245,
then COR cancels
access

Delay Friday 2200 to
Saturday 0630. First
shift cancelled at 0230.

Work begins at 0630.

Design-Builder is on
Site ready to work

Able to work beyond
the end of the Hours of
Work

Design-Builder

Design-Builder is on
Site ready to work

Design-Builder elects
not to go to work

Design-Builder is on
Site ready to work

Design-Builder elects
not to go to work since
remaining time does
not allow completion of
work element

Design-Builder is on
Site ready to work

Design-Builder elects
not to go to work

Design-Builder is on
Site ready to work
Works during time
permitted

Design-Builder is on
Site ready to work

Works during time
permitted

Design-Builder is on
Site ready to work

Works during time
permitted

Design-Builder is on
site ready to work

Design-Builder is on
Site ready to work

Design-Builder 1st shift
is on Site ready to
work until shift
cancelled at 0230

Pay 30 minutes delay

(Same for a mid shift
delay)

Terms of Payment

Under 1 hour delay; no
Payment due

Pay 2 hours and
30 minutes delay

Over 1 hour delay; pay
5 hours and 30
minutes delay

Pay 30 minutes delay

Over 1 hour delay; pay
60 minutes delay

Pay 5 hours and
30 minutes delay

Pay 5 hours and
30 minutes delay

Pay 2 hours and
30 minutes delay

Pay 8 hours delay
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008404 METHOD OF PAYMENT
Modify Section 00 74 04, METHOD OF PAYMENT, to add Paragraphs M and N:
M. As a condition of Final Payment, in addition to the retainage specified in this Section, $250,000 will
be withheld until approved As-built Project Schedule is delivered to the Contracting Officer
Representative and is determined to be complete and accurate.

N. As a condition of Final Payment, in addition to the retainage specified in this Section, $50,000 will
be withheld until Operation and Maintenance Training is complete and accepted.

0086 05 DISADVANTAGED BUSINESS ENTERPRISE

Modify Section 00 76 05, DISADVANTAGED BUSINESS ENTERPRISE, to delete Paragraph B and
substitute the following:

B. The goal of DBE participation established for this Contract is 18% percent of the Contract Price.
0086 07 LABOR PROVISIONS - DAVIS-BACON AND COPELAND ANTI-KICKBACK ACTS

Modify Section 00 76 07, LABOR PROVISIONS, to add Appendix D, Wage Determination Rates.
008708 INDEMNIFICATION AND INSURANCE REQUIREMENTS

Modify Section 00 77 08, INDEMNIFICATION AND INSURANCE REQUIREMENTS, to modify Article
C. to the following:

C. General Insurance Requirements
1. Contractor shall procure, at its sole cost and expense the insurance outlined in this Section as
follows:

a. Contractor is required to maintain the insurance coverage(s) outlined in this Section for a
period of time commencing the sooner of the execution of this contract, or the start of Work,
without interruption. The coverages shall be maintained in force and effect for 3 years after final
completion and acceptance of the Work, with the exception of Professional Liability.

b. The insurance coverage and limits of insurance outlined in this contract are minimum coverage
and limits. Contractor is encouraged, at its sole cost and expense, to purchase any additional

insurance coverages and or limits of insurance that Contractor deems prudent and necessary
to manage risk in the completion of this contract.

c. Upon written request from WMATA, contractor shall provide copies of any and all policy(s),
including all endorsement(s), within 5 business days of such request.

d. Insurance companies must have a minimum A. M. Best rating of A- VIII.

e. Unless otherwise noted, “Claims Made” insurance policies are not acceptable.

f.  Any insurance policy utilizing a Self-Insured Retention (SIR) requires approval from WMATA.
2. Workers’ Compensation and Employer’s Liability

Required Minimum Limits of Coverage - See Division 00 87 07 for Minimum Limits of Coverage

Required Minimum Coverage(s):

a. Workers’ Compensation Statutory Coverage must be provided on an “All States” basis.

Supplementary Conditions (RFP) Section 00 80 00 — 7
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b.

Contractor and Sub-Contractors of any tier performing work within 500 feet of navigable water
must have their Workers’ Compensation Policy endorsed to provide coverage for both Jones
Act Liability and Longshore and Harbor Workers’ Compensation Act Liability.

3. Commercial General Liability

Required Minimum Limits of Coverage - See Division 00 87 07 for Minimum Limits of Coverage

Required Minimum Coverage(s):

a.

Commercial General Liability (CGL) coverage form shall be ISO Occurrence Form CGO0001
(12/04) or its equivalent. Equivalency determination shall be made in WMATA'’s sole and
unreviewable discretion.

Required minimum limits of coverage may be achieved through a combination of the
aforementioned CGL coverage form and umbrella excess liability coverage form(s), provided
that the umbrella excess liability coverage form(s) provide the same or broader coverage than
the prescribed CGL coverage form.

Policy shall be endorsed with Additional Insured Endorsement(s) in compliance with Section |
below. Commercial General Liability and Umbrella Excess Liability forms must provide defense
coverage for additional insureds.

Policy shall be endorsed with a Waiver of Subrogation Endorsement(s) in compliance with
Section J below.

The definition of “Insured Contract” shall be modified to provide coverage for contractual liability
for contracts for construction or demolition operations that are within 50 feet of a railroad, and
sidetrack agreements.

Defense Costs (Allocated Loss Adjustment Expense) must be included and in excess of the
policy limits for all primary and Umbrella Excess Policies.

Policy shall be endorsed with ISO endorsement CG 25 03 03 97; “Designated Construction
Project(s) General Aggregate Limit”, and designate “Any and all construction projects” as the
designated Construction project.

Policy shall be endorsed with ISO endorsement CG 25 04 03 97; “Designated Location General
Aggregate Limit”, and designate “Any and all locations” as the designated location.

The Additional Insured Endorsement shall include Products and Completed Operations
Coverage with no limitation on when claims can be made. The coverage provided by the
additional insured endorsement shall be at least as broad as the Insurance Service Office,
Inc.’s Additional Insured Form CG 20 10 11 85 or CG 20 26 11 85 as determined by WMATA.

4. Railroad Protective Liability Insurance (RRP)

For work within 50 feet of WMATA railroad tracks or work within WMATA rail stations, Railroad
Protective Liability Insurance is required with the following minimum limits of coverage:

Required Minimum Limits of Coverage - See Division 00 87 07 for Minimum Limits of Coverage

Required Minimum Coverage(s):

a. Railroad Protective Liability (RRP) policy on a policy form that is acceptable to WMATA, issued
by an insurance company that is acceptable to WMATA.
b. WMATA shall be the Named Insured.
c. Cost of RRP shall be the sole responsibility of Contractor.
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d. The “Wet Ink” original RRP policy shall be sent to WMATA at following address:
Washington Metropolitan Area Transit Authority
Office of Insurance, Room 8F
600 Fifth Street, NW
Washington, DC 20001.

5. WMATA Blanket RRP Program Option

WMATA may offer to waive the requirement for the Contractor to procure RRP if 1) the work
qualifies for coverage under WMATA'’s blanket RRP program, and 2) the Contractor prepays the
RRP waiver fee which shall be determined by the rate schedule promulgated by the insurer in
effect as of the effective date of this Contract. Contractor shall be advised of, and pay the
applicable waiver fee, or procure a standalone RRP policy on WMATA’s behalf if Contractor
decides against the WMATA Blanket RRP Program option.

6. Business Auto Liability
Required Minimum Limits of Coverage - See Division 00 87 07 for Minimum Limits of Coverage
Required Minimum Coverage(s):

a. Business Auto Liability shall be written on ISO Business Auto Coverage Form CA 00 01 03 06,
or its equivalent. Equivalency determination shall be made in WMATA'’s sole and unreviewable
discretion.

b. Policy shall be endorsed with Additional Insured Endorsement(s) in compliance with Section |
below.

c. Policy shall be endorsed with a Waiver of Subrogation Endorsement(s) in compliance with
Section J below.

d. Business Auto Liability minimum Combined Single Limit requirements may be obtained through
the combination of a Primary Business Auto Liability policy and an Umbrella Excess Liability
policy provided that the Umbrella Excess Liability policy complies with items a. through c.
above.

e. MCS-90 Endorsement for work involving the transportation or disposal of any hazardous
material or waste off of the jobsite. If the MCS-90 Endorsement is required, minimum auto
liability limits of $5,000,000 per occurrence are also required.

f.  Non-Owned Disposal Site (NODS) Endorsement providing coverage for the Contractor’'s legal
liability arising out of pollution conditions at the designated non-owned disposal site.

7. Professional Liability Insurance
Required Minimum Limits of Coverage - See Division 00 87 07 for Minimum Limits of Coverage
Should Contractor, any Sub-Contractor of any tier or any supplier, be required by this contract to
provide design services or the services of a professional engineer, including, but not limited to
stamping, sealing, or certifying blueprints or other construction-related documents, Contractor, Sub-

Contractors of every tier and suppliers are required to maintain Professional Liability Insurance as
follows:

a. Actual coverage or tail coverage must be purchased and maintained for a period of time equal
to the statute of repose.

b. Coverage can be written on an “Occurrence” or “Claims Made” Basis.

c. Coverage can be written on ‘Non-Admitted” paper.
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8. Pollution Liability Insurance

Required Minimum Limits of Coverage - See Division 00 87 07 for Minimum Limits of Coverage
Should Contractor, any Sub-Contractor, of any tier, or any supplier, be required by this contract to
perform demolition of any pre-existing structures, moving, removal, or handling of any hazardous
materials, Contractor is required to maintain Pollution Liability Coverage as follows:

a. Coverage can be written on an “Occurrence” or “Claims Made” Basis.

b. Coverage can be written on ‘Non-Admitted” paper.

c. Policy shall be endorsed with Additional Insured Endorsement(s) in compliance with Section |
below.

d. Policy shall be endorsed with a Waiver of Subrogation Endorsement(s) in compliance with
Section J below.

9. Builders’ Risk

10.

11.

12.

Required Minimum Limits of Coverage - See Division 00 87 07 for Minimum Limits of Coverage

Contractor shall purchase and maintain at its cost a builders “all risk” insurance policy for the
project covering work at the at the project site. Contractors of every tier will be insured under this
policy, but only to the extent that the policy’s coverages and exclusions allow. Cost associated with
any changes will not be recognized as a change order.

Additional Insured(s)

Contractor is required to add WMATA, its independent contractors, and the WMATA Board of
Directors as additional insured(s) on all insurance policies purchased by Contractor, with the
exception of Workers’ Compensation and Professional Liability.

a. Coverage provided to any Additional Insured shall be primary and non-contributory to any other
insurance available to the Additional Insured.

b. Coverage provided to any Additional Insured shall be for claims arising out of both ongoing
operations and products and completed operations hazard.

c. Coverage available to any Additional Insured under the products and completed operations
hazard can only be limited to the applicable statute of repose in the jurisdiction where the
contract scope of work takes place.

d. Coverage available to the additional insureds is not limited to the minimum limits of coverage
outlined in this document.

Waiver of Subrogation

Contractor and Sub-Contractors of every tier are required to have all insurance policies purchased
by Contractor and Sub-Contractors of every tier, endorsed to waive the insurance company’s rights
of recovery against WMATA, its independent contractors and the WMATA Board of Directors.

a. Coverage shall be provided on an endorsement that is acceptable to WMATA.
Certificate of Insurance (COI)

Contractor shall provide WMATA an ACORD Certificate of Insurance (COIl) as evidence that the
insurance requirements of this Section have been satisfied. Certificates of Insurance shall be
emailed to COI@QWMATA.COM.

10 — Section 00 80 00 Supplementary Conditions (RFP)
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The certificate holder box should read:

Washington Metropolitan Area Transit Authority
Office of Insurance, Room 8F

600 Fifth Street, NW

Washington, DC 20001

Additionally;

a.

Satisfactory COI delineating all required insurance coverage requirements under this Section
shall be delivered before the execution of this Contract by WMATA.

COl shall state the RFP# and the name of your WMATA Procurement contact.

Failure to provide satisfactory evidence of all required insurance may result in Contractor
and/or subcontractors of every tier being denied access to work locations, including, but not
limited to WMATA properties.

COl reflect total limits of insurance purchased by Contractor for the types of insurance required
under this Contract.

Proposed material modifications to insurance required under this Section must be received by
WMATA at least 30 days prior to the effective date of the proposed modifications to such
insurance.

WMATA'’s receipt of copies of any COI, policy endorsements or policies does not relieve
Contractor of the obligation to remain in compliance with the requirements of this Section at all
times. Contractor's failure to so comply, and to continuously comply with these insurance
requirements shall constitute a material breach of this Contract.

The COI shall specifically delineate the following:
1) Who is an Additional Insured under the policies delineated in this Section.

2) That each additional insured(s) as required under this Section is an additional insured on
a primary and non-contributory basis.

3) That each additional insured(s) is an additional insured for ongoing operations of the
Contractor in addition to the products and completed operations coverage.

4) That coverage providing a waiver of subrogation to each Additional Insured is compliant
with the Waiver of Subrogation article of this Section.

5) That the issuing insurance company will mail written notice of cancellation of any of the
required insurance policies to WMATA within 30 days of Cancellation. Use of “will
endeavor to” as respects this requirement is not acceptable and must be deleted. Such
notice shall be sent to:

Washington Metropolitan Area Transit Authority
Office of Insurance, Room 8F

600 Fifth Street, NW

Washington, DC 20001

The City of Alexandria is receiving project funding from the Northern Virginia Transportation
Authority (NVTA). As part of the funding reimbursement process, NVTA requires a Certificate of
Insurance (COI) from the contractor that lists NVTA and the City of Alexandria as being named
as additional insured for the project. This is a condition and requirement before
reimbursements can be distributed.
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00 87 08 — Minimum Insurance Limits of Coverage and additional Insurance Requirements.

1. Minimum Insurance Limits of Coverage - Contractor

a. The limits of coverage outlined in this Division are minimum limits. Contractor is encouraged,
at its sole cost and expense, to purchase any additional insurance coverages and or limits of
insurance that Contractor deems prudent and necessary to manage risk in the completion of
this contract. Liability of the contractor under this contract is not limited to the minimum limits of
coverage nor the actual limits of coverage purchased by contractor.

2. Workers’ Compensation and Employers’ Liability

Workers’ Compensation Statutory

Employers’ Liability $1,000,000 Each Accident
$1,000,000 Disease Policy Limit
$1,000,000 Disease Each Employee

3. Commercial General Liability

$50,000,000 Each Occurrence Limit
$50,000,000 General Aggregate Limit
$50,000,000 Products and Completed Operations Limit

4. Railroad Protective Liability

$5,000,000 Each Occurrence Limit

$10,000,000 Aggregate Limit

5. Business Auto Liability

| $2,000,000 | Per Occurrence Combined Single Limit

6. Professional Liability Insurance

,000, ach Claim and in the Aggregate
$5,000,000 Each Clai din the A

7. Pollution Liability Insurance

| $10,000,000 | Each Claim and in the Aggregate

8. Builder’s Risk Insurance

Limits equal to the value of the | Each Occurrence
project

# 008709 LIQUIDATED DAMAGES

Modify Section 00 77 09, LIQUIDATED DAMAGES, to delete Paragraph A. and substitute the following
Paragraph and subparagraphs:

12 — Section 00 80 00 Supplementary Conditions (RFP)
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# A. The Design-Builder understands that if it fails to complete portions of or all of the Work as described in
Supplementary Conditions Section 00 82 04, PROJECT SCHEDULE, the Authority will suffer damages,
which have been estimated and are as specified below:

Milestone 1: Development Special Use Permit (DSUP) submittal to City of Alexandria. $0
Milestone 2: DSUP approval by City of Alexandria. $0

Milestone 3: Construction Access and Trailers: $375.34 per cds

Milestone 4: Approvals and Permits: $635.62 per cds

Milestone 5: Complete IT Rooms and Systems Facilities: $2,493.01 per cds

Note: WMATA IT Complete Communications, and IT Room Equipment Installation NTP
Milestone 5 + 60 cds

Milestone 6: Complete Station Structure and Track Work: $898.63 per cds

Milestone 7: Final Station Completion: $2,772.46 per cds

B. See Section 00 72 04, PERIOD OF PERFORMANCE AND/OR PROJECT SCHEDULE, for Project

Milestone(s).

008809 PARTNERING — NOT USED

Modify Section 00 70 00, GENERAL CONDITIONS, to add the following Section: PARTNERING WILL
NOT BE USED FOR THIS CONTRACT

008904 LIVING WAGE

# ADD THE FOLLOWING SECTION 00 79 04 LIVING WAGE:

A. This Contract is subject to the Authority’s Living Wage Policy and implementing regulations. The
Living Wage provision is required in all contracts for services (including construction) awarded in an
amount that exceeds $100,000 in a 12-month period.

1.

The Authority Living Wage Rate is $13.85 per hour, and may be reduced by the Design-
Builder’s per-employee cost for health insurance.

The Design-Builder shall:

a. Pay, at a minimum, the Authority Living Wage Rate, effective during the time the Work is

performed, to all employees who perform Work under this Contract, except as otherwise
provided in paragraph (4) below;

Include the Living Wage clause in all Subcontracts that exceed $15,000 in a 12-month
period awarded under this Contract;

Maintain payroll records, in accordance with the retention and examination of records
requirements in the General Conditions, and include or cause to be included, the
substance of this Section, including this Paragraph c, in its Subcontracts covered by the
Living Wage requirement at all tiers; and

Submit records with each monthly invoice supporting payment of the Living Wage Rate.
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# 008905

3. The Design-Builder shall not split or subdivide a Contract, pay an employee through a third
party, or treat an employee as a Subcontractor or independent contractor to avoid compliance
with the Living Wage provisions.

4. Exemptions to the Living Wage provisions include:
a. Contracts and agreements with higher negotiated wage rates;

b. Contracts that are subject to higher wage rates required by federal law or collective
bargaining agreements (e.g., Davis Bacon);

c. Contracts or agreements for regulated utilities;

d. Emergency services to prevent or respond to a disaster or imminent threat to public health
and safety; and

e. Design-Builders who employ fewer than ten employees.

5. The Authority may adjust the Living Wage rate effective in January of each year. The
adjustment will reflect the average Living Wage Rate among Metro’s Compact Jurisdictions
with Living Wage provisions. If after Contract award the Living Wage Rate increases, the
Design-Builder is entitled to an equitable adjustment to the rate in the amount of the increase
for employees who are affected by the escalated wage.

6. Failure to comply with the Authority’s Living Wage provisions shall result in the Authority’s right
to exercise available Contract remedies, including Contract termination or debarment from
future contracts.

COMMUNITY OUTREACH

ADD THE FOLLOWING NEW SECTION: 00 79 05 COMMUNITY OUTREACH

A. The Authority will establish and implement a program of public contact for conducting effective

00 89 06

relationships with communities and businesses in proximity to the construction areas. Do not
initiate contact with the public without Contracting Officer Representative approval.

The Authority will contact those residents and business owners who might reasonably be expected
to be affected by the construction and make known to them the name of the Authority’s
representative on the worksite with responsibility for community outreach and explain to them the
means by which the representative can be contacted expeditiously.

Design-Builder shall designate an a knowledgeable representative point of contact as needed to
provide information about his own work in support of the Authority..

AVAILABILITY OF FUNDS

Modify Section 00 70 00, GENERAL CONDITIONS, to add the following Section:

00 79 06

AVAILABILITY OF FUNDS

Funds are not presently available for performance under this Contract beyond the fiscal year which
ends June 30, 2018. The Authority’s obligation for performance of the Contract beyond that date is
contingent upon the availability of funds from which payment for Contract purposes can be made.
No legal liability on the part of the Authority for any payment may arise for performance under this
Contract until funds are made available to the Contracting Officer for performance and until the
Design-Builder receives notice of availability, to be confirmed in writing, by the Contracting Officer.
Any option exercised by the Authority which will be performed in whole or in part in a subsequent
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00 89 07

fiscal year is subject to availability of funds in the subsequent fiscal year and will be governed by
the terms of this Provision.

ACCESS TO RECORDS

Modify Section 00 70 00, GENERAL CONDITIONS, to add the following Section:

00 79 07

A.

00 89 08

ACCESS TO RECORDS

Apart from the more limited record access provisions of the Common Grant Rules, 49 U.S.C.
Section 5325(g) provides FTA and DOT officials, the U.S. Comptroller General, or any of their
representatives, access to and the right to examine and inspect all records, documents, and
papers, including contracts, related to any FTA project financed with Federal assistance authorized
by 49 U.S.C. Chapter 53.

FEDERAL STANDARDS

Modify Section 00 70 00, GENERAL CONDITIONS, to add the following Section:

0079 08

A.

00 89 09

FEDERAL STANDARDS

The Design-Builder agrees to comply with applicable third party procurement requirements of 49
U.S.C. chapter 53 and Federal laws in effect now or subsequently enacted; with applicable U.S.
DOT third party procurement regulations at 49 C.F.R. § 18.36 or 49 C.F.R. 8§ 19.40 through 19.48,
and with other applicable Federal regulations pertaining to third party procurements and later
amendments thereto. The Recipient also agrees to follow the provisions of the most recent edition
and revisions of FTA Circular 4220.1F, “Third Party Contracting Guidance,” except to the extent
FTA determines otherwise in writing. The Design-Builder agrees that it may not use FTA assistance
to support its third party procurements unless its compliance with Federal laws and regulations is
satisfactory. Although the FTA “Best Practices Procurement Manual” provides additional third party
contracting information, the Recipient understands and agrees that the FTA “Best Practices
Procurement Manual” may omit certain Federal requirements applicable to specific third party
contracts.

RECYCLED PRODUCTS

Modify Section 00 70 00, GENERAL CONDITIONS, to add the following Section:

00 79 09

A.

RECYCLED PRODUCTS

The Resource Conservation and Recovery Act of 1976, 42 U.S.C. Section 6962, requires
governmental recipients to provide a competitive preference to products and services that conserve
natural resources, protect the environment, and are energy efficient. EPA guidelines,
“Comprehensive Procurement Guideline for Products Containing Recovered Materials,” 40 CFR
Part 247, direct that third party contracts of $10,000 or more with governmental recipients specify a
competitive preference for products containing recycled materials identified in those EPA
guidelines. For information about EPA’s recovered materials advisory notices, see EPA’s Web
site: http://www.epa.gov/cpg/backgrnd.htm.

Supplementary Conditions (RFP) Section 00 80 00 — 15
RFP V2 3/2014 REVISED AM-4


http://www.epa.gov/cpg/backgrnd.htm

Contract No. FQ16146 Washington Metropolitan Area Transit Authority
Date: November 28, 2016 Design-Build RFP FQ16146/NAC

APPENDIX:
APPENDIX D — 00 86 07 WAGE DETERMINATION RATES

END OF SECTION
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# 6.

2 —Section 01 11
REVISED AM-4

Public restroom facilities shall be included in the paid areas of the stations. The Design-
Builder shall provide the minimum number of plumbing fixtures per VUSBC requirements
based on the NFPA 130 station occupant load.

Pedestrian Bridge: The station pedestrian bridge provides passenger access from the
entrance pavilion to the station. Required features include:

e The general configuration (elevation and cross section), finishes, dimensions, and
aesthetic elements shown in the Project Requirements and General Plans using
materials, finishes, configuration, and dimension;

e CSX minimum clearance requirements of 23'-3" above railway;

e 12 foot minimum clear walkway between handrails for the North Pedestrian Bridge;

e Horizontal walking slopes that do not exceed ADA or WMATA requirements;

e Utility chases, CCTV cameras, public address speakers, lighting fixtures and signage
maintaining all required minimum clearances and unobstructed views;

e Provision for future maintenance or replacement of bearings supporting the pedestrian
bridges;

e Design of the structures, including superstructure, bearings, substructure and
foundations, shall be designed in accordance with AASHTO LRFD Bridge Design
Specifications;

e Provision for maintenance access to the roof of the bridge;

¢ Finishes including mesh, glazing and railings;

e Branches at nodes where bridge changes plan direction; and

¢ Roofing, gutters and downspout, and drainage provisions per WMATA Criteria and the
requirements of the City of Alexandria.

Entrance Pavilion: The station entrance pavilion provides passenger access from the
neighborhood streets and parks to the station. The pavilion includes two escalators, two
elevators, a single stair, a bike station, and ancillary spaces. Required features include:

e General configuration and aesthetic elements shown in the Project Requirements and
General Plans using materials, finishes, configuration, and dimensions;

e Adaptation to the site-specific conditions and grades and coordination of final grades
with adjacent development;

¢ A canopy/roof design that conforms to the Project Requirements and General Plans
and incorporates internal roof gutters and downspout drainage system that discharges
to grade or a closed system per the Design-Builder’'s required approval for drainage
design and subsequent approval by the City of Alexandria;

e A roof/ceiling design that incorporates all required CCTV cameras, public address
speakers, lighting fixtures, and signage, while maintaining all required minimum
clearances and unobstructed views;

e All necessary utility connections including water, sanitary sewer, electric and
systemwide communications; and

e Emergency phone at the lower elevator landing.

DELETED
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# 7.

11.

DELETED

Tree Conservation and Protection Program (TCPP): A TCPP will be developed per the City of
Alexandria Landscape Guidelines and to the satisfaction of the Directors of P&Z and RPCA
and the National Park Service (NPS). All proposed tree protection details shall be depicted on
the final site plan and early site preparation permit plans. Such tree protection measures shall
be installed prior to any site or utility work and be maintained throughout the construction
period. The tree preservation measures shall be inspected by the City Arborist prior to any
construction, demolition, grading or utility work for the site.

DELETED

. Site Lighting: All Site Lighting shall be in accordance with the City of Alexandria standards.

The lighting plan and lighting details will be consistent with the approved Potomac Yard Urban
Design Guidelines that allow minimum light leakage, particularly around the perimeter of the
site in order to minimize the obtrusion to the George Washington Memorial Parkway.

In addition, the Design-Builder shall provide all Site work including site clearing, site and
wetland restoration, site and wetland mitigation, site utilities, construction access roads
required during construction, landscaping, graphics and signage required for the complete
project.

Old Town Greens Tennis Courts and Playground: The Project will require the use of the
property known as the Old Town Greens Neighborhood Association Tennis Courts and
Playground for construction related access. The Design Builder will be required to demolish
two tennis courts and a playground.

Tennis Courts: The complete removal of tennis court pavement, fencing, walls, and any other
appurtenance related to the tennis courts such as lighting, seating, site furniture, and nets
shall be required.

Playground: The Design Builder is responsible for providing a replacement playground for the
residents of Old Town Greens. The existing playground equipment, seating, site furniture, and
trash receptacles, shall be removed and new playground equipment, seating, site furniture,
and trash receptacles, shall be supplied and installed by the Design Builder, to an area within
Old Town Greens Neighborhood Association. The Design Builder shall provide new
playground equipment equal in size, quantity and quality, to the temporary playground. The

Summary of Work Section 01 11 00 -3
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Washington Memorial Parkway (GWMP) or Potomac Greens Drive north of the intersection of
Carpenter Road.

B. Construction equipment and materials will not be staged within Authority Right-of Way.

1. Construction operations will be required to be staged as shown in the RFP Documents..

2. Staging shall be prohibited on any public Right of Way including but not limited to, Route 1,
Slaters Lane, Massey Lane, Potomac Greens Drive and Carpenter Road.

3. WMATA will not provide contractor or contractor employees parking.

4. Design-Builder parking is prohibited on city streets in and around the project site.

C. Constraints on Construction

1. Work Sequence NOT USED

2. Special Events

a.

Minimize risks to the public during special community events that are located in close
proximity to the Project Site. Construction activities shall be coordinated with the event
and the Authority when working to reduce construction impacts during events.

Maintain a Special Community Event List in coordination with the Authority for the duration
of the Contract. The list shall identify local special holidays, parades, festivals, and other

similar events that are within the proximity of the Project construction area and operations.
The list shall include the following information:

(1) Name and general description of the event
(2) Date, time of day, and duration

(3) Location(s)

D. Work performed by Others: NOT USED

E. Coordination of Work with Others: Coordinate Work through the Contracting Officer
Representative with the following:

1. Utilities and jurisdictional authorities affected by or having jurisdiction over the Project.

A. Dominion Virginia Power - upgrade of equipment at the existing switching station on E.

Abingdon Drive in Alexandria, and connect it to the Glebe Substation on S. Glebe Road in
Arlington.  Additional information may be viewed at the City of Alexandria website
https://www.alexandriava.gov/dvp/

North Potomac Yard Development - The North Entry pavilion will be located on property
conveyed to WMATA by the Developer of the North Potomac Yard (Developer), as set
forth in Section 32 05 10 SITING OF NORTH PAVILION AND ENTRANCE BRIDGE, and
in coordination with the City of Alexandria. The Design Builder is required to coordinate
construction activities, utility connections, construction laydown areas, and access, in the
area of the North Potomac Yard development and the North Entry Pavilion with the
Developer and the City of Alexandria.

2. Other Contracting Officer Representatives, Authority consultants, and contractors associated
with adjacent projects or properties.

F. Survey Work: Perform as needed to execute the Project as specified in Section 01 72 10,
LAYOUT OF WORK AND FIELD ENGINEERING.

6 — Section 01 11 00
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PART 1 - GENERAL
1.01 DESCRIPTION

SECTION 14200
HYDRAULIC ELEVATORS

A. This section specifies work pertaining to heavy-duty hydraulic passenger
elevator systems including elevator cars, hoistway equipment, hydraulic piping,
valves, cylinders, machinery, control systems, indicators, signs, elevator pit
ladders and finish work in the vicinity of the hoistway doors. Work under this
section also includes drilling of casing holes, furnishing and installation of 3/8-
inch thick steel well hole casings, and concrete in the bottom of the well hole.

B. The following sections include related requirements and are performed by other
trades:
1. Specifications Section 02000 — Site Construction
2. Specifications Section 05000 — Metal Fabrication
3. Specifications Section 08800 — Glass and Glazing
4, Specifications Section 09920 — Painting
5. Division 7 Section “Waterproofing” for water proofing of elevator pit
6. Division 15 Sections for heating, ventilating and/or air conditioning of

elevator machine room.

7. Division 16 Sections for electrical service to elevator equipment,
fire alarm systems and communications systems.

C. Definitions:

All terms in this specification have the meaning as defined in the ASME

code.
1.

Heavy duty elevator: An elevator designed specifically for the
harsh environment and duty load cycles common to transportation
system usage.

Elevator - a hoisting and lowering mechanism, equipped with a car
or platform, which moves in guide rails or racks and serves two or
more landings

Elevator, passenger - an elevator used primarily to carry persons
other than the operator and persons necessary for loading and
unloading.

Elevator, hydraulic - a power elevator in which the energy applied,
by means of a liquid under pressure, in a hydraulic jack.

Contractor: The General Contractor.
Installer: The responsible party who installs the elevator.

OEM: Original Equipment Manufacturer.

In Ground Hydraulic Elevators 1 14200
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8. Dwell time: The period of time the elevator is at a landing while the
doors open, passengers transfer and doors close.

9. Substantial completion: The point at which the elevator is ready
for use, whether the site is finished or not. This is where the
jurisdictional inspection usually takes place.

10. Final Acceptance: The point at which the owner accepts the
elevator project as being complete including all submittal
requirements. This may be a different point in time than
substantial completion.

11. Interim Maintenance: Maintenance from the point of substantial
completion, but prior to Revenue Service.

12. Beneficial Use: When the elevator is placed into service, may be
prior to the site being ready for public use.

13. Revenue Service: The station or facility opening date.

14. Notice to Proceed (NTP): within this document shall mean the
date which the elevator installer is notified to proceed with the
project.

15. Override Switch — A switch located in a kiosk panel,
which disables the Hall Call Buttons.

16. MSDS - Material Safety Data Sheet.

17. BOM - Bill of Material

18. SMNT - Systems Maintenance (WMATA)

19. WMATA: Washington Metropolitan Area Transit Authority.

1.02 REFERENCES AND QUALITY ASSURANCE

H. Codes, Regulations, Reference Standards and Specifications.

N o g b~ w

Comply with codes and regulations of the Authority Having Jurisdiction.

American Society of Mechanical Engineers (ASME) Al17.1 Safety Code
for Elevators & Escalators and A17.2 Guide for Inspection of Elevators,
Escalators and Moving Walks.

WMATA Design Criteria requirements indicated in Section VI-Mechanical.
American Institute of Steel Construction (AISC).

American Iron and Steel Institute (AISI).

American National Standards Institute (ANSI): C80.1

American Society for Testing and Materials (ASTM): A36, A123, A153,
A167, A240, A264, A276, A500, A653, B3, B8, D471.

American Wire Gauge (AWG).

Americans with Disabilities Act Accessibility Guidelines for Buildings and
Facilities (ADAAG).
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10. American Welding Society (AWS): D1.1.

11. Environmental Protection Agency (EPA).

12. Federal Transit Administration (FTA).

13. Institute of Electrical and Electronic Engineers (IEEE): 1202.

14. International Code Council (ICC) — International Building Code (IBC).

15. National Association of Architectural Metal Manufacturers. (NAAMM):
C5h4, C55.

16. National Institute of Standards and Technology (NIST).

17. National Electrical Code (NEC).

18. National Electrical Manufacturers’ Association (NEMA): WC 70, KS 1,
AB 1, 250, PB 1, MG 1.

19. National Electrical Safety Code (NESC)

20. National Elevator Industry, Inc. (NEII)

21. National Fire Protection Association (NFPA): NFPA-130-2003.

22. Occupational Safety and Health Act (OSHA).

23. Society of the Plastics Industry (SPI).

24, Underwriters' Laboratories, Inc. (UL), UL-94HB, 6, 50, 62, 98, 360, 486,
489, 514, 1591.

25. United States Department of Transportation (DOT).

26. Any additional requirements imposed by local agencies and/or codes
having jurisdiction shall be incorporated into elevator installation.

27. In the event of a conflict between codes, regulations, these specifications
or standards, the most stringent requirement as determined by the
Contractor and approved by the Authority shall take precedence unless
specifically addressed herein.

B. Elevator Manufacturer and/or Installer’s Qualification:

1. Manufacturer Qualification: : Shall provide documents stating that their
firm has successfully produced elevators for transit system applications
for a minimum of ten (10) years and regularly engaged for the past five
(5) years in the manufacture of major components for hydraulic
passenger elevators. As a standard of quality the elevator equipment
design and installation shall comply with the Code.

2. Installer’'s Qualifications: Shall be the original manufacturer of elevator
equipment or manufacturer's authorized agent who is trained and
approved for installation of units required for this Project.

3. The Contractor shall obtain and pay for all permits and licenses and
perform all required inspections.

C. Quiality Assurance:

In Ground Hydraulic Elevators 3 14200



Washington Metropolitan Area Transit Authority Rev. 08-2014

1.03 SUBMITTALS

The elevator contractor shall guarantee the materials and workmanship of
the apparatus furnished under these specifications and will correct any
defects not due to ordinary wear and tear within two (2) years from date
of completion of each elevator, inclusive of labor and traveling expenses.
Defective work shall be repaired or replaced at no additional cost to the
Authority.

Welding: Welding shall be performed in accordance with the
requirements of AWS or CWB Welders shall produce evidence of
current certification by AWS or CWB.

Labeling Requirements: Every elevator shall be clearly marked with
rated load and speed, manufacture serial number and the
designated Authority identification.

All elevators shall be permanently numbered with number designations
corresponding to the indications on the kiosk annunciator panel. A station
sketch showing the elevator numbers shall be submitted for WMATA
ELES Engineering. The elevators shall be numbered in sequence,
starting at the north entrance left to right facing to the elevator at each
station and proceeding clockwise around the station. The numbering shall
proceed into the station toward the end of the platform. Corresponding
numerical identification shall be affixed to the equipment in the machine
rooms. The elevator numbering shall be approved by the ELES Engineer.

Submit the following for approval in accordance with the Contract Documents and with
the additional requirements as specified.

A. Product Data

1.

2.

The summation of product information shall be submitted, in tabular form,
of all parts incorporated in the entire group of elevators supplied under
this Contract. Hard copies and electronic copies on the Flash
Drive/Compact Discs (CDs) shall be submitted.

a. Manufacturer's design data, material specifications, drawings,
installation and maintenance instructions including preventive,
predictive and general maintenance, and other data pertinent to
the components used in the elevator systems, including, but not
limited to, detailed repair data for all components, including
disassembly, inspection/gauging/torque requirements,
reassembly, testing and other related information. Submittals shall
cover all mechanical components, operating panels and indicators
and electronic equipment to control and monitor elevator control
functions. Exploded view drawings shall be included to facilitate
repair and maintenance functions.

b. Lubricants, sealers, paints and any other potentially hazardous
substances are subject to review and approval by the Authority.
The Contractor shall submit the necessary Material Safety Data
Sheets.

The following information shall be provided:
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a. Nomenclature of part.

b. Elevator Contractor's part number

C. Nomenclature of next higher assembly in which used.
d. Manufacturer and part number.

e. Model number(s) of elevator(s) on which used.

f. Total quantity in entire group of elevators.

g. Current unit price to the Authority.

h. Recommended spare parts list showing parts with prices for
each part. The parts listing shall be provided on or before 90
days prior to scheduled completion

3. Loads on supporting members, reaction points, and deflections under

varying loads.

a. Loads imposed on the structure shall be coordinated with the
Authority and not exceed agreed limits. This requirement shall be
verified, documented, and stamped by a registered Professional
Engineer Supporting calculations shall be provided for record file.

B. Shop Drawings

The contractor to provide detailed drawings that shows the dimensions and
tolerance, specification that may include the material specification, hardness or
electrical rating for each component that is being used. In regards to assemblies
they must provide a top level drawing with BOM and quantities with detailed
material specifications and drawings with dimensional tolerances. The contractor
also to provide as-built CAD models of all elevator components.

The name of the manufacturer and type or style designation shall be listed on the
each page of the equipment shop drawings. Drawings submitted shall include,
but not be limited to, the following.

a. Fully dimensioned layout in plan and elevation, showing the
arrangement of equipment and all pertinent details of each
specified elevator unit, including as appropriate

1.
2.

All equipment located in machine rooms.

Location of circuit breaker, switchboard panel or
disconnect switch, light switch, and feeder extension points
in machine room. These electrical components shall not be
blocked by anything.

Location in hoistway of outlets for connection of traveling
cables for car light, fire detectors, communication, and
control system.

Car, hydraulic cylinder and plunger, supporting beams,
guide rails, buffers, and other components located in the
hoistways.

In Ground Hydraulic Elevators
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5. Maximum guide rail bracket spacing. Guide rail brackets
shall be provided at every horizontal structural member
and shall be of sufficient strength to meet the ASME Code.

Reactions at points of supports.
Weight of principal parts.
Top and bottom clearance and over-travel of car.

© ©® N o

Complete wiring diagram of the elevator system and
subsystems. Complete data regarding electrical
characteristics and connection requirements.

10. Refuge space on top of car and pit.
11. Cab design, dimensions and layout.

12. Color/material schedule and selection chart for cab and
entrance features.

13. Hoistway Ventilation - Thermostatically Controlled,
positive mechanical ventilation system.

14. Hydraulic Jack Details
15. Machine/Pump Room area, pit and hoistway layout.

16. Hydraulic piping layout indicating layout, type, size, and
schedule of piping from machine room to elevator pit(s)
indicating orientation of valve(s), and location of shut-off
valve(s), and shall include calculations of working
pressures.

b. Drawings of the hoistway entrances and doors showing their
method of operation, details of construction, and fastenings to the
structural members of the station structure.

C. Drawings of the car for each design specified, showing dimensions,
details of construction, fastenings to platform, car-lighting,
ventilation, air conditioning (if applicable), communication, and
location of equipment.

d. Cuts or drawings showing details of all signal and operating
devices, identifying graphics, and detailed design with diagram and
schematic of kiosk annunciator panel.

e. Hydraulic drive:
1. Cylinders and plunger.
2. Power unit, including volume, rate of flow, working

pressure, rpm of pump, and horsepower, voltage,
frequency, service factor and rpm of the motor.

Piping, fittings, and couplings.
Valves.

Storage tank.

Muffler.

o 0o ko
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7. Hydraulic Jack Details Drawings
8. Fluid flow diagram showing all valves, operating
devices, and controls.
0. Complete assembly detail of machine/pump,
hydraulic tank mounting, with all load calculations.
f. Elevator controller, including manufacturer's technical data and
catalog cuts, and interface hardware and software requirements.
g. Power door operator.
h. Door interlocks and electrical contacts including test reports

showing that hoistway door interlocks, car door contacts, and car
top emergency contacts meet the requirements of the ASME Code
and certification by the NIST or other approved laboratory.

I. Car ventilation fan.
J- Car Air Conditioning (if applicable)
k. Car lighting.

l. Cabling.

m. Buffer, including stroke and certified maximum striking speed for
car.

n. Communication and intrusion system design details covering

electrical, mechanical, and architectural aspects.

0. Design and architectural details, including light ray unit locations, of
the electrical protective device for car doors.

p. Where the use of adjoining dissimilar metals is required,
descriptions of protective measures to be employed to avoid
corrosive damage.

g. Certification from independent testing laboratory that glazing
gaskets meet the specified requirements.
r. Hall and car fixtures at each landing including the car operating
panel (COP).
S. Interface wiring diagrams with other systems showing

terminal board location and identification.

t. Expected heat dissipation of elevator equipment in machine
room and control areas (i.e. BTU’s/hr.) based on 240 round
cycles per hour.

u. Complete wiring diagram of the elevator system and
subsystems. Complete data regarding electrical
characteristics and connection requirements.

V. Complete assembly detail of machine/pump, hydraulic tank
mounting, with all load calculations.

w. Lubricants, sealers, paints and any other potentially hazardous
substances are subject to review and approval by the Authority.
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The Elevator Contractor shall submit the necessary Material
Safety Data Sheets.

C. Samples
1. Three of each of the following samples shall be submitted for approval:

a. Steel cladding: Baked-enamel finish, six inches square. The
sample shall show the rust-proofed surface of the base metal on
one side and the prime and finish coats (stepped) of enamel on the
other side, although both sides of actual panels are to be enameled

as specified.

b. Sheet metal: Six inches square of thickness and finish specified.

C. Stainless steel cladding: 12 inches square of thickness and finish
specified.

d. Glass: 12 inches square.

e. Floor covering: 12 inches square in the color and finish to be
supplied.

f. Neoprene gasket: Each type.

g. Landing selector button mounted in cover plate with identity

marking alongside button.
h. Signs: One of each type.
i. Ceiling material.
D. Certification:
1. Certificates of inspection and acceptance issued by Jurisdictional Authority.

2. The Acceptance Inspection (Specifications and Code) by the
Elevator and Escalator (ELES) Department shall take place prior
to the Final Acceptance Inspection by the Jurisdictional Authority,
and the elevators and associated equipment shall be free of
defective material, imperfect work and faulty operation.

All defective work identified by ELES representatives shall be
repaired or replaced at no additional cost to the Authority prior to
the Final Acceptance Inspection by the Jurisdictional Authority.

E. Operation & Maintenance Manuals.

Six sets of the approved manuals, elevator installation, operation
instuctions, troubleshooting techniues and related equipment drawings
and software (all publication must be in English) — two copies of which
to be delivered to the WMATA/ELES Engineer representing of the
Authority prior to installation. Each binder shall has the Binder Cover
and Spine Insert which contain the Station Name and Unit ID.

Submit an additional electronic copy on Flash Drive(s)/CD(s). The
Information shall be saved/presented as follows:

a. Graphic images in “.dwg” AutoCad and
“pdf” formats. All revisions shall be made by
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using computer software. Hand written changes
are not acceptable.

b. Text in Microsoft Word .doc, “.pdf” or
approved equal format.

The manuals shall include the following:

1.

Complete operation and maintance Instructions of the elevator equipment
included complete illustrated, exploded views of all assemblies and a
complete illustrated, exploded view for identification all system parts.

Complete nomenclature of replaceable parts, part numbers, current cost,
and warehouse location. If product source is another vendor, Contractor
shall include name and address of other vendor.

Furnish a summation, in tabular form, of all parts incorporated in the
elevators supplied under the Contract. Include but not be limited to the

following:

a. Nomenclature of part.

b. Contractor's part number.

C. Nomenclature of next higher assembly in which used.

d. Manufacturer and part number.

e. Model number of elevator on which used.

f. Total quantity.

g. Current unit price to the Authority.

h. Serial numbers of all serialized assemblies, subassemblies,

motors, and other major components supplied and installed.

Control and schematic electrical wiring diagrams of controller including
wiring of safety devices.

a.

Wiring Diagrams shall be full size (11x17), ladder type, complete
"as-built" wiring and single line diagrams showing the electrical
connections, functions and sequence of operation of apparatus
connected with each elevator, using standard symbols or
proprietary symbols defined on the diagram, both in the machine
room and in the hoistway, shall be furnished in duplicate for each
elevator.

Wiring diagrams shall incorporate the wiring identification labeling
to identify the controller and field wiring used for each circuit.
Wiring diagrams shall have sheets numbered with an indication of
the total number of sheets in the diagram set. Each page should
include unit number where the diagram belongs to.

After approval, a copy of each print (11x17) shall be laminated
and mounted with non-metallic holder in each elevator machine
room. A reproducible .003 mil Mylar set of wiring diagrams for
each elevator shall be delivered to ELES Engineering Office.

Coded diagrams are not acceptable.
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10.
11.

12.

13.

o
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Complete detailed drawings and wiring diagram of elevator system.

Lubricants, sealers, paints and any other potentially hazardous
substances are subject to review and approval by the Authority.

a. Provide MSDS for all the lubricants/chemicals.
b. Provide manufacturer part number.
C. Provide name of the manufacturer.

Detailed lubrication and cleaning schedule.

Procedures for adjusting all elevator components.

Complete set of contract software including operating control software.
Detailed, record and as-built layout drawings.

The entire manual, all software upgrades and service tools for elevators
shall be provided in an electronic format on Flash Drive/CD-ROM that is
acceptable to the WMATA Engineering and Maintenance Department.

All hard copy publications shall be in loose-leaf form, on 30-pound paper
and with punch holes reinforced with plastic, cloth or metallic material.

The O&M manual shall only contain information related to equipment
installed under this contract. Generic information that does not
pertain to the equipment installed shall not be included. Scanned
documents are not allowed. The fonts should be standard format.

All covers shall be resistant to oil, moisture, and wear commensurate
with their intended use. Diagrams and illustrations shall not be loose
or in pockets. All printed material shall be capable of being
reproduced on dry copying machines.

Each elevator shall be treated as a whole and not as a grouping of
disassociated parts. The material in the Wiring Diagram Manual shall be
organized and indexed by the elevator classifications included in this
Specification. All manual sections shall be sub-divided, to the extent
required by the subject matter, and shall include, but not necessarily
limited to the following topics:

General system or sub-system description and operation.
Sequence of operation.

Replacement and step by step adjustment procedure for all
components and systems.

Block diagrams.
Functional schematics.
Functional as-built wiring diagram.

Lubrication and cleaning, including frequency, methods, and trade
identifications of recommended materials.

Component location and description.
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i

Inspection and maintenance standards including wear limits,
settings, and tolerances.

Installation and removal sequence.

K. Test and evaluation procedures.
l. Spare parts lists and special tools.
14. The contractor shall provide all information: manuals, drawings, design changes,

modifications, techniques, procedures and any other documents related to
maintenance, safety, operations which relate to any part, component, system,
subsystem or material and applicable to the elevator equipment. All operating,
programming, control software and licensing keys (if applicable) to the PLC
control system for the installation.

15. All of the above referenced shall be provided as it pertains to the original
installation and for a period of ten (10) years after final acceptance of the
elevator. During a ten (10) years period, In case of any items are obsolete or no
longer available from the manufacturer the Elevator Contractor shall provide the
alternative products.

1.04 SYSTEM DESCRIPTION AND PERFORMANCE REQUIREMENTS

A. Design Requirements:

1. General:

a.

Elevators furnished under this Contract shall be of the heavy duty
automatic, hydraulic-type with direct-acting plunger.

All parts shall be built to standard dimensions, tolerances, and
clearances so that similar machines and devices supplied under
contract are completely interchangeable. Elevators shall be
designed with provision for thermal expansion and contraction of
complete elevator assemblies and for any movement of the facility.

Fasteners: Fasteners shall be compatible with materials being
fastened. Fasteners shall be furnished with self-locking nuts or
retaining rings (spring washers, toothed disks). Fasteners shall be
equal to or of greater corrosion resistance than the most corrosion
resistant metals being fastened. The mechanical fastening used
throughout the equipment on parts subject to wear and requiring
replacement shall be key and seat, nut, screw, or other removable
and replaceable type not requiring physical deformation or field
positioning. The use of rivets or similar devices will not be
acceptable as mechanical fastenings for such parts.

Doors of elevators shall be of the horizontal sliding type, single
speed, center-opening. The doors shall be arranged for low-speed
electric power operation.

2. Capacity, Speed, Travel, Platform Size
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All parts of the elevator equipment shall be of such design, size,
and material as to satisfactorily function under all conditions of
loading and operation within its rated load and speed, all with a
proper factor of safety, maximum mechanical and electrical
efficiency, and a minimum wear on parts.

Hydraulic elevators shall have sufficient capacity to lift the rated
load at 150 feet per minute, with a tolerance of plus or minus 8.0
percent.

The rated load shall be exclusive of the weight of the complete car
and shall be determined in accordance with ASME Code
requirements for passenger-elevators required to carry freight,
Class C3 (ASME A17.1 Section 2.16) or 4500 Ibs, whichever is
greater.

The travel, location, terminal floors, number of stops and openings,
and the overall car platform size shall be as shown on the Contract
Drawings.

The anticipated freight load (cart) will be approximately 4 feet-1
inch by 2 feet in plan, supported on four 8-inch wheels with 2-inch
wide treads spaced approximately 2 feet-4 inches center-to-center
longitudinally and one foot five inches center-to-center
transversely. The loaded cart will weigh approximately 1,260
pounds.

The entrance of the cart into the elevator car will produce
eccentric forces which, acting through the guide rails, will result in
additional deflections and deformation on the hoistway. These
deflections and deformations shall not exceed 1/16 inch and shall
not be permanent.

g. The top enclosure shall be reinforced to support two men and
capable of sustaining, without damage or permanent deformation,
a load of 300 hundred pounds on any area one feet square and
100 pounds applied at any point. An emergency exit shall be
installed in the car top in conformance with the Code.
h. In-ground (Holed) hydraulic elevator travel shall not exceed 36
feet.
B. Performance Requirements
1. The elevators shall be designed for continuous operation seven days per
week, 24 hours per day.
2. Elevators shall be designed to be capable of operating with full specified

performance capability while exposed to the climatic and environmental
conditions described in the following paragraphs. In addition, during
installation and until the beginning of scheduled maintenance service, the
elevators will be subject to more extreme environmental conditions. The
elevator shall be furnished the amount of protection necessary to prevent
any damage to or deterioration of the elevators during this period.
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a. Elevators shall be designed to operate in dry bulb temperature
range of -10°F to 140°F and operate while exposed to the natural
elements of weather, including sunlight, rain, snow, slush, salt; all
condition of relative humidity, de-icing chemicals, debris, airborne
dust, and corrosive elements.

b. The elevators shall have a special winter operation. The elevators
shall be designed to operate in the event the outside temperature
falls below a pre-established minimum value. The elevator
contractor shall furnish and install the necessary timers and
thermostat to accommodate the desired function

3. Sound Level: No elevator car or elevator power unit shall generate noise
in excess of NC45 sound level. Measurement of noise shall be made at a
point 3 feet from the hoistway, machine room entrances, and ventilation
openings, either free running or under load. For multiple elevator
installation, the noise measurements shall be made with only one (1)
elevator unit in operation, but with the entire installation complete and in
operating condition. An ambient level not to exceed forty-nine (49)
decibels shall be maintained prior to units being turned on.

4, Hoistway Movement:

Elevators shall be designed to sustain the load and operate with the
following lateral movements of the hoistway structures:

a. In any individual glazed area: 1/4 inch.
b. In total height of hoistway structure:
1. Aerial and surface structures: 5/8 inch
2. Underground structures: %2 inch
5. The elevator assembly shall be designed in a manner to avoid corrosion

and galvanic action due to physical contact between dissimilar metals or
due to other causes.

6. Reliability:

1. Each elevator shall be capable of operating at full load
under any of the normal modes of operation at a level of
availability of not less than 98 percent over a period of
365 days.

2. Availability (A) is defined as the portion of normal
operational time during which the equipment is available
for use. Or
B MTBF

MTBF + MTTR
Where:
MTBF = Mean time between failure in days

In Ground Hydraulic Elevators 13 14200



Washington Metropolitan Area Transit Authority Rev. 08-2014

= Operating time, t (in days) /Number of failures in

time t
MTTR = The average time in days required to restore an
elevator to operation after a report of a failure.
B. Seismic Loads
1. In accordance with VA-USBC 2003, all structures shall be designed to

resist the effects of earthquake motions.

2. The elevator shall be designed to comply with the seismic zone 2
requirements of ASME A17.1.

C. Make provision for and provide a closed circuit television camera (CCTV), in the
elevator car(s) with the ability to monitor the CCTV from the Kiosk annuniciator
panel. Submit drawings for approval before fabrication.

a. Provide electrical connections, through shielded traveling cables,
between camera and the communications terminal block in
machine room or pit.

D. Painting: The pit, pit walls and machine room floor shall be painted. All
machine room equipment shall be given two coats of approved machinery
paint. All new iron work shall be given one coat of rust- inhibiting paint.

E. Workmanship:

1. Joints shall be welded their full length and dressed smooth and flush on
exposed surfaces. Spot welding shall be sued where practicable in
preference to screw or rivet fasteners.

2. Sheet metal materials shall be accurately rolled and leveled, and have
smooth finish and uniform color. Joints shall be formed to a tight fit, with
abutting edges flush, and shall be securely welded or riveted together in
such a manner as to give strength equivalent to the solid sheet. Riveted
construction shall have heavy reinforcement on the back, and no rivets
shall show on exposed surfaces, Welds shall be solid and dressed
flush, and holes for screws or bolts shall be drilled and countersunk.

3. Wrought work shall have joints milled to a tight even fit and, where
possible, shall be made without screws. Square turns and comers shall
be sharp, Curves and loops shall be true and without visible joints.
Abutting members shall be welded, riveted or both. Similar bars shall be
halved at intersections and wide bars shall be punched for the small
bars to pass through.

4, The finished work shall be strong, rigid and neat, painted in
appearance. Plane surfaces shall be smooth and free from warp or
buckle. Molded members shall be clean cut, straight, and true. Miters
shall be well formed and in true alignment. Fastenings shall be
concealed from face side of the material.

G. Corrosion Protection: The contractor shall design the elevator assembly in such a
manner to avoid corrosion and galvanic action due to physical contact between
dissimilar metals or due to other causes.

1.05 PROJECT SITE CONDITIONS
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A.

The project site premises shall be visited by the Contractor to thoroughly
familiarize with all details of work and working conditions. All dimensions shall
be verified in the field and by comparison with the station structural and finish
(information) drawings and the Authority shall be informed of any discrepancy
before ordering equipment or performing work. Coordination and proper relation
of this work to the structure and to the work of all trades shall be performed.

The elevator installer shall install all elevator wiring in the embedded conduit
provided by other trades including that to the kiosk. Other trades will bring wiring
for their services to either the elevator machine room or the elevator pit,
terminated on a terminal block. The elevator installer shall extend wires from the
terminal blocks to the appropriate location or device within the elevator enclosure
or hoistway. Some of these circuits shall require shielded wires or separate
isolated circuits.

1.06 WARRANTY

Warranty: Two (2) year warranty of construction shall start at Final Contract completion.

A.

The OEM shall warrant in writing that all equipment manufactured and installed
under this specification, for a period of twenty four (24) months from the date of
Final Acceptance by the Authority, be free of defects in design, materials, and
workmanship, under normal use and service. Defective work shall be repaired or
replaced at no additional cost to the Owner.

The warranty shall include materials and labor necessary to correct defects.

The warranty does not begin until all of the following requirements have been
met.

1. The Operations and Maintenance Manuals are accepted by
WMATA.
2. The required training has been completed to the satisfaction of
WMATA.
All field tests have been successfully completed.
The acceptance testing has been successfully completed.
The elevators are in service for passenger/public use.
The State and local jurisdictions have inspected the elevators and issued
the respective certificates of Operation.
All spare parts have been delivered and received by WMATA.
Any discrepancy identified by the ELES representative shall be repaired
or replaced by the Contractor at no additional cost to the Authority.

o0k w
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1.07 OPERATION AND MAINTENANCE TRAINING

A.

Training: The Contractor shall develop and provide operation, troubleshooting
and maintenance training in accordance with the General Requirements

The following training requirements shall be met:

1. Three days of classroom plus two days hands on training on the field
shall be provided for 10 students per class. Six training session for a total
of 60 students is required.

2. Time and place of training will be determined by the Authority, but
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must be completed no later than 30 days prior to the Final Completion.

3. Training shall be organized to make optimum use of the required
maintenance and operation manuals including training for replacement
of all parts contained in the Parts Inventory list.

4, At the completion of the first training session, a narrated and properly
edited training video shall be submitted for the authority on DVD or
flash drive. The video shall be taken by the professional camera
operator with quality image and sound track and will be used for the
future trainings. The video shall cover operation of the elevator,
function of the devices, maintenance, adjustment procedures and
troubleshooting. The following items shall be included as minimum
requirements:

1) Step by step adjustment procedure on the followings:
1.1 Door operators, DCL, DOL, full door opening, and so on...
1.2 Valve adjustment
1.3 Car Leveling and adjustment of leveling sensors and vans
1.4 Door: door interlock, proper pressure, restrictors ...
1.5 Pump motor: belt tension and alignment

2) General overview of major items:

2.1 Packing:

2.2 Piston:

2.3 shut of valve

2.4 Controller:

2.5 Controller display:
2.6 Hydraulic pump
2.7 Hydraulic tank
2.8 Door sills

2.9 Guide rails

3) Daily operation and sequence of operation

4) Replacement and Installation of components:
4.1 hydraulic packing
4.2 door photo eye
4.3 Hydraulic valve
4.4 Door clutch
4.5 Door pickup rollers

5) Proper guide roller adjustment

6) Verification of safety circuit

7) Maintenance procedure and Frequency of maintenance

8) Proper access of pit and top of car for inspection

9) Proper test of fire service operation

10) Proper lubrication of components

11) Troubleshooting techniques

12) How to use proper communication device, machine room, car top, and
kiosk
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B.

Provide one additional copy of all required submittals to the ELES
Engineer for Authority use.

Provide two copies in DVD format of training materials along with
visuals and handouts to the Engineer for the Authority use.

a. Video shall be narrative.

b. Video shall be separated by major components Sections

C. Equipment Identification shall be as a part of the section
title.

Separate training manual shall be submitted for approval prior the
scheduling of the training. The O&M manual shall not be used as a
training manual.

Scope of Work

1.

All training, as described below, shall take place prior to Final Acceptance
of equipment or materials by the Authority. Operations and maintenance
training may take place as a combined class by agreement of the Office
of Elevators and Escalators (ELES). The minimum number of ELES
employees to be trained will be no fewer than 60 total with a maximum of
10 per class. Those persons will be identified by WMATA. The contractor
shall video tape all training sessions and provide WMATA/ELES with
edited copy of the recording as stated above.

Operations training shall be tailored specifically to the furnished and
installed equipment, and designed to teach the day-to-day operation of all
equipment. The training shall be sufficient to bring personnel to a level of
operating proficiency such that routine vendor support is not needed.

Maintenance Training shall be tailored specifically to the furnished and
installed equipment, and designed to develop the knowledge and skills
required to maintain all item(s) delivered.

Maintenance training shall be subdivided into two major levels as follows:

a. System Level Maintenance Training, covering:
1. Theory of operation of the system and its major
components.

System configuration.

3. Preventative maintenance, consisting of written
procedures and schedules for the periodic maintenance
of all equipment.

4, Written and validated inspection procedures and a
system-level trouble-shooting guide (to the lowest field-
replaceable unit).

b. Shop Level Maintenance Training, covering
1. Detailed theory of operation to module, board, and/or
device level.
2. Component level troubleshooting and component

replacement and adjustment.

3. Testing and alignment procedures of repaired units.
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C. Deliverables

1. The following course materials shall be delivered by the Contractor,
according to the following specifications:

a. An Instructor's Guide containing all the information and direction
necessary for the instructor to make an effective presentation. It
shall include adequate guidelines to conduct a comprehensive
training program. Individual lessons within the course shall be
organized as separable blocks (or modules) which may be taught
as a unit. The Instructor's Guide shall contain, as a minimum:

1. Discussion of student prerequisites (if any).

2 Program overview.

3. A statement of overall program goals.

4 Lesson plans (a session-by-session outline containing
the following):

a. Student learning objectives, stated in measurable
term
b. Overview of each lesson.
b. A Student Manual including all materials for the student to interact
in the learning situation. It shall contain, as a minimum:

1. Program overview and introduction.

2. Statement of overall program goals.

3. Learning objectives, stated in measurable terms that
specifically describe desired behaviors or knowledge to
be gained.

4, A fully developed prose treatment (not outline format) of

content presentation, developed in the same modular
format as the Instructor's Guide.

5. lllustrations, charts, photos and other graphics of actual
system components as needed to enhance content
presentation.

6. The training manuals shall be prepared and submitted

for approval to WMATA/ELES prior to training. The
training manuals shall include procedures for
adjustment and replacement of all electrical and
mechanical components, and a troubleshooting guide.

C. Audio-visual Aids consisting of a narrated video of not less than 90
minutes duration to include, but not limited to, the following:

1. General overview of major features.
2. Daily operations.

3. Maintenance  procedures such as lubrication,
adjustments, critical measurements, etc.
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Frequency of maintenance procedures.
Parts replacement such as safety devices, lighting, etc.

Verification of safety circuits, methods of accessing and
preserving computerized functional data if required.

7. Step by step adjustment procedures and installation of
components.

8. Handouts, transparencies and/or slides as necessary to
ensure clear and comprehensive presentations.

9. The training video shall be taken from actual equipment
installed under this contract by the professional camera
operator

D. Supplemental Materials consisting of a functional mock-up or a functional

representation is required of any equipment that requires theoretical discussion.
This may be in the form of an animated schematic, a model of the equipment,
an actual device, an interactive video training device, or an Authority approved
substitute. All mock-ups shall become the property of the Authority for eventual
turn over to WMATAJ/ELES.

E. The final copies shall be delivered to the Authority as follows:

1.

One complete set of training materials that is completely camera-ready.
Camera-ready copy is defined as typewritten or typeset originals or high-
guality copies such that further copies can be made from them with no
noticeable decrease in copy quality.

Five copies of all student and instructor materials, to be used for archival
purposes, in the WMATA ELES Technical Library.

A set of complete student materials including training manuals for each
participant enrolled in training classes. The O&M manual, training
manuals and special tools shall be approved by the Engineer and
delivered to the Authority for eventual turn over to WMATA ELES.

The contractor shall video record all training sessions and provide
WMATA/ELES with edited DVD copy of the recording to be used as
training guide for other WMATA ELES employees.

F. The following specifications shall be met in instructional delivery:

1.

Instructor Qualifications. A description of instructor qualifications, a
resume, curriculum vitae, or other description of instruction qualifications
must be submitted at least 60 days prior to the presentation of training.
The description shall document a thorough knowledge of the equipment
being taught, an understanding of the adult learning process, and
demonstrated experience in vocational instructional. The ELES
Engineering Office will review and approve the Instructor candidacy.

Course length - The length of the course shall be 5 working days with 3
days in the classroom and 2 days hands-on training.
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Student qualifications - For the purposes of course development and
presentation, vendors shall assume all WMATA students are high school
graduates (or equivalent), and that maintenance personnel will possess
the ability to use basic hand tools and electronic test equipment.

Testing. Instructors must give written and/or practical tests as a
measuring device to determine knowledge transference. Tests shall use a
multiple-choice or short answer format, and have been validated in a pilot
course or by some other means agreed to by the Authority and
Contractor. Whenever possible, a practical hands-on test shall be
developed to demonstrate the transference of operational/ mechanical
skills.

1.08 SPARE PARTS AND SERVICE FACILITY

A.

Spare Parts

At the expiration of the warranty requirements of the General Provisions, the
Contractor is responsible to provide a source for spare parts and service facility
in the United States which can be obtained for an additional five years. If product
source is another vendor, Contractor shall include name and address of other
vendor.

1.

The Contractor shall propose and provide a spare parts inventory to be
approved by the Engineer and provided to the Authority not less than 90
days prior to scheduled completion, equal in value to seven percent of the
cost of each elevator.

This provision requires the furnishing of a Recommended Spare Parts
and Special Tools List based on manufacturer's recommendations,
defines criteria to be used by the Contractor in developing spare parts
recommendations; defines the manner of identifying spare parts on the
list and the labeling and identification of spare parts upon delivery; and
the timing of delivery of spare parts.

Elevator parts list, grouped by system and subsystem for stocking
identification and the list shall contain the following information for each
item listed:

Component name and Part number(s)

Manufacturer's name

Model number(s)

A blank column for WMATA's part number

Manufacturer's recommended quantity (see Section 1.08A.4 below)

-~ 0o o0 T ®

Anticipated annual usage

Unit price

2 @

Special storage and handling requirements

The manufacturer's recommended quantities shall be based upon the
following reliability, usage and lead time considerations:
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10.

11.

12.

13.

14,

a. Wear: Components which may be expected to require replacement

under normal maintenance schedule and operations, such as
mechanical parts subject to continuous operation within projected
mean time between failure levels.

b. Consumables or Expendables: Components which are consumed,

used up, destroyed, or upon failure, are otherwise made usable for
their intended purpose and are economically unrecoverable except
for inherent scrap value.

C. Recoverable or Repairable: Components which, upon failure, are

capable of being repaired or remanufactured to a serviceable,
operational condition and maintained available for use within their
initial intended purpose.

d. Long Lead: Components that are not available from commercial

distributors or within 48 hours from the manufacturers such as
specifically made or selected components.

Cross referencing: Where replacement components are common to more
than one system or subsystem, include a cross reference and indexing
system in the replacement components list:

Non-Unique parts: In all components lists, items that are not unique to the
system and have been manufactured by others shall be identified by the
manufacturer's name and part number.

WMATA will provide the Elevator Contractor with shipping instructions,
with WMATA part numbers for each item the Elevator Contractor is
required to furnish.

The parts shall be shipped to the locations as directed by the Authority.
Shipping documents shall identify the Contract number, manufacturer's
part number, quantity, unit price and WMATA part number.

Spare parts shall be properly packaged or crated so as to prevent
damage during shipment and long-term storage. An individual packing
slip shall be included inside the package or crate.

Spare parts shall be the same in all respects as their counterparts
furnished as a part of the assembled equipment to be delivered.

Parts furnished in accordance with this provision are WMATA spares,
separate and distinct from any Contractor obligation to replace parts,
components or assemblies under any warranty provision.

Parts lists contained in Operations and Maintenance Manuals provided
under the Contract shall include assigned WMATA part numbers.

A Manufacturer's Recommended Spare Parts List shall be provided.
Parts to be provided shall be based on the criteria described herein and
require Authority approval and shall be provided prior to Final
Acceptance.

Any Special Tool(s) used including, but not limited to, troubleshooting,
maintaining the elevator, software and/or hardware shall be provided as
part of the spare parts to the Authority. Any tools provided shall be the
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same as those issued to the Adjuster and equivalent members of the
subcontractor’s staff.

B. The finished elevator installations shall be completely barricaded and enclosed
to preclude their use without permission of the Contractor until Final Acceptance
and release by the Contractor for general use. The enclosure shall be fabricated
to allow easy access for maintenance, testing and adjustment.

C. The Contractor shall be responsible for the security of the contents of each
machine room. The Contractor shall control access to that room, and ensure
that it shall remain secure at all times until the completion of the Contractor’s
interim maintenance obligation.

1.09 SPECIAL TOOLS

A. A complete set of special tools and instruments necessary for
troubleshooting, maintenance, repair and making all adjustments on
every part of the elevator installation, including software and hardware
shall be furnished for each elevator and delivered to the Engineer as part
of the spare parts inventory. Tools that are designed specifically for tasks
associated with elevator inspection, maintenance and repair or that are
required for these tasks, and are not readily available through normal
purchasing channels are defined as special tools.

B. Any “Special Tool/ equipment” that is required to troubleshoot, maintain,
adjust, and test the system; the tool/equipment shall remain operational
for the life of the equipment.

a. Provide all special tools and equipment necessary for making all
system adjustments to the signal and speed controller and door
equipment. A programming unit, approved by equipment
manufacturer (OEM) such as a new laptop with 4GB memory, 15-
inch display and DVD drive, with all software packages required to
setup and program all equipment in the elevator system shall be
provided, one per station or location. Software shall be provided
for the display unit, DeviceNet, hoist motor drive, if applicable,
and any other programmable devices, as well as for the controller
PLC. Any hardware or software required for configuring,
programming and or communicating to controller or any parts of
the elevator shall be submitted to ELES engineering. Using the
provided laptop, the contractor shall demonstrate loading,
downloading (programming) any and all software that is required
for the elevator for all operating needs. This includes display, PLC
and any I/O controls. All special tools shall be new and to be

provide with casing. No special tools with decaying circuits or clocks

are permitted.

C. Keys: Provide ten (10) sets of keys per elevator to operate all keyed
switches and locks prior to completion of the first unit.

1.10 AUTHORITY COORDINATION:

The elevators shall not be in service for passenger/public use until all of the
following requirements have been met.

In Ground Hydraulic Elevators 22 14200



Washington Metropolitan Area Transit Authority Rev. 08-2014

1. The Operations and Maintenance Manuals have been approved
and received by WMATA.
2. The Training and Student Manuals as well as video record of all

training sessions have been approved and received by WMATA

3. The required training has been completed in accordance with
this specification.

All field tests have been successfully completed.
The acceptance testing has been successfully completed.

All spare parts have been delivered and received by WMATA.

N oo o &

All Special Tools/Equipment and Software have been delivered
and received by WMATA.

8. All discrepancies identified by the WMATA'’s CEl (Certified
Elevator Inspector) representative shall be completed.

PART 2 — PRODUCTS

2.01

2.02

MANUFACTURERS

The major elevator components shall be the products of one of the three
manufacturers of established reputation, except they may be the products,
either wholly or in part, of another manufacturer of established reputation
provided such items are capably engineered and produced under coordinated
specifications to ensure a high grade, safe, and smooth operating system. Also,
the major components to be furnished for this project shall be of a make or
makes that have performed satisfactorily together under conditions of normal
use for not less than one year in at least two other elevator installations of equal
or greater capacity and speed.

MATERIALS
A. Stainless Steel
1. Shapes and Bars:

a. ASTM A276, Type 304 or 301 for non-exposed components, and
Type 316, all finish panels and exposed components.

2. Plate, Sheet, and Strip
a. Over 1/8 inch, ASTM A264 with ASTM A240, Type 316 on ASTM
A36 base;

b. Under 1/8 inch, ASTM Al167, Type 304, Type 316, for all finish
panels and exposed components.

3. Stainless steel finish shall be NAAMM NO.4 with vertical grain.
4, Stainless steel screws, bolts and nuts shall be used for fastening and
shall be AISI Alloy 303.
B. Steel Sheet and Steel Fabrications
1. Steel sheet for top enclosure shall be minimum 12-gauge.
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Steel sheet for hoistway door frame shall be minimum 12-gauge.
Steel sheet for corrugated floor decking shall be minimum 10-gauge.
Steel sheet for subfloor shall be minimum 3/8-inch thick.

Galvanized steel material shall comply with ASTM A123, ASTM A153,
and ASTM A653 (G90 Coating) as applicable. All steel sheet and steel
fabrications, except lubricated machinery parts, which are not shown or
specified to have other applied finishes, shall be galvanized.

C. Steel Finishes

1.

Where visible to the public, steel surfaces shall have a baked enamel
finish unless otherwise shown.

a. Color shall meet the requirements as shown in the finish schedule
on the contract drawings.

b. Baked enamel finish shall consist of a thorough hot chemical
cleaning process, a six-step zinc-phosphate process, two prime
coats, and one finish coat of sprayed acrylic enamel (1.25 mils
thickness minimum), baked at 350°F for a minimum of 30 minutes.

Fasteners

Fasteners securing removable sheet metal materials shall be operable
with the aid of simple tools and concealed wherever possible. When the
framework to which the metal is fastened is less than 1/4-inch thick, steel
backup plates 1/4-inch thick shall be added with tapped holes and
clearance holes where necessary. Exposed fasteners shall match the
color and finish of the material being fastened, and shall be tamperproof
flat-head machine screws of a captive screw fastener design.

a. Fasteners shall be compatible with materials being fastened.

b. Fasteners shall be furnished with self-locking nuts or retaining
rings (spring washers, toothed disks).

b. Fasteners shall be equal to or of greater corrosion resistance
than the most corrosion resistant metals being fastened.
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2.03 EQUIPMENT AND COMPONENTS

A. The hydraulic elevator drive shall be of the oil-electric type with direct-acting
plunger, power unit, oil storage tank, and control equipment. The power unit,
storage tank, and associated control equipment shall be mounted in the
machine room.

1.

2.

Cylinder and Plunger:

a.

The cylinder and plunger unit shall be designed and constructed in
accordance with the applicable requirements of the ASME Code
and other applicable codes. It shall be of sufficient size to lift the
gross load to the height specified and shall be factory-tested at a
pressure of 400 psi. Gray cast iron or other brittle materials shall
not be used in the construction of the cylinder and plunger unit. The
cylinder shall be coated on the outside to prevent rust and
corrosion. The bottom of the cylinder shall be closed and the top
provided with an internal guide bearing and a cylinder head. The
cylinder head shall be equipped with an adjustable packing gland
designed to effectively prevent leakage of oil. A scavenger pump
shall be provided to return oil to the system. It shall be located so
as not to obstruct the path between the pit entrance and the
cylinder.

The packing gland shall be constructed to permit easy repacking.

The cylinder shall be provided with a means to release air or other
gas and shall have a drip ring below the packing gland to collect all
oil leakage.

The cylinder shall be secured to a support, provided by the
Contractor, which will transfer and distribute the load to the floor of
the hoistway pit.

Plunger of built-up construction shall be secured to the car platform
by means of a suitable platen.

Plunger shall be designed to prevent its leaving the cylinder.

The cylinder shall be isolated from soil, ground water, pit channel,
building structure and other sources of possible corrosive or
galvanic damage by being installed in a PVC casing with the area
between the cylinder and the casing left empty and free of water
and oil.

The cylinder shall be coated with corrosion-rust resistant primer
and painted with a dark gray industrial epoxy or other approved
paint.

The top of the cylinder shall be jointed to the PVC liner by a
victaulic coupling forming a sealed unit.

Well Hole and Casing

a.

Well Hole and Well Hole Casing

In Ground Hydraulic Elevators

25 14200



Washington Metropolitan Area Transit Authority Rev. 08-2014

The well hole shall be plumb enough to provide a plumb
installation of the PVC inner casing and pressure
cylinder.

The well hole outer casing shall be installed to retain the
well hole for installation of the PVC casing and pressure
cylinder.

The well hole casing shall be 3/8” thick welded steel
pipe.

b. PVC Casing:

1.

The PVC casing inside the well casing shall be ¥-inch
thick minimum, water tight and free of any liquid or
debris after being installed plumb in the well hole.

Exterior surface of casing shall be cleaned prior to
application of solvent welding material to ensure
watertight connections.

The PVC casing shall be capped with PVC to prevent
liquid and debris from getting in the area between the
PVC casing and the cylinder.

The PVC casing shall be capped at the bottom.

Provide top of PVC with a PVC pipe coupling
connecting with cylinder victaulic coupling.

A PVC pipe shall be installed in the PVC casing to allow
installing hydraulic piping to the cylinder. The PVC
casing shall be secured at its base relative to the outer
casing. Gaps between the PVC and outer casing may
be filled using clean, dry backfill or other approved
material.

An electronic monitoring device shall be installed to
detect the presence of oil or water in the PVC casing. A
“Liquid in Casing” alarm signal shall be provided to the
elevator controller for display on the fault display and
transmitting to the remote monitoring system.

An evacuation tube with an evacuation port shall be
provided between the PVC liner and the cylinder.

3. Cathodic Protection

a. The cathodic protection shall be provided for cylinders and piping
and shall be provided by dielectrically isolating the cylinder and
piston from the car platen, pit support structure, and pressure

piping.

b. Gaskets and pads for dielectric insulation shall be neoprene or
approved alternative. Insulating sleeves, washers, and oil line
coupling shall be provided where specified or shown.
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4. Power Unit

a.

The power unit shall consist of a screw-type or gear-type oil pump
driven by an electric induction motor with oil control valves,
combined in a self-contained unit fabricated of structural steel.
Power unit drive motor is specified under Electrical Work (See
Section. Submersible units will not be accepted.

The oil pump shall be especially designed and manufactured for
hydraulic elevator service. It shall be designed for a steady
discharge with minimum pulsation to give smooth and quiet
operation. The pump shall be of proper size and shall deliver oll
into the cylinder in sufficient quantity and pressure to lift the
elevator car with specified load at specified speed. During
downward trip of elevator, the oil shall be returned to the tank by
gravity.

Geared pumps, when used, shall be provided with accurately cut
herringbone or helical gears. The gears shall operate under flooded
suction in an accurately machined case with close clearances to
assure maximum efficiency. An effective strainer shall be provided
in the suction line to the pump. The power unit shall be equipped
with a vibration isolation device suitable for use with and approved
by the power unit manufacturer. The vibration isolation shall
effectively prevent the transmission of power unit vibration to the
machine room structure.

5. Piping, Fittings, and Couplings

a.

Piping, fittings, and couplings shall be furnished and installed
between the storage tank, pump, muffler, valves, and cylinder
complete with necessary supports.

All connections between the discharge side of the pump, check
valve, muffler, cylinder, and lowering valves shall be of rigid steel
with screw, flanged, welded, or approved mechanical couplings.

Pipe supports shall be provided within 12-inches of every change
of direction in piping.

1. Supports shall not be more than 10-feet apart.

2. Secure vertical runs properly with iron clamps at
sufficiently close intervals to carry weight of pipe and
contents and provide supports under pipe to floor.

3. Furnish and install all piping from remote machine room
to hoist way, including necessary supports and/or
hangers.

Size of pipe and couplings between cylinder and pumping unit shall
be such that fluid pressure loss is limited to 10 pounds.

Mechanical couplings, when used, shall be of a self-centering type
that provide for some degree of deflection, contraction, and
expansion.
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1. Couplings that provide for partial or full separation of the
two sections of piping being connected are acceptable,
provided all other specified requirements are met.

2. Couplings shall be rated for a pressure at least three
times the working pressure of the elevator and shall be
so designed that failure of the flexible sealing element
or gasket shall not permit the separation of the parts

connected.

3. Flexible sealing elements or gaskets shall be of a type
and material suitable for use with the hydraulic fluid
furnished.

Where piping, fittings, and couplings supplied by the Contractor are
contained within sleeves, conduit, trenches, troughs, or other
passage means provided by others to allow for the connection of
the power unit with the cylinder and plunger, the Contractor shall
provide appropriate devices which shall effectively prevent the
transmission of vibration to the surrounding structure.

The Contractor shall install all piping, fittings, and couplings used to
connect the power drive to the cylinder and plunger in such a way
that these may be removed and replaced at a future date. When
Victaulic is used, there shall be access for inspection and
maintenance. Destruction of portions of these items in the process
of removal is acceptable but efforts shall be made in the designs to
minimize the necessity to destroy items.

6. Valves

a.

Valves shall be of the unitized manifold type with no more than four
solenoids and arranged so that all adjustments are individually
adjustable without the need for sequential readjustment. Valve
shall be designed to ensure that oil flow will be controlled in a
positive and gradual manner, thereby ensuring smooth starts,
operation, and stops of the elevator car.

Valves shall be designed for quiet operation and shall be mounted
above the storage tank in a manner that allows leakage to drain
back to the tank.

A safety check valve shall be provided which will function to hold
the elevator car with rated load at any point when the pump stops
or the maintained pressure drops below the minimum operating
pressure required holding the car in place.
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A manually operated lowering valve shall be provided, which shall
permit the manual lowering of the elevator car in the event of power
failure. The location of the lowering valve and access to it shall be
described in white stenciled lettering on the front panel of the pump
unit. The lowering valve operating means shall be easily and
readily accessible and unobstructed by the valve wiring, conduits or
other equipment. A tank shut-off valve shall be provided to permit
isolating the oil in the tank during maintenance operations. The
location and orientation of the valve shall allow for safe operation of
the handle throughout its range of travel.

All additional pump relief valves and other auxiliary valves required
by the ASME Code or necessary to provide smooth, safe and
satisfactory operation of the elevator shall be furnished and
installed.

Any relief valves having exposed pressure adjustment shall have
their adjustment sealed after being set to the correct pressure.

Manual shut-off valves shall be provided in the hydraulic oil line in
the elevator pit and in the elevator machine room. In any portion of
its travel, the machine room shutoff valve handle shall not intrude in
the walk space or work space or obstruct access to other
equipment.

7. Storage Tank

a.

The storage tank shall be constructed of steel and shall be
provided with a steel cover, protected vent opening, overflow
connection and a valve drain connection. Tank shall act as a
storage tank only. Suitable gauge glasses shall be provided if the
top of the tank is over 4 feet above the floor. An initial supply of oll
sufficient for proper operation of the elevator shall be provided. The
tank shall have a capacity equal to the volume of oil required to lift
the elevator to the top terminal plus a reserve of not less than 10
gallons.

The oil storage tank cover shall be arranged for easy unobstructed
access. Clearance of 24 inches vertical and 18 inches horizontal
from tank cover shall be maintained for ease of service.

The permissible minimum liquid level shall be clearly indicated. The
manufacturer's recommendation of type of oil to be used shall be
included in the written instruction for the care, adjustment, and
maintenance of the equipment. The flash point of oil used shall be
not less than 400 degrees F.

Provide an oil filtering system that removes contaminants that can
clog valves and settle in the bottom of the tank.

8. Blowout-proof foil-hydraulic muffler of an approved make shall be
furnished and installed in the oil line near the power unit to reduce noise
to a minimum.
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10.

11.

12.

Oil Temperature Control/Tank Heater: Hydraulic oil viscosity/temperature
control shall be provided by the application of an internally mounted,
thermostatically controlled, tank heater. The oil temperature shall be
maintained at a maximum 110 degrees Fahrenheit with the use of a 120
VAC powered tank heater. Unit shall be permanently mounted, integral
with oil reservoir, and with a lighted switch/indicator to visually confirm
unit is powered. Tank heater shall include the switch for disconnection of
power during maintenance/repair operations. Unit shall be hard wired to
electrical source per ASME A17.1.

Elevator Car Buffers: Heavy-duty spring buffers shall be provided,
mounted on the supporting channel or block on the pit floor. The buffers
shall comply with the requirements of the ASME Code. Buffer anchorage
at pit floor shall be arranged to avoid damaging the waterproofing.

Car guides consist of a guide rail and guide-rollers. Guide rails for the
elevator cars shall be of planed steel standard T-section. Guide rails shall
be erected plumb and parallel with a maximum deviation of 1/8 inch and
shall be securely fastened to the bracket or other supports by approved
heavy rail clamps.

Car Roller Guides:

The elevator car shall be provided with roller guides.

b. Roller guides shall be spring-loaded and allow rail-to-rail and front-

back adjustment of the rollers.

C. Three or more rollers per guide and shall have 4-inch minimum

sound-deadening wheels.

B. Operation:

1.

Operation shall be automatic. Automatic operation by means of car and
landing buttons. Stops registered by momentary actuation of car buttons
to be made irrespective of number of buttons actuated or of sequence in
which buttons are actuated.

Operating station in car containing bank of buttons numbered to
correspond to landing served position indicators. EMERGENCY CALL
button, keyed EMERGENCY STOP button, DOOR OPEN/DOOR CLOSE
buttons, independent maintenance key switch, and key-operated light and
fan switches, with legends as specified. Identification as specified for
emergency telephone. Emergency call button connected to bell that
serves as emergency signal. Panel finish: Stainless Steel.

Landing: Single push-button fixture at each terminal landing. Button
fixture having push buttons with UP and DOWN legends at intermediate
landing. Button identification as specified for Person with disabilities per
latest ADA regulation (ADA rule 4.10.3).

Momentary pressure on car button or landing button illuminates that
button, which remains illuminated until call is answered. llluminated
buttons serve as visual indication that call has been registered and that
car will stop at that landing. The Push Buttons shall be flush, round, have
a Metalized Halo and center jewel. The metalized halo shall be from
differrent color and approved by ELES Engineer.
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10.

11.

12.

13.

Stops, registered by momentary actuation of landing buttons. All stops
subject to respective car or landing button being actuated sufficiently in
advance of arrival of car at that landing to enable stop to be made.
Direction of travel for idle car established by first car or landing button
actuated.

UP landing calls answered while car is traveling in up direction and
DOWN landing calls answered while car is traveling down, car reversing
after uppermost or lowermost car or landing call has been answered and
proceed to answer car calls and landing calls registered in opposite
direction of travel.

Elevators to park at the secure landing level selected by the Engineer.

Push-button units to be Dupar US85 or approved equal with button
identification as specified by latest ADA regulation.

Emergency-stop shall be key operated rather than push-pull arrangement
with key removal only in off position.

All elevator car control panel operating devices shall be designated by
Braille and by raised standard alphabet characters for letters, Arabic
characters for numerals, and standard symbols as required by the Code
and ADAAG.

Lettering shall have a highly visible coloring, such as white, that is
permanently affixed.

Independent Service: Provide a key switch in the car operating panel
which, when actuated, shall cancel previously registered car calls,
disconnect the elevator from the hall buttons and allow operation from the
car buttons only. Car door shall remain open unless closed fully by the
door close button.

Two-Stop Collective Simplex Automatic Operation:
The two-stop collective simplex automatic operation shall be
used and checked for the following:

a. System shall be designed so that when the car is standing at
either terminal landing, pressure on car button for the other
terminal shall automatically dispatch car to that landing.
Pressure of landing button at either terminal landing shall call
car automatically to that landing. If a landing call is registered
while the car is making its trip, that call shall remain registered
until the car responds to that call. If no car calls are registered
car shall start automatically and respond to hall calls. Provide
time limit relay arranged to hold car at landing at which it has
stopped for predetermined time after car stops. After all car
landing calls have been answered, car shall remain parked at
landing where last used with car and hoistway doors closed
until another call is registered. Pressing the landing button at
floor at which car is parked shall automatically open car and
hoistway doors. In all normal operations, the starting of the car
shall be contingent upon establishment of hoistway door
interlock and car door circuits.
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b. Automatic dispatching operation: all two stop elevators shall
include “Step-in-and-Go” feature. Calls for the opposite
landing will be automatically set when the elevator opens its
doors for a hall call. This feature shall be provided for all
elevators that have public access for two stops (i.e., any
elevators with key operated service landings will be included).

C Position Indicators:

1.

Car indicator: In accordance with ADA requirements. Mounted in vertical
row in car-operating panel to show position of car in hoistway by
illumination of indicators corresponding to landing at which the car is
stopped or passing. Finish for exposed-to-view metal components:
Stainless Steel.

Landing indicator: In accordance with ADA requirements. Two-element
direction-of-travel indicator mounted above call station or hoistway
entrance as shown, including one red and one white indicator. Direction
of car's operation shown by illumination of red indicator for DOWN and
white indicator for UP.

In-car signals: Audible signal indicating car's direction of travel, signal
sounding once for UP direction and twice for DOWN direction.

Landing signals: Audible signal at each hoistway entrance indicating car's
direction of travel, signal sounding once for UP direction and twice for
DOWN direction.

D. Lighting:

1.

Machine Room Emergency Lighting: Emergency lighting shall be
provided in each elevator machine room.

a. There shall be a minimum of one lighting
fixture.

Car interior: LED fixture, 120-volt operation, with clear prismatic glass
diffuser, flush mounted in ceiling, cool white bulbs. lllumination level shall
be 15-foot candles minimum at car operating panel.

Car top and underside of car floor: Medium-base porcelain lamp
receptacles, with wire lamp guards.

Car Emergency Lighting:

a. Fixture: Recess mounted, with stainless steel frame, location as
shown.
b. Diffuser: Prismatic poiycarbonate plastic.

Lamps: Two, size 16-51
Remote power supply:

1) Power pack: Sealed gel cell battery with integral regulating
charger and an alarm bell.
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2) Capable of operating bell for one-hour minimum and light
at car-operating panel at 0.2 low candles minimum for four
hours minimum.

3) Location: in top of car or COP with easy access provided.

E. Inspection Operation: Key switch in car to nullify car and landing buttons
permitting operation of elevator from top of car for inspection purposes:

1. Top of Car Inspection Station: The Inspection Station contains continuous
pressure UP and DOWN buttons, emergency stop button and toggle
switch to activate inspection devices. The device shall also have an 110v
ac outlet for extension cord and provided with a light and guard.

F. Leveling: Automatic leveling device to stop car within 1/8 inch of landing level
regardless of load or direction of travel. Landing level maintained within leveling
zone irrespective of hoistway doors being open or closed.

G. Emergency Service:

1. Controls to return elevator to designated floor by means of key-operated
switch outside street or ground floor hoistway entrance in compliance with
ANSI/ASME A17.1.

2. In-car control during emergency operation by means of key switch in
compliance with ANSI/ASME A17.1.

3. Terminals on elevators controllers for connection of circuit from heat and
smoke sensing devices, with wiring from sensing devices to elevator
controller.

H. Telephone Facilities:
1. Provide all audio/visual communication, signaling, and monitoring in

accordance with ADA and ANSI. “Hands-free” phone integral with control
panel, mounted in accordance with ADA requirements; having inscription
EMERGENCY TELEPHONE as specified for Person with disabilities;
finish exposed-to-view components to match stainless steel control panel;
color of letters to contrast with panel.

a. Provide emergency communicators in accordance with ADA
requirements to include auxiliary push button to summon help and
visual feedback indicating that the call has been responded to.

2. Provide wiring and jacks for a portable self-contained battery-powered
maintenance telephone system. Jacks shall be located on car top, inside
car, and in machine room. Furnish three telephone instruments for use of
maintenance personnel.

l. Electrical Equipment:

1. Electric equipment for elevator shall be designed, selected, and
fabricated in accordance with NEC, NEMA, IEEE, ANSI Standards,
applicable jurisdictional codes, and additional specified requirements. All
equipment including motors, controllers, service cabinets, circuit
breakers, switches, panelboards, indicators, lighting, wiring, condulit,
boxes and other appurtenances for proper installation and operation of
the elevator shall be furnished and installed by the Contractor.
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2. Cable and wire for external circuits between the various items of elevator
equipment, exclusive of the traveling cable, shall comply with the
requirements specified below. The talk pair of the voice communications
intercom system shall be shielded with 0.008-inch, minimum, copper

shield.

a. General

Requirements for Single-Conductor and Multiple-

Conductor Cable:

1.
2.
3.

Type and size: As shown or as required by code.
Rated voltage: 600 volts.
Conductors:

ASTM B3 or ASTM B8 annealed copper

Size 10 AWG and smaller: Solid or Class B or
Class C stranded.

Size 8 AWG and larger: Class B stranded.
Other constructions as specified.

Standards: Except as modified, wires and cable
complying with the following:

Cross-linked polyethylene (XLPE) insulated cable:
NEMA WC 70.

Other cable: NEMA WC 70.

Nonmetallic jacket for single-conductor cable and
individual conductors of multiple-conductor cable and as
overall covering on multiple-conductor cable:

Chlorosulfonated polyethylene, or cross-linked
polyolefin.

Cross-linked polyolefin complying with the following
physical requirements.

Properties tested in accordance with NEMA WC 70 if
ethylene-propylene-rubber (EPR) insulation is used, or
with  NEMA WC 70 if cross-linked polyethylene
insulation is used. Jacket material free of PVC and
PVC-based compounds.

Tensile strength, minimum pounds per square inch:
1,800.

Elongation at rupture, minimum percent: 150.

Aging requirement: After 168 hours in air oven test
at 100EC, plus or minus one degree C:

a) Tensile strength, minimum percentage of
unaged value: 100.

b) Elongation at rupture, minimum percentage
of unaged value: 80.
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Oil immersion: 18 hours at 121EC, plus or minus
one degree C, ASTM D471, Table 1, No. 2 oil:

a)

b)

c)

Tensile strength, minimum percentage of
unaged value: 80.

Elongation at rupture, minimum percentage
of unaged value: 80.

Jacket materials other than cross-linked
polyolefin complying with NEMA WC 70.
Jacket material free of PVC and PVC-based
compounds.

Flame retardancy: Single-conductor and multiple-
conductor cable demonstrating flame retardancy in
accordance with the following:

a)

b)

c)

Single-conductor cable and individual
conductors of multiple-conductor cable
passing vertical flame test in accordance
with UL 1591 or NEMA WC 70. Cable size
for testing: 14 AWG.

Single-conductor and individual conductors
of multiple-conductor cable passing vertical
tray flame test using ribbon gas burner in
accordance with IEEE 1202.

Multiple-conductor cable passing vertical
tray flame test, using ribbon gas burner in
accordance with IEEE 1202.

Applied voltage testing:

a)

b)

Single-conductor cable and individual
conductors of multiple-conductor cable to be
given applied ac voltage dielectric strength
test, i.e., six-hour water-immersion test.

For single conductors of multiple-conductor
cable, conduct tests prior to assembly as
multiple-conductor cable.

Test procedures:

(@) Polyethylene insulated conductors:
In accordance with NEMA WC 70

(b) Other conductors: In accordance
with NEMA WC 70.

b. Single-Conductor Cable:

1.

Insulated with ethylene-propylene-rubber with non-

metallic

jacket or unjacketed filled cross-linked

polyethylene. UL-labeled Type RHW or XHHW.
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2. Color coding: In accordance with paragraphs 200-6,
200-7 and 210-5 of the NEC.

C. Multiple-Conductor Cable:
1. Individual conductors:

a. Number of conductors: As shown or as required by
code.

b. Construction: Complying with one of the following:

a) Insulated with ethylene-propylene-rubber,
with or without nonmetallic jacket as
specified.

b) Insulated with composite compound of
ethylene-propylene-rubber and polyethylene,
UL Class EPCV, without outer jacket.

C) Insulated with filled cross-linked
polyethylene without jacket.

C. Phase and neutral conductors: Individually
insulated.
d. Neutral conductors: Same size as phase
conductors.
e. Bare ground conductors: Sized in accordance with
the NEC, unless otherwise shown.
f. UL-listed as Type RHW or XHHW.
2. Conductors assembled with non-wicking, flame-
retardant filler to form cable of circular cross section.
3. Metallic-sheath: Provide one of the following
a. Continuous  smooth  aluminum  sheath in
accordance with NEMA WC 70.
b. Continuous corrugated aluminum sheath in

accordance with NEMA WC 70.
Interlocked aluminum tape armor.

d. Multiple-conductor cable provided with overall
nonmetallic jacket as specified.

e. Cable UL-listed as follows: Metallic-sheathed cable:
Type MC, suitable for wet and dry locations.

4, Color coding:

a. Power cables: In accordance with paragraphs 200-
6, 200-7 and 210-5 of the NEC.

b. Control cables: In accordance with NEMA WC 70

d. Fixture Wire: UL 62, with the following additional requirements:
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e.

1. Type: Suit temperature rating of lighting fixture,
minimum 194EF.
2. Conductor: Stranded copper conductor 16 AWG or

larger as shown.

Bare Conductor: ASTM B3 or B8, annealed copper conductor; 8
AWG and larger, class B stranded.

3. Traveling Cable

a.

The elevator car traveling cable shall be type ETT conforming with
the requirements of the NEC with minimum conductor sizes as
specified in the NEC. Individual conductors in the cable shall have
a distinctive color code for identification. Each traveling cable shall
have one two-conductor stranded 18 AWG, twisted shielded pair
for elevator intercom and a minimum of ten spare conductors.
Traveling cable exceeding 100 feet in length shall have steel
supporting fillers. Traveling cable 100 feet or less in length shall
have steel or non-metallic fillers.

For surface elevators only, the traveling cable shall be provided in
addition to the above requirements, with one RG-6u coaxial cable,
and one two-conductor, twisted shielded pair, stranded 18 AWG
power cable for CCTV camera.

4. Connector, Terminal Lugs and Fittings

In accordance with UL 486.

For 10 AWG and smaller conductor cable: Tin-plated copper
pressure connectors with nonflammable, self-extinguishing
insulation grip with temperature rating equal to that of conductor
insulation.

For 8 AWG to 4/0 AWG conductor cable: Tin-plated copper
compression connectors and terminal lugs with insulating sleeve or
heat shrinkable insulator for insulation grip.

For multiple-conductor cable: Watertight aluminum fittings with
stainless steel pressure ring and set screws or compression cone
for grounding of aluminum sheath of Type MC cable.

Terminal lugs used for bonding connections to metallic structures
shall be installed on bare/uncoated metallic surfaces to assure
minimum contact resistance.

All wires shall run inside conduits. Wires and cables shall not be
spliced inside or outside of conduit. Wire and cable shall only be
connected at terminal strips or devices inside boxes, controller or
approved enclosures.

5. Self-extinguishing nylon bundling straps having a temperature range of
minus 65EF to plus 250EF shall be used for bundling or cabling of
conductors where required. Strap shall have a hub complete with
stainless steel locking barb on one end and a taper on the other.

In Ground Hydraulic Elevators 37 14200



Washington Metropolitan Area Transit Authority Rev. 08-2014

6. Conduits and Fittings:

a.

Rigid conduit and fittings shall be UL-Listed rigid galvanized steel
conforming to the requirements of UL 6 and ANSI C80.1. The
minimum diameter shall be 3/4 inch for power circuits, one inch for
fire and intrusion circuits, and two inches for audio and control
circuits.

Liquid-tight flexible conduit shall conform to the requirements of UL
360 and consist of a flexible galvanized steel core containing a
copper bonding conductor spiral-wound between convolutions and
a neoprene or PVC jacket overall. Fittings for liquid-tight flexible
conduit shall be watertight and shall conform to the requirements of
UL 514.

All conduits (rigid steel and liquid tight flexible) should be
permanently secured with metallic clamps. Zip ties are not
acceptable to use as permanent use.

7. Auxiliary gutters, wireways, and raceways shall be constructed of
galvanized sheet steel conforming to the requirements of the NEC and
shall be UL-listed. Raceway, conduit and wireways within the hoistway
exposed to public view shall be concealed within steel cladding.

8. Electrical Boxes:

a.

Outlet, junction and pull boxes shall be galvanized sheet steel or
galvanized malleable iron, cast iron or ductile iron conforming to
the requirements of UL 50, UL 514 and NEC paragraph 370-C. Pull
boxes shall have screw cover with a liquid-tight gasket.

Junction boxes on car bottom and hoistway connecting the
traveling cable shall contain approved terminal blocks for
connection of traveling cable conductors. Terminal blocks shall
have indelible identification numbers for each terminal connection.

All wire connection terminal blocks shall have the same
identification number as labeled on the associated electrical wiring.
All electrical wires shall use a labeling tube and heat shrink and
match the terminal numbers.

During field installation of junction boxes or control boxes, the
contractor/subcontractor shall not drill or cut into the top sides of
the box for wiring.

All boxes shall be accessible without removal of other components.

All boxes in machine room or pit shall be mounted on strut
channels in order to prevent future corrosion and water damage.
The strut channels shall be mounted on the wall and has a
minimum of 1-1/2 inches thickness and 18 inches above the floor.

All solid state and electrical components located on top of the car
enclosure or in the hoistway shall be installed within NEMA 4X
enclosures.
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9. Disconnect Switches for Car Lights and Mainline Power

a.

Disconnect switches shall be the following: UL 98, NEMA KS 1,
heavy-duty, quick-make/quick-break switching mechanism with
operating handle external to enclosure, with positions labeled ON
and OFF, defeatable interlock to prevent opening of enclosure door
when switch is ON. Enclosures shall be NEMA 250 Type 4x. Label
disconnect switches in accordance with the NEC.

Mainline power disconnect switch shall be located in close
proximity to the machine room entrance and shall be easily
identifiable from other disconnect.

10. Circuit Breakers and Panelboards

a.

Circuit breakers shall be the following: NEMA AB 1, UL 489,
molded-case, bolt-on quick-make/quick-break, mechanically trip-
free switching mechanism, with thermal trip for inverse time delay
overcurrent protection and magnetic trip for instantaneous short-
circuit protection. Designed to carry continuous rating in ambient
temperature of 40°C.

Panelboards shall be the following: UL 50, NEMA PB 1, latch and
handle in accordance with UL 50, minimum side gutter size of four
inches, bus bar of 98-percent-conductivity copper with contact
surfaces silver-plated or tin-plated, rating of neutral and ground
buses equal to phase bus rating, neutral bus mounted on insulated
block, neutral and ground buses equipped with integral mechanical
connectors, one-inch high engraved plastic nameplate with 2-inch
high letters on black and attached with stainless steel fasteners.
Enclosures shall be NEMA 250 Type 12.

11. Pit Receptacles and Lights

a.

Electrical power receptacles shall be furnished and installed in the
elevator hoistway, pit, and top of car as shown or required by code.
Each receptacle shall be duplex, ground fault interrupter type,
resettable at the receptacle; waterproof; grounded; rated for 120
volts at 20 amperes.

Maintenance lighting shall be furnished and installed in the elevator
hoistway as shown or required by code. Lighting shall be vapor-
tight service lights with quick start type PL compact fluorescent
lamp. Furnish and install light switches; waterproof; grounded. The
light switches shall be so located as to be accessible from the pit
access door.

12. Drive Unit Motor

a.

Motor shall be designed specifically for elevator service. The drive
motor shall be of the alternating current, intermittent duty, 120
starts per hour, 1.15 service factor, squirrel cage induction type
design adapted to the severe requirements of elevator service.
Elevator drive motor shall be single-speed. The motor shall be
suitable for operation on a 480-volt, three-phase, 60-Hertz supply
and capable of developing the required starting torque.
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13.

The motor shall be rated in accordance with NEMA Standard MG 1
for 60-minute rating motors and shall have sufficient capacity to
operate the elevator with specified rated load at specified rated
speed without overheating. The insulation and the starting and
running torque of the motor shall be capable of permitting operation
in accordance with NEMA MG 1. Standard factory motor test data
and motor dimensions shall be submitted to the Contractor for
approval. Each motor nameplate shall include the motor hp rating,
voltage, full-load amperes, locked rotor amperes, full-load speed,
design temperature rise, and NEMA design rating of the motor.
Each motor shall be provided with ring or other suitable lifting
means. The motor frame shall be tapped and drilled for a copper
cable grounding connection.

Insulation of windings shall be NEMA Class B, fully impregnated
and baked to prevent the absorption of moisture and oil. The
insulation resistance between motor frame and windings shall be
greater than one megohm.

Motor bearings shall be of the ball or roller type arranged for
grease lubrication and fitted with grease gun connections and drain
plugs or fitted with sealed-for-life bearings. The bearings shall
incorporate dust-tight lubricant seals.

Motor shall be provided with an electronic soft start feature and
thermal overload protection for each phase.

Connect motor and pump with multiple V-belt.

1. Belts and sheaves shall be sized for duty involved and
designed to prevent any metallic contact between motor
and pump shaft.

2. Furnish and install isolation units of rubber in shear to
prevent transmission of pump and motor vibration to
building.

3. Furnish and install expanded metal sheave guard that

can be easily removed for servicing and inspection.

Elevator Controller:

An Allen Bradley (or ELES Engineering approved equal) PLC-based
controller shall be provided, governing starting and stopping as well as
preventing damage to the motor from overload or excessive current. It
shall automatically cut off the motor current and bring the car to rest in the
event any of the safety devices are activated.

System shall coordinate the functioning of elevator drive unit
relative to actual location and status of elevator. It shall interface
with door control and all required safety circuits, switches and
devices. The controller shall be mounted in a NEMA 4X stainless
steel air-conditioned cabinet within the controller room.
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The diagnostic system shall be an integral part of the controller
and provide user-friendly interaction between the service person
and the controller system.

The supervisory logic shall be performed by a main controller or
coordinated between the elevator controllers which will interface
directly into the Allen Bradley DH485 (or ELES Engineering
approved equal) protocol Remote Monitoring network,
transmitting data from the elevator controller through a data
concentrator to the Authority's AEMS RTU computer control and
data system. The supervisory logic will coordinate dispatching
assignments, interfacing operational demand data accumulated
from car and corridor operating fixtures, selector and door control
functions.

Controller shall be capable of operating with an operating
temperature range of 32°F to 140° F with non-drip environment
and no more than 90 percent relative humidity. However the air
conditioner on controller cabinet shall maintain the operating
temperature in range of 50°F to 90° F.

2. An Allen Bradley CompactLogix 1769-L32E (or ELES Engineering approved
equal) based PLC control system shall be provided. (take to #1)

1)

2)

The exclusive Allen Bradley DH485 protocol data port will
transmit data from the elevator controller to the station or
facility data concentrator. The contractor shall provide a
controller data interface to a DH 485 network. Contractor
shall provide Data cables to connect from the PLC
controller to data concentrator in the station and available
for connection to the controller DH485 interface. The
contractor shall pull Belden 9842, or ELES Engineering
approved equal, cables to connect the controller into the
monitoring DH485 network. The DH 485 controller
interface shall be programmable for date rates up to 115
Kbps. The interface shall allow other nodes such as other
elevators and escalators to be readily incorporated into
the DH 485 network.

A data concentrator PLC shall be installed using an Allen
Bradley MicroLogix 1400 or SLC5/05 PLC per station to
function as data concentrated or to consolidate data from
all controllers in the station. The software for the data
concentrator shall receive controller data over the local
monitoring DH 485 network and provide formatted data to
the AEMS RTU through an RS232 link. The data
concentrator shall provide an Ethernet port for interfacing
with the WMATA wide area network. A data concentrator
connection to the WMATA wide area network shall be
provided.

4. The PLC shall accommodate the following Signal List, as Applicable, and
provide data to the data concentrator as specified in specification.
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10.

11.

12.

13.

14,

15.

16.

The PLC CPU module shall store the last 99 faults, accessible via laptop
connection, controller fault/status display and remote communications. The
contractor shall provide WMATA with a programming and monitoring unit,
such as a laptop computer with the newest version of Allen Bradley RS-Logix
and any other software required to setup and program all electronic items in
the control system, for each elevator, for the purpose of troubleshooting and
remote monitoring modifications. The laptop should allow uploading, editing,
and downloading any software that is being used on this elevator for any
operation.

An Allen Bradley PanelView Plus 6, EZAutomation or ELES Engineering
approved equal, fault/status display/interface shall be provided in the
controller cabinet. Control system timers and other setup criteria shall be
programmable through this unit. All fault, status and setup data shall be
stored in the controller CPU module.

In cases where the programming is done by the supplier, the supplier shall
provide a copy of all working programs, including labels for all inputs and
outputs, data tables and internal logic points, on Flash Drives/CD-R disks as
well as a printed program listing. The programs and setup data shall require
a password for access and modification. The password shall be provided to
ELES Engineering as part of the Submittal.

The main control of an elevator shall contain at least the following devices or
electronic sensing: phase failure line voltage monitor, motor current and
ground fault monitor.

The controller cabinet shall contain a permanently mounted fault indicator
panel with LED indicator lights. Tripped safety devices, door position, door
reversal, car running status, and control system status shall be indicated.

All terminals shall have identification markings and all wires, including field
wires, shall be provided with permanent heat shrink sleeve cable markers.
These wiring identifications shall be provided in the wiring diagram at each
end of the circuit connections.

The controller shall be equipped with the AC vector drive installed in-line
before the motor contactor and the motor.

The AC vector drive shall be capable of accelerating and decelerating the
motor smoothly and gradually.

Adjustable settings for acceleration and deceleration ramps shall be
provided.

The controller shall have, at least, one dedicated serial port for interface to
the DH485 monitoring network and programming access without
disconnecting any other port.

The Programmable Controller shall have, at least, one dedicated port to
support the controller fault/status display.

The controller PLC shall provide the following Remote Monitoring and
diagnostic network support:

a) All applicable faults, statuses and data listed in Table 1 shall be provided
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b) Fault indications shall remain until reset in the controller.

c) Status and analog data shall be provided for the duration of the condition.

d) Software in the controller PLC shall format monitoring data responses to data
concentrator polling as specified in the specification.

e) The monitoring data port in the controller shall be setup for DH485 protocol
with the port network identification number programmed for the particular
elevator identification. For instance, identification number 11 applies to
elevator 1, 12 to elevator 2, etc.

f) All faults, statuses and data shall be held by the controller CPU and sent from
the CPU when polled by the data concentrator.

17. Provide sufficient non-volatile CPU memory, for non-volatile retention of program
memory, system status and operating parameters.

18. Diagnostics

a) The processor shall have built-in diagnostics and self-test, such
that each time power is cycled, the processor does a complete CPU and
RAM memory test. Additionally the power-up test will momentarily light up
all diagnostic LEDs to be sure they are working. A power up test will not
be performed if the internal flag (bit) for Firemans Service Phase | is
latched. The processor shall be capable of reporting major and minor fault
codes and processor status information back to the data concentrator,
provided the fault is not a catastrophic hardware failure where the
processor is unable to power up.

b) The processor shall have a built-in watchdog timer to ensure that all
processor program scans occur within the time limit set by the watchdog

timer.

¢) The processor shall have individual LED indicators that are clearly visible
and labeled for easy identification. At a minimum the following indicators
must be provided:

(1) CPUisin RUN mode
(2) CPUIis FAULTED
(3) CPU battery is LOW
(4) 1/O points are FORCED and are not under program control
COMMUNICATION channels are active.
19. Input/Output Modules

a) The Input/Output modules shall be compatible with the PLC processor 1/0
structure. Each module shall be provided with a detachable terminal strip
to connect wiring to the module. Each wire on the terminals shall be
identified by the module terminal.

b) Discrete Input Modules: Suitable for the input voltage and compatible with
the Allen Bradley system

c) Discrete Output Modules: Suitable for the voltage and load and
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compatible with the Allen Bradley system.

d) Analog Input Modules: Converts analog signals to proportional twelve-bit
binary values. The module shall accept 4 to 20 mA signals. Provide
modules compatible with the Allen-Bradley system.

20. I/O Chassis and Power Supply
a) The controller chassis shall have an additional three spare modules.

b) Power supplies shall provide power to the PLC processors, 1/0 and other
function modules. The power supply shall be suitable for operation of 120
VAC, single phase power. Power supply capacity shall be a minimum of
150% of the connected load.

21. Air Conditioning
Provide an independent air conditioning unit for each controller to
maintain manufacturers’ recommended operating temperatures.
Condensate from the air conditioning unit must be piped to a suitable
drain.

22. Selective Collective Operating: As defined by ASME A17.1 and shall be the
pressure upon one or more car buttons to correspond to landings in the order in
which the landings are reached by the car, irrespective of the sequence in which
the buttons are pressed, provided the hoistway door interlock and car door switch
circuits are completed. During this operation, the car shall also answer calls from
the landings, which are in the prevailing direction of travel. Each landing call shall
be canceled when answered

a. Momentary pressure on car button or landing button illuminates
that button, which remains illuminated until call is answered.
llluminated buttons serve as visual indication that call has been
registered and that car will stop at that landing.

b. Operation shall be automatic by means of the car and landing
buttons. Stops registered by the momentary actuation of the car or
landing buttons shall be made in the order in which the landings
are reached in each direction of travel after the buttons have been
actuated.

C. UP landing calls answered while car is traveling in up direction
and DOWN landing calls answered while car is traveling down, car
reversing after uppermost or lowermost car or landing call has
been answered and proceed to answer car calls and landing calls
registered in opposite direction of travel.

d. Should both an up and a down call be registered at an
intermediate landing, only the call responding to the direction in
which the car is traveling shall be canceled upon the stopping of
the car at the landing.
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23.

Supervisory Control: A processor based system to coordinate

dispatching assignments, interfacing operational demand data
accumulated from car and corridor operating fixtures and other special
feature commands issuing from computer processing, selector and door
control functions. Incorporate in the system specific operational features
as herein described.

a. Allocate service to demand, make decisions to prevent
crowding, save energy, and provide efficient coverage throughout
the building. Respond in real time to prevailing traffic conditions as
well at historical traffic patterns.

b. Constantly compare passenger demand, car load,
anticipated demand, car motion status, machine status and other
prevailing conditions and evaluate this information in the context
of the following dispatching approaches:

1) Give priority to contiguous calls, assigning calls on
adjacent floor to the same car if other criteria is satisfied.
2) Give priority to coincident calls, having the same

car let a riding passenger off and a waiting passenger on
at the same floor.

3) Anticipate demand based on hall calls and car calls
already registered and floors with a high possibility of
demand.

4) Evaluate relative system response time for each
car in the group, weighing all of the above factors.

5) Allocate calls and position cars to minimize waiting
time, response time and travel time. The other elevator
shall respond for hall calls without any delay after the first
elevator leaved the door zone.

6) When there is a hall call registered and an elevator
left the landing, the other elevator shall run toward
opposite landing.

C. Provide the capability to make both car to call or call to car
assignments.
d. During light traffic conditions, assign cars without demand

to specific parking areas until requested for a hall call.
Continuously evaluate dispatching assignment and immediately
release a car from its assigned area to meet heavy demand
elsewhere in the building.

e. In determining relative system response time for a car to
answer a hall call, factor in round-trip calculations for each car as
well as other system parameters before deciding which car shall
respond to a hall call.
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24,

25.

26.

J.

K.

Other Features:

a. Independent Operation: Provide TWO-position keyed switch
(ChicagoLock 7500) marked Independent Service, OFF and ON in
the lower portion of the car operating panel of all cars. The switch
shall be spring loaded type. When placed in ON position, car will
be removed from the automatic operating system and will not
respond to demands registered at the hall push buttons. It will
respond only to floor with doors open until another demand is
registered in the car. Demands registered at the landing will
remain registered until answered by another elevator. The car only
responds to car calls and that the doors remain open after a stop
until closed by continuous pressure on the door close button.

b. The controller shall be designed to operate automatically on
standby power.

Control Room Two Way Communication Device: Provide within each
controller/machine room a two way communication device that will
interface with any type of ADA compliant telephone. The device shall be
mounted directly on or within hands distance proximity to the elevator
controller.

Any junction boxes installed in the machine room or hoistway shall be
accessible for Maintenance.

a. Drilling or opening top end of enclosure is not acceptable
b. Wire nuts or splicing without terminal strips is prohibited.
C. All openings shall be properly sized for the conduits.

Emergency Lowering

Provide a separate battery powered unit that senses loss of power and
which shall operate as follows:

a. Elevator automatically descends to bottom landing.

b. Doors open automatically when car arrives at bottom landing and
remain open until power is restored.

C. Elevator shall remain inoperative until normal power is restored.

The system shall differentiate between actual power failure and manual
operation of disconnect switch.

Failure protection (operational/power) battery shall be a 12 volt minimum,
sealed, lead-acid, or approved alternative. The separate box shall be
used for battery and not stored within the main controller.

a. Unit shall be connected to a power source
b. Unit shall automatically maintain the battery at its proper charge.

Provide a manual lowering valve to allow the car to return to the lowest
landing. The manual lowering shall be easily accessible and reachable.

Provide all wiring, sensors and associated connections to the main line
power and disconnect.

Elevator Hoistway Entrances and Doors
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1. Doors of elevators shall be of the horizontal sliding type, single-speed,
center-opening. All elevator door openings shall be a minimum of 42-
inches wide per the Americans with Disabilities Act.

2. Entrance frames shall be of welded or bolted construction for complete
one-piece unit assembly. All frames shall be securely fastened to fixing
angles mounted in the hoistway and shall be type 316 stainless steel.
Provide an additional type 316 stainless steel sill angle support. The
landing sills shall be extruded stainless steel with a mill finish.

3. All materials and finished surfaces exposed to public view shall be
stainless steel with embossed finish and/or glass panels as indicated on
Contract drawings. Glass panels (if provided) to be completely flush with
door assembly. In a glass hoistway the struts or any brackets should not
be visible to public.

4. Fascia and Dust Cover in the hoistway shall be galvanized or type 316
stainless steel and extend at least the full width of door opening on each
side. Toe guard shall be fastened to the sill at the lowest landing.

5. Hoistway doors are to be stainless steel and provided with keyways as
required for operating mechanisms and door hangers. Provide glass
panels that are completely flush with door, as indicated in A17.1. Each
door panel shall have stainless steel bottom guides that run in landing sill
slots. Guides shall be replaceable without removing door panels. All
doors shall have fixed fire gibs.

6. Interlocks and Contacts:

a. The doors at each hoistway entrance shall be equipped with
approved hoistway door interlocks of the hoistway unit system
type tested as required by the Code. Interlock shall prevent
operation of the car away from a landing until doors are locked in
the closed position. Interlock shall prevent doors from opening at
any landing from the corridor side unless car is at rest at that
landing, or is in the leveling zone and stopping at that landing.

b. Provide key-operated hoistway door unlocking devices. A device
shall conform to the requirements of the Code and shall permit
authorized persons to open the hoistway doors from the landing
when car is away from landing. The key for emergency use shall
be mounted in a receptacle with a breakable transparent cover
clearly marked in letter at least 1/8 inch high ELEVATOR DOOR
KEY FOR FIRE DEPARTMENT AND EMERGENCY USE ONLY.
The location of the receptacle shall be as directed by the
Engineer.

7. Provide raised floor/level designations in characters and Braille on each
jamb at 60 inches from floor to centerline. Characters shall be two inches
high and in accordance with ADA requirements.
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10.

11.

12.

13.

14,

15.

a. Sills shall be stainless steel and shall be supported on and

attached to galvanized steel anchors securely fastened to the sill
plate support. The sill and its assembly shall be capable of
supporting 1260-pound service load for the transfer cart used by
WMATA. Grooves for the door guides shall be machined with
minimum clearance for the guides. The Contractor shall provide sill
plates. Sill plates and all other sill support structure including shims
and jack bolts shall be hot-dipped galvanized.

b. Struts and closer angles shall be hot-dipped galvanized structural

steel angles of sufficient size to accommodate and support the
hoistway door header plate. Angles shall be continuous and
securely bolted to the sills and building beams or structure above.

Hanger supports shall be 1/8-inch minimum thickness formed sections
securely bolted to the strut angles.

Fascia Plates: Galvanized Steel cladding reinforced to ensure a flat, even
surface throughout, and shall be securely fastened to hanger supports
and sills above.

Dust Covers: Galvanized or Stainless Steel cladding which shall extend
over the hanger support the width of the jamb opening plus the jamb
flanges, at the top landing for which fascia plates are not supplied.

Hanger cover plate sections above the door openings shall be arranged
for opening or removal from within the car.

Sill guards: Sill guards (galvanized steel cladding) shall be supplied for
the lowest landing. On glass hoistways, they shall extend the full width of
the hoistway and to bottom of pit.

Door hangers and tracks shall be provided for each hoistway, sliding door
sheave type, two-point suspension hangers and tracks, complete.
Sheaves shall not be less than 2-1/4 inch diameter with ball bearings
properly sealed to retain grease lubrication and shall be mounted on
stands arranged for attaching to the doors by two capscrews. Hangers
shall be equipped with adjustable ball bearing rollers to take the up--thrust
of the doors.

The tracks shall be high-carbon steel or formed steel with nylon inserts,
shaped to permit free movement of the sheaves.

All inside surfaces of doors shall have baked-enamel finish as shown on
the finish schedule.

L. Elevator Components

1.

The elevator car and car components shall conform to the requirements
of the Code, and shall operate without squeaks or metallic sounds.

Entire car assembly, including car frame and platform, shall be free from
warps, buckles, and squeaks and rattles. Joints shall be lightproof.
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2. Frame and Platform

a.

The car frame shall be constructed of structural steel members.
The platform shall consist of a steel frame with necessary steel
stringers all welded together. The frame and platform shall be
braced and reinforced to prevent the transmission of strain to the
elevator car. Steel framing shall conform to the requirements of
ASTM A500, Grade B, modified to minimum vyield strength if
required. The variation in straightness of individual members and
the frame as a whole shall not exceed 1/8 inch. Secondary
straightening may be performed if necessary. The car enclosure
shall be securely fastened to the car platform and so supported that
it cannot loosen or become displaced during ordinary service, on
the application of the car safety or on buffer engagement.

Platform shall be provided with a steel floor designed for specified
loading and sealed watertight. The platform shall be isolated from
the cylinder by suitable rubber pads or other equally effective
platen isolation.

All structural steel in the frame and platform shall be hot-dipped
galvanized.

3. Car enclosure walls shall be structural steel tubing with stainless steel
cladding, in-filled with aluminum framed laminated fully tempered safety
glass. Stainless steel cladding shall be #4 satin finish.

4, Railings and Handrails: Car handrails shall be 1/2 inch by 6 inch stainless
steel #4 satin finished tube suitably mounted.

Car threshold shall be stainless steel with a non-slip surface.

Toe Guard Aprons:

a.

b.

The toe guard apron (cladding) at entrance side of elevator cab
shall be not less than 16 U.S. Standard Gauge (USSG) galvanized
steel or stainless steel, and shall extend at least three inches
beyond entrance jambs at each side. Toe guard shall have a
straight vertical face, extending below the level of finished car floor,
of not less than the depth of leveling zone plus three inches. The
bottom of guard shall extend three inches below vertical face and
be beveled at a 15-degree angle from the vertical. The toe guard
shall be secured to car platform construction and be reinforced and
braced to withstand a constant force of 150 pounds on its face
without permanent deformation or deflection exceeding 1/4 inch.

On glass elevators, the toe guard shall extend full width of cab.

7. Suspended Ceiling:

a.

The suspended ceiling shall be faced and edged with solid
stainless steel panels, 0.075-inch thick with a fully adhered %s-inch
thick core of noncombustible, sound-absorbent material and
backed with galvanized sheet steel. ASTM A653M, G90 coating or
better.
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10.

11.

b. Mounting brackets and any necessary holes for the CCTV camera
shall be provided on the top of the ceiling, as further specified in
Section A. Coordinate bracket configuration and location with the
CCTV subcontractor.

C. Mounting brackets and any necessary holes for the smoke and fire
detection sensors shall be provided on the top of the ceiling, as
further specified. Coordinate bracket configuration and location with
the fire and intrusion system subcontractor

Glass shall be laminated fully tempered safety glass conforming to ANSI
Z97.1 and the requirements of Specification Section 08_81_00.

a. Glass shall be laminated. Heat-strengthened, safety glass
conforming to requirements of ASTM C 1048 and ANSI Standard
Z97.1 and shall consist of two pieces of ¥ inch thick glass and a
0.060 inch thick polyvinyl butyryl interlayer, laminated together.

b. Color: Tint by Globe-Amerada Co., used as a standard of quality,
or comparable and approved equal.

C. Weatherproof tape for field installation of final edge seating shall
be compatible with the interlayer.

Dry Pressure Glazing Materials:

a. The setting blocks, edge blocks, and face gaskets shall be ozone-
resistant, virgin neoprene.

b. Setting blocks for installation at each quarter point of the sill shall
be 90 durometer, shore A hardness, approximately full channel
width, four inches long, and high enough to afford correct cover
and 3/8-inch edge clearance for the glass.

C. Edge blocks, for vertical installation at the bottom of each joint
channel, shall be 50 durometer, shore. hardness approximately full
channel width, three inches long, and provide 3/8-inch edge
clearance for the glass.

d. Face gaskets shall be continuous, 50 durometer hardness, and
provide 3/16-inch face clearance both inside and outside.

Sub floor material to be nominal ¥ stainless steel to prevent water
infiltration between finished floor, cab and platform base.

Floor covering: Poured Acrylic Epoxy, polymer system or approved equal,
color selection and samples to be submitted to the Authority for approval
by the Engineer, with slip-resistant surface, ¥ inch thickness, covering
elevator car floor area. Flooring shall be non-shrinking, manufactured of
prime quality compound, free of calendaring and curing defects, resistant
to grease, oil, chemicals, aging, and ozone. Flooring shall be poured
incorporating a full membrane system for the entire cab floor width and
depth.

Emergency exit: Car shall have a top emergency exit conforming to the
requirement of the ASME Code, and the applicable jurisdictional
requirements. The door shall open toward the top of elevator and shall
have a latching mechanism to keep it in place.
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12.

13.

14,

Ventilation: A 350-cfm two-speed exhaust fan for continuous car
ventilation shall be provided and located above the car ceiling or outside
the enclosure.

Ventilating fans shall be securely mounted in place.

Ventilation openings shall comply with the ASME and local codes,
and shall be suitably sized and distributed to provide uniform
airflow within the car.

Connect continuous ventilation fan to emergency power system.
Provide battery backup for fan operation of at least 1 hour in the
event of power loss.

The exhaust fan shall be controlled from the car operating panel
with Chicago Lock 7500 (similar to existing WMATA Elevators
keys).

Cab air conditioning (if applicable), in addition to the exhaust fan, shall be
installed as specified in the contract and shall be a self-contained,
packaged design for easy mounting, maintenance, and replacement.

a.

Packaged air conditioners shall be installed on the top of the
elevator car.

1. If not installed in original scope, space provisions shall
be made for future installation of packaged air
conditioning units.

2. Installation area shall be coordinated with electrical,
structural, and other trades to ensure no interferences
with current or future installation.

3. Electrical power of the proper voltage and capacity shall
be available for the air conditioning unit installation
current or future.

Lighting Fixtures and Plug Receptacles:

a.

Car lighting shall provide a minimum of 15-foot candles measured
at any point on the cab floor and shall of the LED type. Car lighting
shall be provided with emergency battery backup upon failure or
interruption of normal car lighting. Emergency lighting unit shall
provide required lighting for a minimum of four (4) hours. Battery
charger shall be capable of restoring battery to full charge within
sixteen (16) hours after resumption of normal power.

Exterior car lighting shall be as specified. On glass-enclosed
elevators they shall be concealed under access panels flush with
cab top or bottom surfaces, respectively. A duplex plug receptacle
shall be provided in the pit and on top and bottom of each car. The
lighting fixtures and receptacles on exterior of car shall be
controlled by a switch adjacent to each fixture.
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Provide 115 volt ac plug receptacle (GFCI) within 12 inches of
CCTV camera location. Coordinate the installation of CCTV
equipment within the design of the elevator cab as the elevator
contractor is responsible for the installation of the camera and
wiring to the control room.

15. Car Doors and Door Equipment:

a.

Car doors and door frames shall be suitably reinforced and
provided with a laminated stainless steel #4 finish on cab side and
baked enamel finish on hoistway side. Doors shall protect the full
width and height of car entrance opening when in the fully closed
position. Car door frame shall be integral with front wall of cab.

Hanger cover plate sections above the door opening shall be
removable from the hoistway. Doors shall be guided at the bottom
by composition gibs engaging threshold grooves with minimum
clearance.

Car/Hoistway Door Operator: Car and hoistway doors at each
landing shall be opened and closed quietly and smoothly by a
direct current electric operator.

Door operation automatic at each landing with door opening being
initiated as car arrives at landing and closing taking place after
expiration of specified time interval, with electric contact to prevent
starting elevator away from landing unless car door is in its fully
closed position.

1. Time door closing to start 5 seconds minimum from
notification that car is answering landing call.

Time doors to remain open five seconds minimum.
Time shall be adjustable to 20 seconds.

The interval of time that the doors remain open at
intermediate landings shall be less for a stop made in
response to a landing call. Door open time at a
dispatching terminal shall be longer than the time for a
stop in response to an intermediate landing call.

5. All door timers shall be adjustable from the controller
display panel.

16. Capacity Plate:

a.

The car capacity plate shall be of plain stainless steel and, in
addition to data required by the ASME Code, but shall not bear the
name of elevator manufacturer.

17. Door Operator Equipment:

a.

Provide a water resistant heavy-duty GAL MOVFR or ELES
Engineering approved equal door operator with encoderless VVVF
drive. Closed loop door operator designed to operate car and
hoistway doors simultaneously at the speed specified. Door shall
open automatically when car stops at landing to discharge
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M. Normal and final terminal stopping devices shall be provided for elevator

passengers or to answer valid calls and close automatically after
predetermined time interval has elapsed. The doors shall be
capable of smooth and quiet operation without slam or shock. Door
operator to have the following features::

1.

10.

% hp motor and heavy-duty sprocket, chain, belt, and
sheaves.

Closed loop regulated speed performance.
Hand-held keypad programming.

Adjustments can be stored in the keypad and
downloaded to another operator.

Adjustable door obstruction reversal.
Optical cams with LED indicators.

Test switches for open, close, nudging and speed zone
set up.

Universal inputs for open, close, and nudging.
Reversing switch to back up the door reversal device.

Designed for interior and exterior applications.

Provide a non-contact door reversal device with light immunity:
The Door Reopening Device shall cause both the car and
hoistway doors to reverse, should they detect an obstruction in
the elevator entrance. The device electrical wiring shall be
supplied with quick disconnects terminals to facilitate
replacement. The infrared curtain detector shall include the
following:

a.

A protective infrared detector field extending
from 1 1/2” above the car sill to a height of 68.

A fail-safe control system to prevent the doors from
closing in case of power loss to the detector.

A one-piece full door height protective lens cover
designed to be completely waterproof and to withstand
impact, abrasion and vandalism.

conforming to the ASME Code requirements.

1.

N.

Final terminal stopping devices, located in hoistway or on the car and
operated by cams, shall be fitted with rollers having a rubber or other
approved composition tread to provide silent operation when actuated by
the cam.

Normal terminal stopping device may be mounted in hoistway, on top of
the car, or in the machine room.

Signal Devices and Fixtures:

Car Operating Station:
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a. Provide one (1) main station in the front and one (1) auxiliary
station. The COP shall be a vertical type.

b. General: Provide signal fixtures and control devices for each
elevator. Buttons and signals shall be tamper resistant of the
illuminated type that light-up when activated and remain lit until
call or other function has been fulfilled. All signal fixture and
control device faceplates shall be of Type 316L, nominal 0.135
inch thick stainless steel with No. 4 finish, unless otherwise shown
on the Contract Drawings.

C. Car operating stations shall contain Braille plates adjacent to each
call button. Contractor to coordinate proper landing call outs
based on maximum characters as indicated on Contract drawings.
Buttons for DOOR-OPEN, DOOR-CLOSE, ALARM,
EMERGENCY PHONE call functions are to be supplied. Buttons
are to be vandal resistant and of the positive stop type.

d. Station shall have a locked service cabinet for keyed switches of
the car light; exhaust fan, independent operation, GFI duplex
outlet as indicated on the Contract drawings.

e. Provide Emergency Communication: “Hands-free”
ADA compliant telephone/intercom.

2) Hall Station: Riser of hall stations of the push-button, call
acknowledging, stainless steel, tamper resistant type shall be
mounted at all elevator landings. Highest landing shall have a
single DOWN button. Lowest landing shall have a single UP
button. Incorporate ADA compliant telephone with each hall
station. Braille Indicator Plate shall be provided. Faceplate finish
shall be Type 316L stainless steel #4 finish. The Hall Station shall
be flush to the surface and shall not be projected out.

3) Hall Lanterns:

a. Tamper resistant hall lanterns shall be equipped with
illuminated (LED type) UP and DOWN signal arrows, but
provide single arrow where only one direction is possible.
Provided units projecting from faceplate for ease of angular
viewing. Match materials, finishes and mounting method
with hall stations.

b. In conjunction with each hall lantern, provide an adjustable
electronic chime signal to indicate that a car is arriving in
response to a hall call and to indicate direction of car
travel. Signal shall sound one for up direction of travel and
twice for down direction.

4) Bell Alarm System: Bell alarm system for each elevator
shall be properly located within building and audible
outside hoistway when activated by the EMERGENCY
ALARM call button on each car control building/station.
When emergency stop switch is activated inside fire
service box, the bell alarm system should not be activated.
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2.04

5) Firefighters' Service System: Firefighters' service system shall be
provided in compliance with code requirements.

Drip pans constructed of 26 USSG galvanized sheet steel shall be provided
below all bearings to catch lubricant drippings, except for bearings that are fitted
with effective approved grease seals.

Metal parts visible to the public shall be field painted.

A metal cabinet of suitable size shall be provided in each machine room for the
storage of special tools and necessary spare parts. The cabinet shall be
mounted on legs or a pedestal, a minimum of 4 inches off the floor. A Mobile
Tool Storage Cabinet with wheels is not allowed.

A complete set of special tools or wrenches that are designed specifically for
tasks associated with elevator inspection, maintenance and repair shall be
provided with a case or suitably mounted in the storage cabinet.

At the expiration of the warranty requirements, the Contractor shall provide a
spare parts and service facility in the United States at no additional cost to the
Authority from which all manufactured parts and components of the equipment
furnished and installed can be obtained for an additional three years.

KIOSK SURVEILLANCE CONTROL AND COMMUNICATION:

A. Surveillance Camera Provisions (Surface Elevators). All requirements for CCTV shall
comply with the WMATA SMNT Department.

Space provisions and mounting holes shall be provided for closed-circuit
television (CCTV) cameras to be furnished and install by CCTV
subcontractor.

a. The Contractor shall coordinate with the CCTV subcontractor and
install wiring from the CCTV location within the elevator cab to an
interface terminal and video transmitter located on the elevator car.
Final equipment selection has not been performed and is subject to
change. Coordinate model, configuration, and location with the
CCTV subcontractor.

1) Power will be required by the video transmitter and
CCTV camera and shall be provided.

2) Equipment: Fiber Optic Video Transmitters
(Elevator Cameras)

b. The Contractor shall work with the CCTV subcontractor to install
CCTV subcontractor-provided fiber-optic cable and
transmitter to a terminal location specified by the CCTV
subcontractor. The Contractor shall tag the cables appropriately,
indicating that they are for future use by others.
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B. Supply the following status indication, control, and communication functions for each
elevator car and landing at an annunciator panel in the kiosk: indication, control, and
communication functions in each elevator and landing; and all interconnecting wiring
required to provide a complete and operable system. Systems to be provided and
installed include the following:

1. Kiosk annunciator panel: Panel shall be a single panel approximately 7-%2
by 19 inches. Coordinate design to ensure that the panel is compatible
with the mounting provisions, previous designs, and human factors. The
panels shall contain:

a. Indicators:

1)

Visual display of elevator car status, to include landing
stopped at or being approached and direction of travel:

a) Designate elevator by functional name, e.g., Garage 1.
b) For garage elevators designate landing by garage floor
level.

2) Out of service because of malfunction.

3) In-Car stop switch is actuated.

4) Continuous audible alarm activated when emergency
alarm switch in car is anitiated.

5) Indicator lamps shall be LEDs, with life expectancy of
50,000 average rated hours.

b. Controls:

1) Out of service.

2) Override control.

3) Door open.

4) Landing selection.

5) Push button switches shall have limited over-travel to
prevent damage due to abuse and shall be equipped with
lift-up covers to avoid inadvertent operation, have
mechanical and electrical life of 25,000 cycles, with integral
or isolated illumination circuit and be normally open with
momentary action or alternate action circuitry.

6) When the override control switch is OFF, the kiosk controls
shall function in parallel with the car and landing controls,
i.e., the selective/collective control system shall respond to
a kiosk-initiated landing selection with the normal priority
afforded the remaining system landing selection and call
buttons.

7) When the override control switch is ON, the following

actions shall take place:

a) If the car is stationary at a landing, it shall remain at
the landing and the doors, if open, shall close and
remain closed.

In Ground Hydraulic Elevators

56 14200



Washington Metropolitan Area Transit Authority Rev. 08-2014

b) If the car is in motion, it shall stop at the first
landing reached and the doors shall remain closed.

C) The elevator control system shall then respond only
to the kiosk controls and car staton.

d) The car shall park at the designate landing.

8) When the OUT OF SERVICE switch is actuated, the
elevator shall return to the lowest landing before shutting
off.

2. Elevator fire detection sensor: Provide space and mounting holes for smoke and
fire detection sensors to be furnished and installed as required by building,
electrical, elevator and local codes. Install wiring from the sensor location in the
car to interface terminal cabinet in the machine room, for connection from the
sensors to the smoke and fire detection system. Coordinate with installers to
allow installation of sensors and operational checkout of the system.

3. Passenger - Kiosk communications (VIOP) system:

a. Communications signal button in elevator car momentary contact
to illuminate back-lighted signal button in car and latch on a
continuous audible signal and illuminated indicator in the kiosk.

b. Communications buttons at landings, momentary contact, to
illuminate back lighted signal button at the landing and latch on a
continuous audible signal and illuminated indicator in the kiosk.

C. Push button in kiosk to activate intercom system and reset
indicator lamps and audible alarm.

d. Each passenger operated device shall have identification
markings as specified for car operating devices.

e. The voice communication intercom system shall function as a
master remote network. The master station shall be located in the
kiosk annunciator panel and shall include a speaker-microphone,
audio amplifier, on-off indicator lamp, audible signal device control
and push button lamp for the operations. A remote station shall
include a speaker-microphone and a communications signal
button shall light the signal button and cause a continuous audible
signal at the master station and light indicator lamp corresponding
to the calling remote station. Communications between master
and remote station shall be established upon the actuation of the
master station push-button control corresponding to the calling
remote station with the master station push to talk control
determining the direction of transmission.

f. If successive calls are received from other remote stations while
communication is in progress with one remote station, the audible
signal shall sound the indicator lamps corresponding to the calling
remote stations shall light and both shall remain on the indicate
waiting calls.
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g. Means shall be provided to clear the indicating lamps
independently. Communication initiated from the master station
shall be established upon actuation of the push button control
corresponding to the called remote station, with the master station
push-to-talk control determining the direction of transmission.

h. The audio amplifier at the master station shall be all solid state in
construction and shall control incoming and outgoing volumes for
all of the remote stations. The volume levels shall be preset during
installation and shall be adjustable to provide a maximum of five
watts rms at the speaker-microphones.

i. The power supply shall supply all ac and dc voltages necessary
for all circuitry associated with the voice communications intercom
system, and shall operate from the 120-volt ac, 60 Hertz
emergency power supply located in the elevator machine room.

J- The audio amplifier and the speaker-microphones shall have a
frequency response of plus or minus three Db from 300 Hertz to
5,000 Hertz. Power consumption shall be 5 watts maximum in
standby and 50 watts maximum under load.

k. The Contractor shall be responsible for shielding, grounding and
other measures necessary to protect the voice communications
intercom system from interference from other electrical systems.

Speaker grilles shall have a minimum of 35 percent open area
over the entire surface of the speaker cone.

m. Switches and relays used with this system shall have an operating
life exceeding 5,000,000 cycles. Documentation shall be provided
by the Contractor to the Engineer, for his approval, to substantiate
this life cycle level.

n. The system shall perform adequately, as approved by the
Engineer, with both the remote and the master station test
personnel speaking from three feet away from the speaker-
microphones.

0. Communication in the car shall also rollover to a 24-hour manned
site (Rail Operations Control Center) in the event that the kiosk
does not respond to the call.

p. Each passenger-operated device shall be identified in accordance
with ADAJADAAG requirements.
1. ADA requirement for providing emergency two-way

communications between an elevator and a point outside
the hoist way (the Kiosk).

2. Device mounting heights shall comply with:
a. ADAAG requirements.

b. ASME A17.1-2007. The highest operable part of
the two-way communication system shall be a
maximum of 48 inches from the floor.
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PART 3 —
3.01

3.02

INSTALLATION

A.

3. A Braille Instruction Plate shall be permanently affixed on
each remote intercom unit.
a. ADA Standards: Raised symbol and lettering
(Signage) located adjacent to the device.
EXECUTION
EXAMINATION
A. Prior to beginning installation of elevator equipment, examine the following

and verify that no irregularities exist that would affect quality or execution of
work as specified.

ONO GO WNE

Hoistway size and plumbness.

Sill pockets.

Anchor brackets

Sill supports.

Spreader/Divided beams.

Machine beams and any other supplied by others.
Pit Depth

Overhead clearance

Do not proceed with installation until previous work conforms to
project requirements.

Electrical Installation:

1.

The Contractor shall install all raceways and wiring necessary for the
proper connection and operation of all equipment. The installation shall
comply with the applicable requirements of the NEC and local codes.

Raceway:

a.

Rigid conduit connecting the various items of elevator equipment
and electrical boxes in the machine room and hoistway shall be run
parallel to the ceilings and walls. Metal wireway and auxiliary
gutters in the machine room shall run exposed in readily accessible
locations and shall not protrude into the working space around
equipment.

Liquid-tight flexible conduit shall be used for connections to motor,
limit switch, interlock push-button box, door operator motor, and
similar devices. A length of liquid-tight flexible conduit 18 to 24
inches long shall be used for connection to the elevator drive
motor.

Raceway terminal fittings shall be free from burrs, shoulders, or
other projections that will reduce internal passage area or cause
abrasion of conductors.

Electrical boxes shall be installed in accordance with the
requirements of NEC paragraph 370.
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3. Wiring:

a.

All wiring shall be run in conduit, metal wireway, or auxiliary gutter,
with the following exceptions:

1. Flexible hard-service cord, type SO, used between fixed
car wiring and switches on car doors.

2. The traveling cable connection to the elevator car.

Wire and cable shall be sized for their respective duty so that the
maximum current carried shall not exceed limits prescribed by the
NEC and local codes. The minimum sizes of conductor shall be 12
AWG for lighting and receptacle circuits and 16 AWG for operating,
control and signal circuits, except for traveling cable, where 14
AWG shall be the minimum size for elevator lighting circuit
conductors.

In glass hoistways, wiring shall be installed only in the locations
shown with the requirement that wiring and conduit be hidden from
public view.

The traveling cable shall run from a junction box on the bottom of
car to a junction box approximately midway in the hoistway. The
cable shall be anchored and suspended to minimize any strain on
individual cable conductors. The cable shall be free from contact
with the hoistway construction, car, or other equipment. The overall
covering of cable shall remain intact between junction boxes. The
Contractor shall ensure that the cable shall not bend to a radius
less than 12 times the outer diameter at any position of elevator
travel.

Traveling cable shall be suspended by the wire rope center or self-
gripping devices where cable weight will not cause excessive
crushing forces.

4. Splices and terminations of conductors shall be made only in outlet,
junction. Splices in conduit or raceways will not be permitted. Splices and
terminal connections shall be made only by means of solderless
connectors and terminal lugs as specified. Splices shall be covered with
electrical insulating tape to an insulation level equivalent to that of the
conductors. Terminal lugs used for bonding connections to metallic
structures shall be installed on bare/uncoated metallic surfaces to assure
minimum contact resistance.

5. Grounding:

a.

The Contractor shall be responsible for grounding and bonding all
parts of the elevator metallic structure, equipment and raceway in
accordance with the applicable requirements of the NEC and the
codes and regulations of the jurisdictional authorities. An
equipment grounding conductor will be furnished and installed by
other trades in each feeder to the elevator machine room and
terminated in a disconnect device or junction box.
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b. The Contractor shall provide equipment grounding conductors from

the disconnect devices or junction boxes for all feeders and branch
circuits as shown and required. Electrical equipment shall be
provided with a minimum of two ground paths. One path shall be a
green insulated equipment grounding conductor. The second path
shall be a connection to grounded metallic structure using metallic
fasteners, metallic conduit and/or bonding jumper. In elevator car,
bond exposed metallic structures, ac equipment enclosures and
lighting fixtures to grounded elevator metallic structure with metallic
fasteners as shown.

6. Each device, each terminal, and each wire on the controller panels shall
be properly identified by name, letter, or standard symbol in an approved
indelible manner, on the device, panel, or wire. The identification
markings shall be identical to markings used on the wiring diagrams.

B. Machine Room Equipment:

Machine room shall be 224 sq.ft minimum.

1.

Machine Room Emergency Lighting: Maintained Emergency
lighting fittings shall be provided in each elevator machine room.
a. There shall be a minimum of one maintained lighting
fixture.

Clearance around equipment in each machine room shall comply with
provisions of all applicable codes. Clear distance for the maintenance
purposes shall be at least 18". In no case shall this clearance supersede
minimum Code requirements.

Equipment in elevator machine room shall be so arranged that
replaceable items can be removed for repair or replacement either by
overhead hoist and dolly, or other conventional means, without
dismantling or removing other equipment components in the same
machine room.

Machine rooms must be air conditioned and heated to maintain an
ambient temperature of 50° F to 90° F degrees and a relative humidity
between 35% and 50%. The Air Conditioner shall be Split System. The
heating system for the machine room is also a built in system. A forced
removal should be done by moving the air from the room to the outside of
the building to another part of the building to keep an air exchange
through the equipment room. Intake and exhaust vent should not be
located close to each other.

Any component attached to the controller shall have a minimum
clearance of 18 inches from the side(s) of the component requiring
access for maintenance and free air circulation.

One set of approved electrical and hydraulic diagrams of elevator shall be
mounted in an aluminum channel frame with lucite cover and waterproof
fiberglass backing and installed adjacent to the appropriate drive
machine.
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8. Provide Mats of insulating rubber or other suitable floor insulation in the
front of the Controllers.

a. The Resistance range shall be 1x10*<1x10° and shall
meet ANSI/ESD requirements.

b. The rubber mat shall be the width of the controller plus 12”.

c. The length of rubber mat shall be a minimum of 24”.

d. The rubber mat shall be a %" thickness and beveled at
each end.

C. Hydraulic Elevator Cylinder

1. The Contractor shall set the hydraulic elevator cylinders true and plumb
a. Dielectric Insulation Installation
1. Each cylinder shall be electrically isolated from the
building steel and other earth ground sources
2. The following are minimum requirements:
a. Install an insulating gasket between the platen plate

and floor of the elevator cab. Use insulating sleeves
and washers on the bolts.

b. Use insulating pads to insulate the cylinder support
members (channels) from the guide rails and other
structures at ground potential.

C. Use insulating sleeves and washers on the bolts
that connect the cylinder to the support channels.

d. Install an insulating coupling on the oil supply line
between the pump and cylinder, located as close to
the cylinder as possible.

2. Insulating gaskets shall be installed in the same manner as a normal
gasket.

a. Sleeves shall not be forced through misaligned bolt holes. Where
misalignment occurs, the holes shall be reamed true, and all metal,
chips shall be carefully removed.

b. The sleeves shall extend into the plastic washer on both sides of
the flange. Any sleeves or washer cracked during installation shall
be replaced immediately.

C. After making up the flange, the resistance of each bolt to the flange
shall be tested using a 500-volt megohmmeter. If the resistance of
any bolt is less than 50 megohms, the sleeve and washer shall be
checked and changed, if necessary, to provide the required
resistance.

3.03 DEMONSTRATION

A. Acceptance Tests:
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The Contractor shall submit an operational test plan to the Authority for
approval. When each elevator, furnished, installed, and tested, is ready to
be placed in interim service, the Contractor, at no additional cost to the
Authority, shall perform operational tests described below. The Authority
shall be notified at least 48 hours prior to each scheduled test so that
arrangements can be made for the presence of appropriate personnel to
witness the tests. Acceptance Tests and inspections will be based upon
the elevator meeting the requirements of the Specification and as
evidenced by the operational test shall be witnessed by WMATA
representative.

B. Elevator Tests

1.

When the elevator work is fully completed, the Contractor shall
demonstrate to the satisfaction of the Authority and Authorities Having
Jurisdiction that the proper operation of every part of the equipment
complies with all applicable requirements including the ASME Code.

a. The inspection procedure outlined in the ASME A17.2 will form a
part of the final inspection.

b. No shop test of elevator motor and no certified test sheets will be
required.

C. The heating, insulation and resistance of the motors will be
determined under actual conditions after installation.

The Elevator Contractor shall furnish all test instruments and materials,
required at the time of final inspection, to determine compliance of the
work with the Contract requirements. Materials and instruments furnished
shall include standard 50-pound test weights, megohmmeter, voltmeter
and ammeter, Centigrade calibrated thermometers, spirit level, and stop
watch. At the time of final inspection, tests shall include, but not be limited
to, the following:

a. After installation, each elevator shall be tested without load by the
Contractor. The elevator shall be subjected to a test for a period of
eight-hours continuous run. During the test run, the car shall be
stopped at top and bottom levels, in both directions of travel with
a standing period of 10 seconds at each landing.

b. Full-Load Run Test

1. The elevator shall be subjected to a test for a period of
one-hours continuous run, with full specified rated load
in the car. During the test run, the car shall be stopped
at top and bottom levels, in both directions of travel with
a standing period of 10 seconds at each landing.

C. Speed Test

1. The actual speed of the elevator car shall be
determined in both directions of travel, with full specified
rated load and with no load in the elevator car.
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2. Speed tests shall be made before and after the full-load
run test.

3. For hydraulic elevators, speed shall be determined with
a temporarily mounted tachometer on the guide rail or
stop.

4, Car speed when ascending shall be not more than 10

percent above not more than 10 percent below the
specified car speed.

5. Car speed when descending shall be not more than 25
percent above not more than 10 percent below the
specified car speed.

d. Temperature Rise Test

1. The temperature rise of the drive unit motor shall be
determined during the full-load test run. Temperatures
shall be measured as specified in NEMA and IEEE
Standards. Under these conditions the temperature rise
of the motor shall not exceed NEMA and IEEE specified
temperature rise. Test shall be started only when all
parts of equipment are within 9 degrees Fahrenheit of
the ambient temperature at time of starting test.

e. Car Leveling Test

1. Elevator car leveling devices shall be tested for ¥%-inch
accuracy of landing at all floors with no load in car and
with full load in car, in both directions of travel.

2. One re-level operation is permitted when full load is in
the car.
3. Accuracy of floor leveling shall be determined both
before and after the full-load run test.
f. Insulation Resistance Test
1. The complete wiring system of elevator shall be free

from short circuits and accidental grounds. The
insulation resistance of the system shall be more than
one megohm when tested by using a 500-volt
megohmmeter. The elevator structure, equipment, and
raceway shall be tested for continuity to ground.

3.04 ELEVATOR PROTECTION

1. The finished elevator installations shall be completely barricaded and
enclosed to preclude their use without permission of the Contractor until
Final Acceptance and release by the Contractor for general use. The
enclosure shall be fabricated to allow easy access for maintenance,
testing and adjustment.
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2. The Contractor shall be responsible for the security of the contents of
each machine room. The Contractor shall control access to that room,
and ensure that it shall remain secure at all times until the completion of
the Contractor’s interim maintenance obligation.

3. Protection: During installation and until all elevator systems are fully
operational and accepted by WMATA, make all necessary provisions to
protect all elevator components from damage, deterioration, and adverse
environmental conditions. Do not use or allow the use of the elevator for
construction purposes such as hauling materials or worker transport
during construction.

4, Security Of Machine Rooms: The Contractor shall be responsible for the
security of the contents of each machine room. The Contractor shall
control access to that room and ensure it shall remain locked and secure
at all times.

5. Field Painting:

A. The pit, pit walls and machine room floor shall be painted. All
machine room equipment shall be given two coats of approved
machinery paint. All new iron work shall be given one coat of rust-
inhibiting paint.

B. Metal parts visible to the public shall be field painted where
specifically shown or authorized by the Authority.

3.05 MAINTENANCE

The Contractor shall perform full maintenance service for a period of two years on
each elevator in accordance with the manufacturer's maintenance manual and
WMATA ELES maintenance program prior to WMATA providing permanent
maintenance. The period of maintenance shall begin after test(s) and Provisional
Acceptance of each elevator and shall extend to the scheduled date of Final
Acceptance for all units in the same facility plus a period of two years. In no case
shall the interval between inspections and testing be greater than one month. The
maintenance service during the warranty period shall be provided by fully trained
elevator mechanics. The maintenance tasks shall include, but not be limited to,

the following:

a. Inspection of completed installation and periodic testing tomaintain

the elevators in completely operable condition.

b. Contractor shall provide support for periodic, accident and incident,
PM compliance inspections.

Lubrication of parts, and the protection of the equipment.

d. Replacement of defective parts at no additional cost to the
Authority.

e. Annual clean down of the elevator and hoistway enclosure is
required. Make necessary arrangements with Authority in order to
minimize any inconvenience.

f. Contractors performing maintenance are responsible for all service,

repair work and emergency call. The contractors shall provide
unlimited service during revenue hours and twenty-four (24) hour
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3.06

A.

(including Holidays) emergency call back service at no additional
cost.

1) Provide twenty (24) hour (including Holidays) emergency
service during the maintenance period consisting of a
prompt response (within 1 hour) to emergency request by
telephone or otherwise from Authority or designated
representative if an elevator is inoperable or in case of
injury, entrapment, or potential injury to persons.

2) Unlimited service callbacks are included with a required
response time of one (1) hour (including Holidays).

g. Periodic maintenance (based on WMATA schedule) shall be

performed off peak hours to minimize service interruption as long
as the other elevator serving the same plateform is operational.

h. Reporting: Detailed monthly records of tasks performed including

names of individuals performing the tasks, date and time
performed, and other pertinent data. In addition, the reports are to
be provided in an electronic format acceptable to WMATA'’s needs.

Contractor performed maintenance shall follow the WMATA Office
of Elevator and Escalator Operations procedures, schedules and
check charts.

Within three (3) months prior to the termination of this contract, the Authority
or his designated representative(s) shall make a thorough maintenance
inspection of all equipment covered under this contract. The contractor shall
provide personnel to remove, test, and operate equipment as necessary. All
deficiencies found as a result of this inspection shall be corrected by the
Contractor as required in this agreement with no additional cost for the
Authority.

REMOTE MONITORING SPECIFICATIONS:

Allen Bradley DF1 or ELES Engineering approved equal or industry
standard Modbus protocol shall be provided to transmit data from the
Elevator/Escaator controller to the Authority's AEMS RTU computer
control and data system. The Design-Builder shall provide a controller
data interface to a DH-485 network located in the Elevator /Escalator
machine room. The DH-485 controller interface shall be programmable
for data rates up to 115Kbps. The interface shall allow other nodes such
as other Elevator or Escalators to be readily incorporated into the DH-485
network. The controller data interface shall include one Allen Bradley SLC
PLC per station to function as a data concentrator to consolidate data
from all the controllers in the station. The software for the data
concentrator shall be as specified by the Authority. The data concentrator
shall receive controller data over the DH-485 data network and provide
formatted data to the AEMS RTU through a RS 232 link. This data
transmission may be accomplished by a separate PLC controller
integrated into the control system.
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E.

F.
Overview

The Elevator /Escalator control system shall automatically initiate the transmittal
of data when data is requested by the Authority’s AEMS system and continue
until all data is received by the AEMS RTU in the station AC switchboard room.
The Authority will perform final integration of the data in the AEMS system.

The Contractor shall also provide the required hardware to download data from
any fault finding annunciator panel to a supplied laptop PC being utilized at the
Elevator/Escalator location. The provided software shall permit the downloading
and storage of data on the supplied laptop PC from multiple fault finding
annunciator panels.

The Contractor shall install an Allen Bradley network interface module, (model
1761-NET-AIC, or approved alternative) beside the PLC in the controller and
provide 24 VDC power to the module. The Allen Bradley PLC will be used for
remote monitoring capabilities into WMATA established engineering monitoring
network.

a) The Contractor shall provide all wiring and programming of the PLC to
communicate with station data concentrators on the DH-485 network.
Coordinate work with WMATA ELES Engineering.

b) The Contractor shall pull all remote monitoring cables to the interface in
the elevator controller from the remote monitoring network going back to
WMATA’s Automated Energy Management System (AEMS) remote
terminal unit (RTU).

c) Provide Ethernet communication between the elevator machine room and
WMATA'’s communication room. The communication port shall be located
less than 6’ from the controller and shall have minimum of two ports for
data communication.

Terms and Definitions
Boolean - A single bit data type.

2. DF1 - A Rockwell Automation Company proprietary communications
protocol.

3. DH485 - An industrial communications network used by Allen Bradley
programmable controllers.

Integer - A data type 16 bit signed (range -32768 to 32767).
PLC - Programmable Logic Controller.

QEI - QEI Inc. Springfield NJ

RTU - Remote Terminal Unit

N o o bk

Elevator Remote Monitoring Data Specification

The design of the WMATA escalator & elevator monitoring system shall include a data
concentrator PLC to gather data from the elevator control PLC’s over an Allen Bradley DH 485
network or ELES Engineering approved equal. The QEI RTU shall read data from the WMATA
data concentrator PLC via an RS 232 serial connection to a 1746-BAST (or ELES Engineering
approved equal) module using Allen Bradley DF1 (or ELES Engineering approved equal)
protocol. See figure 1.1 for reference. This specification defines data to be presented by the
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WMATA data concentrator PLC to the QEI RTU. The WMATA data concentrator PLC station
shall pole the escalator & elevator controller(s) periodically for data and format the data into
blocks within the WMATA data concentrator. An Ethernet TCP/IP connection is available at the
Data concentrator PLC. The data concentrator PLC has been designed to collect data from up
to (10) escalators and/or elevators. The data concentrator PLC is to be mounted into the
existing QEI RTU enclosures and powered by a 120 VAC source from within the RTU. For
Metro stations where more than (10) escalators and elevators are present additional data
concentrator PLC’s will be required.

TO ADDITIONAL ESCALATOR
CONTROLLERS AS REQUIRED
10 MAX PER DATA CONCENTRATOR

DH 485 NETWORK

1761-NET-AILC

RS232  CHO

BELDEN 9842 DR EQUAL

TYPICAL ESCALATOR CONTROLLER

i
i
i
1
i

IH 485

PANELVIEW 550
IH 485

2. Data Concentrator PLC Data File Assignments.

Figure 1.1

WMATA DATA CONCENTRATOR

1761-NET-AIC

RS 232 CH O

ETHERNET

TCP/1P

SLC 5705 PROCESSOR
1746-BAST (BASIC MODULE)
5/05 PROCESSOR ACTS AS

A NETWORK BRIDGE BETWEEN

ETHERNET AND DH485

[al

|

Te

DF1 PROTOCOL
RS 232

1761-CBL-AC00

CABLE BY QEI

RS 232
DFt PROTOCOL
T0 QEI RTU

BASIC MODULE
PROGRAMMING PORT

The WMATA data concentrator PLC shall store data for up to (10) escalators and/or elevators in
any combination as defined in table 2.1.
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Table 1
Escalator Elevator Status Analog DC PLC DC PLC MSG
DH485 node # H485 node # bits File Data File MSG file# buffer file#
1 N20 N21 N81 N101
2 N22 N23 N82 N102
3 N24 N25 N83 N103
4 N26 N27 N84 N104
5 N28 N29 N85 N105
6 N30 N31 N86 N106
7 N32 N33 N87 N107
8 N34 N35 N88 N108
9 N36 N37 N89 N109
10 N38 N39 N90 N110
11 N40 N41 N121 N141
12 N42 N43 N122 N142
13 N44 N45 N123 N143
14 N46 N47 N124 N144
15 N48 N49 N125 N145
16 N50 N51 N126 N146
17 N52 N53 N127 N147
18 N54 N55 N128 N148
19 N56 N57 N129 N149
20 N58 N59 N130 N150
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Concentrator PLC 25 N80 N79
(DC)

Each data file shall begin with word 1 (example: escalator #1 status bits begin with N20:1 and end at

N20:20)

The data concentrator PLC communication ports shall be configured as follows.

Channel 1

Driver: Ethernet
IP Address: TBD
Subnet Mask: TBD

Gateway Address:  TBD

Channel 2

Driver: DH485
Baud Rate: 19.2K
Node Address: 25

1756-BAST basic module communication ports shall be configured as follows.
Port 1: Programming port

Settings -- 19,200 Baud, No parity, 8 bits, 1 stop bit, No handshaking

Port 2: DF1 port

Settings -- 19,200 Baud, No parity, 8 bits, 1 stop bit, No handshaking

DF1 — Op Code 19 (Full Duplex, NHS, ER, Enable DPD, CRC error checking,
Timeout = 50
Retries =3
RTS on delay = 20 msec
RTS off delay = 20 msec
Module address = 10

DHA485 Port — Not Available

3. Data Format
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Data Concentrator status in File N80 per table 3.0
Table 3.0 Data Concentrator Status Bits
WORD BIT | DATATYPE DESCRIPTION “0” STATE “1”
STATE
1 0| BOOLEAN Spare
1 BOOLEAN |Data Concentrator PLC Battery Status FAULT | NORMAL
2| BOOLEAN | Data Concentrator Basic Module Battery FAULT | NORMAL
Status
3 BOOLEAN
4 BOOLEAN
5 BOOLEAN
6 BOOLEAN
7 BOOLEAN
8 BOOLEAN
9 BOOLEAN
10 BOOLEAN
11 BOOLEAN
12 BOOLEAN
13 BOOLEAN
14 BOOLEAN
15 BOOLEAN
WORD BIT | DATATYPE DESCRIPTION [“0” STATE “1”
STATE
2 BYTE Data Concentrator checksum bytel
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3 BYTE Data Concentrator checksum byte2

Words 4 through 20 of the Data Concentrator status file (N80) are unused.

The Data Concentrator Analog data file (N79) is unused.

Elevator data:

Two 20 word (40 BYTE) blocks of data shall be developed for each elevator one block for status bits
and one block for analog data. Table 3.3 defines the format of data for status bits. Table 3.4

defines the format for analog data.

Table 3.3 Elevator Status Bits

WORD | BIT| FAULT TYPE DESCRIPTION |“0” STATE “1”
STATE

1 0 FAULT 24 VDC POWER SUPPLY FAULT | NORMAL
1 FAULT SAFETY CIRCUIT GOOD FAULT | NORMAL

2 FAULT TOP FINAL LIMIT TRIPPED FAULT | NORMAL

3 FAULT BOTTOM FINAL LIMIT TRIPPED FAULT | NORMAL

4 FAULT DRIVE FAULTED FAULT | NORMAL

5 FAULT OVERLOAD TRIPPED FAULT | NORMAL

6 FAULT STOP BUTTON ACTIVATED FAULT | NORMAL

7 STATUS IN-CAR ALARM BUTTON PRESSED ALARM | NORMAL

8 FAULT OUT OF SERVICE BY DELAY FAULT | NORMAL

9 FAULT MOTOR LIMIT TIMER TRIPPED FAULT | NORMAL

10 FAULT VALVE LIMIT TIMER TRIPPED FAULT | NORMAL

11 STATUS INSPECTION OPERATION ON ON OFF

12 STATUS INDEDENDANT SERVICE ON ON OFF

13 STATUS VISCOSITY CONTROL ON ON OFF

14 STATUS CONTROLLER TEST SWITCH ON ON OFF
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15 STATUS FIRE SERVICE PHASE 1 ON ON OFF
WORD | BIT| FAULT TYPE DESCRIPTION |“0" STATE “1”
STATE
2 0 STATUS FIRE SERVICE PHASE 2 ON ON OFF
1 FAULT SMOKE SENSOR @ MAIN ON ON OFF
2 FAULT SMOKE SENSOR @ OTHERS ON ON OFF
3 STATUS EMERGENCY POWER OPERATION ON OFF
4 STATUS OVERRIDE ON ON OFF
5 STATUS CAR IS RUNNING UP |NOT-RUN |RUNNING
6 STATUS CAR IS RUNNING DOWN |NOT-RUN |RUNNING
7 STATUS BRAKE LIFTED LIFTED | NORMAL
8 STATUS CAR IS IN DOOR ZONE [T IN ZONE | IN ZONE
9 STATUS INTERLOCKS ARE MADE OPEN | NORMAL
10 STATUS FRONT DOOR GATE SWITCH MADE OPEN | NORMAL
11 STATUS FRONT DOOR FULLY CLOSED OPEN | CLOSED
12 STATUS FRONT DOOR FULLY OPEN | CLOSED OPEN
13 STATUS FRONT DOOR REVERSAL ACTIVATED OFF | ACTIVE
14 STATUS | FRONT DOOR PROTECTION ACTIVATED OFF | ACTIVE
15 STATUS REAR DOOR GATE SWITCH MADE OPEN | NORMAL

In Ground Hydraulic Elevators

73

14200




Washington Metropolitan Area Transit Authority Rev. 08-2014
WORD | BIT| FAULT TYPE DESCRIPTION |“0” STATE | “1"STATE
3 0 STATUS REAR DOOR FULLY CLOSED OPEN | CLOSED
1 STATUS REAR DOOR FULLY OPEN | CLOSED OPEN
2 STATUS REAR DOOR REVERSAL ACTIVATED OFF | ACTIVE
3 STATUS REAR DOOR PROTECTION ACTIVATED OFF | ACTIVE
4 FAULT DOOR REVERSAL DEVICE FAILURE FAULT | NORMAL
5 FAULT ROPE BRAKE SET FAULT | NORMAL
6 FAULT LEVELING SYSTEM FAILURE FAULT | NORMAL
7 FAULT WATER INTRUSION ALARM ACTIVE FAULT | NORMAL
8 STATUS ELEVATOR SLC 5/03 LOW BATTERY FAULT | NORMAL
9 STATUS ELEVATOR SLC 5/03 COMM. ACTIVE FAULT | NORMAL
10 STATUS ELEVATOR SLC 5/03 LOCAL/REMOTE | REMOTE LOCAL
11 STATUS ELEVATOR SLC 5/03 RUN/PROG PROG RUN
12 FAULT FAULTED FAULT | NORMAL
13 STATUS Out of Service FAULT | NORMAL
14 SPARE
15 SPARE
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WORD | BIT| FAULT TYPE DESCRIPTION ‘0" STATE “1"STATE
4 0 STATUS CAR POSITION 1 NOT AT POSITION AT POSITION
1 STATUS CAR POSITION 2 NOT AT POSITION AT POSITION
2 STATUS CAR POSITION 3 NOT AT POSITION AT POSITION
3 STATUS CAR POSITION 4 NOT AT POSITION AT POSITION
4 STATUS CAR POSITION 5 NOT AT POSITION AT POSITION
5 STATUS CAR POSITION 6 NOT AT POSITION AT POSITION
6 STATUS CAR POSITION 7 NOT AT POSITION AT POSITION
7 STATUS CAR POSITION 8 NOT AT POSITION AT POSITION
8
9
10
11
12
13
14
15

Words 5 through 20 are unused.
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Table 3.4 Elevator Analo

Data

WORD

DATA
TYPE

MIN
VALUE

MAX
VALUE

UNITS

SCALE
FACTOR

DESCRIPTION

INTEGER

AMPS

X10

DRIVE MOTOR AMPS

INTEGER

KWH

X1

PRE DAY KWH

INTEGER

X1

PRE DAY UP COUNT

INTEGER

X1

PRE DAY DOWN COUNT

INTEGER

X1

PRE DAY FRONT DOOR CYCLES

INTEGER

X1

FAULT CODE

INTEGER

X1

PRE DAY REAR DOOR CYCLES

INTEGER

INTEGER

10

INTEGER

11

INTEGER

12

INTEGER

13

INTEGER

14

INTEGER

15

INTEGER

16

INTEGER

17

INTEGER

18

INTEGER

19

INTEGER

20

INTEGER

Note: All analog values are multiplied by 16 in the data concentrator to bit shift left 4 bits to align
with QEI's 12 bit analog data types.

A note on communication loss
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A 60 second watchdog timer is coded into each escalator file. If communications are lost between
the data concentrator and the escalator controller for more than 60 seconds the watchdog timer will
timeout. When the timer has timed out the communications loss bit will be reset (0) to indicate the
communications loss condition.

3. Time and date sync
The QEI RTU shall provide clock synchronization to the WMATA data concentrator PLC
every 5 minutes. Table 4.1 defines the address and data format of the clock registers in the
WMATA data concentrator PLC. The data concentrator PLC shall set the escalator controller
date and time every day at 3 AM.

Table 4.1
FUNCTION ADDRESS FORMAT
YEAR N13:10 4 DIGITS
MONTH N13:11 2 DIGITS
DAY N13:12 2 DIGITS
HOUR N13:13 2DIGITS 24 HOUR
MINUTE N13:14 2 DIGITS
SECOND N13:15 2 DIGITS

4. Data Concentrator PLC Program

The data concentrator PLC includes code to monitor up to 10 escalators and 5 elevators.
Each escalators and elevators has an independent code file and a configuration bit. If an
elevator is to be monitored the configuration bit must be set corresponding to the DH485
station address of the elevator controller. If the configuration bit is reset (0), the status and
analog data table values for the elevator or escalator will be set to 0.
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The configuration bits are as follows.

Escalator | DH485 Address of Elevator | DH485 Address of
Configuration Bit Escalator Controller Configuration Bit Elevator Controller
B9:0/1 1 B9:1/1 11
B9:0/2 2 B9:1/2 12
B9:0/3 3 B9:1/3 13
B9:0/4 4 B9:1/4 14
B9:0/5 5 B9:1/5 15
B9:0/6 6 B9:1/6 16
B9:0/7 7 BO:1/7 17
B9:0/8 8 B9:1/8 18
B9:0/9 9 B9:1/9 19
B9:0/10 10 B9:1/10 20

3. Data Concentrator Gateway IP addresses.

The Data concentrator PLC acts as a gateway between the Ethernet and DH485 networks.
The PLC contains a list of IP addresses, known as the routing table which will be allowed
access to the DH485 network. The routing table will contain 20 addresses.
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Station IP Address

1 TBD

10

11

12

13

14

15

16
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17
18
19
20
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END OF SECTION
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C-11 Potomac Yard Station Project.

SECTION 27 02 30
COMMUNICATIONS - FIBER OPTIC SYSTEM

PART 1 : GENERAL
DESCRIPTION

1.01

A.

This Section describes the basic requirements for the design and installation of
the Fiber-Optic System (FOS). Refer to reference 25235-000-3PS-EF00-16704
for Fiber Management Requirements. The Fiber-Optics System will provide the
transmission medium for the LAN/WAN between both the C10 Ronald Reagan
National Airport station, C12 Braddock Road rail station and the newly
constructed C11 station. To maintain maximum network reliability, conduit /
route diversity is required in the emplacement of the (Primary) and (Secondary)
cable during installations.

New fiber optic cables shall be installed under this contract to provide a medium
for the FOS. The Contractor shall design a system that has optical fiber paths
between each new passenger station with connections to the Jackson Graham
Building and the Carmen Turner Facility over existing fiber optic cables. The
Contractor shall install Primary and Secondary 288 fiber-optic cables from the
existing C10 Ronald Reagan National Airport & C12 Braddock Road rail station
Communication Rooms to the newly constructed C11 station. The contractor
shall install one 24 Strand OSP Single mode fiber will be installed from the C11
Potomac Yard station Communications Equipment Room (CER) to the Tie
Breaker Station (TBS) at 951 Slaters Lane in Alexandria (Chain marker 497+00)
and to the Tie Breaker Station (TBS) at 3101 Potomac railroad Access Road in
Alexandria (Chain marker 407+00) as well as the C11 Traction Power Substation
at (Chain marker 459+00 to support remote monitoring SCADA services. The
contractor shall install a hybrid 24/24 strand OS2/OM4 cable from the main
(CER) to each remote LAN location within the rail station. These locations can
be Telecommunications Rooms (TR) Telecommunications Enclosures (TE)
Entrance facilities (EF) or remote monitoring SCADA Telecommunications
enclosures (TE) that are located in the AC Switchboard room.

The FOS shall be designed to accommodate the LAN/WAN and other optical
transmission requirements, as needed.

The FOS in conjunction with the LAN/WAN is designed to provide voice and data
transmission capabilities to accommodate the communications requirements of
each of the passenger stations, as well as other selected buildings along the
Airports Authority’s rights-of-way.

The FOS shall also provide for IP CCTV video transmission via the LAN/WAN,
from the new passenger stations to the Jackson Graham Building.
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1.02

F.

The data transmission equipment of the FOS described herein includes, but is
not limited to, the following components:

1. Fiber Optic Cable Plant.
2. LAN/WAN Equipment.
3. Optical Fiber Termination Facilities.

The fiber optic cable plant shall be composed of separate fiber optic cable runs
for the various WMATA transit routes from the nearest adjacent rail stations to
be tied into WMATA'’s existing fiber optic cable plant..

1. The fiber optic cable runs shall be composed of individual fiber optic cable spans
installed along WMATA's rights-of-way.

2. The fiber optic Primary and Secondary cable runs shall contain the necessary
optical fibers (including spares) for the data transmission requirements, in both
directions of transmission In addition; the fiber optic Primary and Secondary
cables shall contain optical fibers for future use.

a. The quantity of spare optical fibers for the voice and data
transmission within each fiber optic cable span shall be based on
a splice design provided by WMATA-IT/NCS

b. The fiber optic cables shall be installed within fiber optic cable
mesh pulling sleeves in all conduits and cable ducts along the
rights-of-way and within all passenger stations. (Cable mesh
pulling sleeves are not required in cable troughs.)

C. To maintain route diversity the primary and secondary cable runs
will not travel on the same trough system. They must be separated.
Primary cables shall be installed in the outbound track trough and
secondary cables shall travel in the inbound trough system.

3. The contractor shall provide two 288 fiber cables to the C11 station from both
the inbound and outbound stations, for connectivity.

The optical fiber termination facilities shall consist of a wall mount fiber splice
enclosure and rack mountable fiber patch panels in each of the passenger
stations or wayside communication node facility for the Primary and Secondary
fiber cables. Fiber termination facilities shall allow the appropriate optical fibers
of the fiber optic cables to be terminated and shall provide splice panel organizers
for the splicing of optical fibers that “pass through” any location. Termination
facilities at all locations facilities shall be provided by the contractor.

QUALITY ASSURANCE

A. Codes, Regulations, Reference Standards and Specifications:

1. Codes and regulations of the Authority Having Jurisdictions.
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47 CFR 15, Subparts A and B.
UL 50.

NEMA AB 1 and NEMA KS 1.
ITU-T.

NFPA 130 2013 Edition.

ANSI/TIA 568-C-0, Generic Communications Cabling for Customer Premises,
February 2009

8. ANSI/TIA 568-C-3, Commercial Building Standard Telecommunications
Standard Part 3: Optical Fiber cabling components.
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9. ANSI/TIA 569-C, Commercial Building Standard Telecommunications pathways
and spaces.

10. TIA-527, Measurements of optical power loss of installed single mode fiber cable
plant-OFSTP-7

11. TIA-526-14-A, Optical power loss measurements of installed multimode fiber
cable plant-OFSTP-14A.

12. TIA-758-A, Customer-Owned Outside Plant Telecommunications Infrastructure
Standard, August 2004.

13. BICSI-TDMM, Building Industries Consulting Services International,
Telecommunications Distribution Methods Manual (TDMM) — 13th Edition, 2014

B. Design and production tests: Refer to the Contract Documents. Submit certified
test results, or provide certified test results on identical units. Furnish certified
test reports showing test data and results as well as manufacturer’'s comments
on tests.

C. Interchangeability: Refer to the Contract Documents. Furnish products of a
manufacturer regularly engaged in the manufacture of applicable systems. In
addition: Standard commercial products shall be furnished whenever such
equipment and materials will satisfy the stated specifications. Suitable modified
standard commercial devices shall be furnished when required to satisfy
specification requirements. Custom developed and fabricated equipment units
and devices shall be confined to those items for which suitable commercial off-
the-shelf (COTS) products are not available to guarantee compliance with the
Specifications. When custom design, fabrication, or assembly is required, every
effort shall be made to minimize the number of different modules, solid-state
devices used.

1. With each system, subsystem and facility, two or more like functions shall be
performed by identical units. In no case shall the equipment or hardware used in
one portion of a system, subsystem or facility be different from that used in
another portion to perform the same function under similar operating and
environmental conditions (outdoor systems are distinct from indoor systems).

2. Equipment shall be physically compatible with recent versions of existing
WMATA equipment performing similar functions and used for comparable
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1.03

1.04

1.05

applications elsewhere in similar WMATA facilities, insofar as possible. The use
of adapter plugs, interface boxes, and replacement mounting brackets or
enclosures that fit available space and mounting holes may be allowed by the
Airports Authority to maintain interchangeability when competitive products that
do not require such devices are determined to be unavailable (applicable to
COTS major equipment items only). Custom designed and fabricated equipment
must be fully interchangeable without requiring the use of such devices. If a
determination is made to allow use of such devices, all necessary adapters and
interface devices shall be provided with each item of equipment furnished, at no
additional cost.

Equipment shall be software compatible with recent versions of existing WMATA
equipment performing similar functions and used for comparable applications
elsewhere in similar WMATA facilities.

Major items of equipment furnished shall be within the physical size and
configuration limitations specified in provisions of this Contract. If such
specifications are not included in the provisions, major items of equipment shall
be of a physical size and configuration closely comparable to equipment
currently in use of comparable applications elsewhere in similar WMATA
facilities.

Exception: Lighter weight and smaller sized more modern versions of equipment
are sought by the Airports Authority where their use presents significant
advantages. The use of new generations of equipment that differ in size and are
not fully interchangeable will be considered for approval, in order to take
advantage of significant technological improvements developed by industry.

D. Qualifications of Instructor for Operation and Maintenance Training: Refer to the
Contract Documents. Perform operation and maintenance training for
development and performance of operation and maintenance training for
applicable systems. Qualifications will be considered adequate when the
following is demonstrated:

1. Instructor has in-depth knowledge of the design, packaging, operations,
maintenance and trouble-shooting of the systems to be taught.

2. Instructor has been trained in teaching methods or has previous satisfactory
experience in teaching with emphasis on the subject matter to be covered in the
course of instruction.

REFERENCES

A. FCC Part 15, Radio Frequency Devices.

SUBMITTALS

A. See the Contract Documents for this section.

RELATED SECTIONS
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A. Section 27 20 00 — Local Area Network / Wide Area Network (LAN/WAN)

1.06 SYSTEM DESCRIPTION

A. Description: The FOS provides the transmission medium for voice and data
signal transmissions between the Jackson Graham Building, Carmen Turner
Facility, and passenger station(s). To maintain maximum reliability, route
diversity for the fiber-optic, Primary and Secondary cables shall be installed in
separate pathways along the alignment.

B. Capacity:

1. The Contractor shall design, furnish, and install fiber splice enclosures and patch
panels at the new fiber-optic terminal locations, and at interface locations along
the fiber cable route to interconnect/service the new fiber-optic circuits.

2. The Contractor shall furnish fiber optic patch cords in quantities to accommodate
all patch possibilities on each furnished patch panel.

1.07 SYSTEM PERFORMANCE REQUIREMENTS

A. The Contractor shall be responsible for the overall performance of the FOS. The
following overall system performance requirements are designed to ensure that
the FOS, delivered in accordance with these Specifications, meet the
requirements of WMATA.

1. Span Line Transmission: Capability of supporting 1310 & 1550 nanometer
optical wavelengths on two optical fibers; one in each direction.

2. Span Line Gain:

a. Optical link adequate to support a minimum of 9 dB of margin in
the span line loss budget (for equipment degradation, temperature
variation and future splices) and maintain a Bit Error Rate (BER) of
less than 1 in 10%°, There shall be no inter-nodal repeaters.

b. Optical Attenuation: Receiver optical line input shall be regulated
with optical attenuators to ensure that the input optical power to the
receiver (without the loss margin) does not exceed the maximum
allowable input power indicated by the manufacturer.

Splice Losses: 0.05 dB or less average, 0.10 dB max.
Connector Losses: No greater than 0.50dB per connector..

1.08 QUALIFICATIONS

A. Manufacturer. Company specializing in manufacturing the Products specified in
this section with minimum three years documented experience.
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B. Supplier: Authorized distributor of specified manufacturer with minimum three
years documented experience.

1.09 REGULATORY REQUIREMENTS

A. Conform to requirements of FCC Part 15 and REA PE-90.

1.10 MAINTENANCE SERVICE

A. See the Contract Documents for this section.

PART 2 : PRODUCTS
2.01 FIBER SPLICE PANEL

A. Mounting: Wall/Floor mountable.

B. B. The Splice Panel shall include:

1. An adequate number of splice trays; each splice tray shall accommodate a
minimum of 12 fusion type splices.

2. Storage of excess lengths of the pigtail assemblies and buffer tubes/optical fibers
of Fiber optic cables.

3. Sufficient tray areas for excess optical fiber storage with provisions to assure that
the remaining unassigned optical fibers do not exceed a 2-inch bend radius.

4, Round splice trays that also house excess FO pigtail and tube slack.
C. Provide cable clamps to secure fiber optic cables to the chassis. Cable clamps

include the necessary hardware to ground the metallic central strength members
(if provided) and corrugated steel shield armor of the fiber optic cables.

2.02 FIBER PATCH PANEL

A. Mounting: 19-inch EIA standard rack.

B. The termination/distribution cable trays shall include:
1. 36 optical bulkhead adapters; single-mode optical fiber Type SC.

2. 36 corresponding single-mode optical fiber pigtail assemblies with appropriate
type optical connectors to mate with optical bulkhead adapters.

3. Designation strips for identification of the 36 optical bulkhead adapters.

2.03 FIBER OPTIC CABLES (288-FIBERS)
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A.

General.

1. The fiber optic cables shall be of an open-channel type configuration or of a loose
tube type configuration.

2. The quantity of optical fibers within each fiber optic cable shall be chosen to fulfill
the operational requirements of the WMATA, and continue the fiber-optic design
philosophy for operational and spare fibers used in prior constructed rail
sections/stations, and depicted in a typical configuration on the Contract
Drawings.

3. Shall conform to NFPA-130, 2017

Cable Composition - Loose Tube Type Configuration.
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10.
11.

12.

13.

Central Strength Member

Water Blocking Tape

Gel Free Buffer Tube

Dielectric Water Blocking Strength Members
Double Jacket, Single Armor

Rip cords

UV Resistant Inner Jacket

a. Stranded galvanized steel wire with polyethylene overcoat or
dielectric glass fiber reinforced plastic (overcoat is optional).

Over-length Loose Tubes:

a. Hard, abrasion-resistant compound.

b. Provides mechanical and environmental protection of the optical
fiber.

C. Appropriate quantity to accommodate optical fiber requirements.

d. Each loose tube individually color-coded.

288 Single-mode Optical Fiber strands.

Water-Blocking Compound:

a. Water Blocking tape.

b. Dielectric Water Blocking Strength Members.
Core Wrap:

a. Polyester core tape applied longitudinally over slotted-core to
contain water-blocking compound.

Inner Jacket:

a. Medium-density polyethylene.




C-11 Potomac Yard Station Project.

b. Carbon black in color for protection against ultraviolet radiation.
14. Corrugated Steel Shield Armor:
a. Electro chrome steel coated with ethylene-acrylic copolymer on
both sides.
b. Applied longitudinally over inner jacket.
C. Electrically continuous.

15. Outer Jacket:

a. Low smoke and zero halogen.

b. Carbon black in color for protection against ultraviolet radiation.
16. NFPA-130 compliant
17. Orange in color.

C. Overall Physical Cable Characteristics.
1. Pulling load (Installation): 2600-Ibf (2669-Newtons).
2 Operating Load: 2225-Ibf (1000-Newtons).
3. Crushing Resistance: 2344-Ib/in (600-Newtons/cm).
4

Operating Temperature Range: -40 degrees Celsius to +70 degrees Celsius.

D. Optical Fiber Characteristics

1. Type: Single-mode.
Operating Wavelength: 1310-nm / 1550-nm
Attenuation @ 1310-nm: 0.5-dB/km maximum.
Attenuation @ 1550-nm: 0.25-dB/km maximum.

Maximum Dispersion: <3.5 ps/km-nm over the wavelength range of 1285-nm to
1335-nm.

Cut-off Wavelength: 1200 + 70 nm.
Fiber Mode Diameter: 8 + 1 um.
Fiber Outer Diameter: 125 + 3 um.

a M w DN
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Protective-Coating Diameter: 250 + 20 pym (minimum coating thickness of 40
um).
10. Each optical fiber shall be individually color-coded.

2.04 FIBER OPTIC PATCH CORD

A. Connector: Type SC on one end and SC or equipment related on the other end,;
single-mode fiber.

B. Length: Three meters.

10
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2.05

FIBER OPTIC CABLE WARNING TAG

A.

B
C.
D

Weatherproof.
22-Mil PVC with UV inhibitors with silicon adhesives.
UV Type Il Ink Graphics.

Graphics to include “CAUTION-FIBER-OPTIC CABLE - PROPERTY OF
WMATA IT/NCS”.

PART 3 : EXECUTION
FIBER OPTIC CABLE - GENERAL INSTALLATION

3.01

3.02

3.03

A.

Installation practices shall conform to the fiber-optic cable manufacturer's
installation recommendations, especially those concerning allowable bending
radius of the cable and/or individual fibers.

PASSENGER STATION INSTALLATION

A.

Install the following equipment in the Communications Equipment Room of the
passenger station (exact location to be approved by the Airports Authority) on a
19-inch EIA standard equipment rack:

1. Fiber Splice enclosure
2. Primary Fiber Patch Panel.
3. Secondary Fiber Patch Panel.

Provide 120-VAC, 60-Hz to the appropriate equipment from the SNMP
manageable and switchable AC power receptacle strip on the equipment rack.

Install assembled optical fiber patch cords to connect the Fiber optic Add/Drop
Repeater to the Fiber Patch Panels.

Install appropriate optical attenuators at the Fiber Patch Panels.
Provide appropriate type fiber optic hazard warning signs/tags (approved by

WMATA IT/NCS) on the Fiber Splice Panel, the Fiber Patch Panel, the Fiber
optic Add/Drop Repeater, and the optical fiber patch cords.

EXISTING PASSENGER STATION INSTALLATION

11
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A. The Contractor shall install the following equipment in an existing passenger
station, as required to provide the fiber-optic cable connectivity contained in his
system design:

1.
2.

Primary and Secondary Fiber Splice Panel.
Primary and Secondary Fiber Patch Panels.

B. Provide appropriate type fiber optic hazard warning signs/tags (approved by the
Airports Authority) on the Fiber Splice Panel, the Fiber Patch Panel and the
optical fiber patch cords

3.04 INSTALLATION ALONG THE RIGHTS-OF-WAY

A. Fiber Optic Cable Mesh pulling sleeves

1.

Install fiber optic cable mesh pulling sleeves in all ancillary structures, conduits,
cable ducts within duct banks within the passenger station, to facilitate the
installation and protection of the fiber optic cables in accordance with the
Contractor’s system design.

Provide appropriate fiber optic hazard warning tags (approved by WMATA
IT/NCS):

a. At each manhole location in the duct bank of the rights-of-way.

B. Fiber Optic Cable.

1.

Install the Primary fiber optic cables following track plans for the Primary side of
the cable plant for the entire run of the Primary cable. Install the Secondary fiber-
optic cables along a different physical route than the Primary cable following the
track plan on the opposite side of the Primary cable layout for the entire cable
run of the secondary cable, including cable troughs and duct banks. Install the
fiber optic cables in the aforementioned configuration in Contractor-furnished
conduit, and in duct banks and cable troughs, along the rights-of-way.

Route the fiber optic cables through the passenger station in cable ducts,
conduit, cable troughs and/or air plenums under passenger station platforms.
Conduit plants should be utilized when available. Provide independent conduit
plant dedicated for fiber optic cable under the passenger station platforms and
in plenums. Furnish other conduit and hardware as required.

Connect the Primary fiber optic cables to the Primary Fiber Patch Panels within
each passenger station Communications Equipment Room. Connect the
Secondary fiber optic cables to the Secondary Fiber Patch Panels within each
passenger station Communications Equipment Room. Utilize fiber optic patch
cords for through connection to the Jackson Graham Building, and the Carmen
Turner Facility as required.

Provide appropriate weatherproof fiber optic cable warning tags. Install hazard
warning tags on the fiber optic cables:

a. Every 10 feet within the passenger station Communications
Equipment Rooms.

12
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b. At each location where the fiber optic cables enter/exit the conduit
plant and cable ducts.

5. 5. Ground the armor and the steel central strength member (if applicable) of all
fiber optic cables using a single-point grounding scheme.
C. Splicing.

1. All splices within the passenger stations Communications Equipment Rooms
shall be fusion type and arranged within the splice trays of the Fiber Splice
enclosure, in accordance with the organizational design of the splice trays.

2. Splices along the rights-of-way will not be permitted unless specifically approved
by the COTR, in writing, on a case-by-case basis.

a. Splices Type: Fusion.

b. Contain splices within re-enterable splice enclosures that are
designed specifically for the splicing of fiber optic cables. Provide
appropriate type splice tray(s) within each splice enclosure.

C. The armor and the steel central strength member (if applicable) of
the fiber optic cables shall be electrically continuous across the
splices.

3. Applied appropriate protective coating to all fusion splices.

If splices are not made immediately after cable installation, seal the ends of the
cables as recommended by the manufacturer to prevent entry of moisture.

3.05 MANUFACTURER’S FIELD SERVICES

A. See of the Contract Documents for this section.

3.06 ADJUSTING

A. Adjust operating Products and equipment to ensure smooth and unhindered
operation

END OF SECTION

13
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Specification Revision History
Specification 27 02 30

Rev

Section

Type

Change

Reason for Change

27 02 30

Type Descriptions:

m general, non-substantive modification
+ added substantive content

- deleted substantive content

Note: Formatting changes are not included in the revision history.
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TITLE: Fiber Optic System (FOS)

GENERAL DESCRIPTION & FUNCTIONALAITY:

a. The Fiber-Optic System (FOS) shall provide the transmission medium for multiplexed
voice and data signals throughout the WMATA Communications Network. The Fiber-
Optics System for WMATA will provide the transmission medium for the LAN/WAN
between all WMATA facilities using what are designated as Primary and Secondary FO
cable trunks. All rail stations will incorporate two (2), 288 strand, single mode FO feeds
(Primary& secondary) from both the inbound and outbound stations. To maintain
maximum network reliability, conduit / route diversity is required in the emplacement of
the (Primary) and (Secondary) cable during installations. For all rail yard construction
efforts, both primary and secondary FO trunks will be landed in separate physical
locations (S&I & MOW buildings) within the rail yard a secondary FO cabling mesh
topology will be installed from each primary and secondary FO trunk landing point to all
other facilities where LAN services will be present. To provide maximum reliability,
route diversity shall be provided for the fiber-optic (PRIMARY) and (SECONDARY)
cable installations along the rights-of-way. Subsystems are remote monitoring SCADA
FOS network and Automatic Train Control (ATC) SCADA FOS network.

SYSTEM COMPONENTS:
a. Cable:
i. Outside plant (OSP) fiber optic cable.
ii. Inside plant (ISP) fiber optic cable.
iii. Fiber optic pigtail cabling.
iv. Fiber Patch cords
b. Enclosures:
i. Fiber optic splice enclosures.
ii. The fiber optic patch panel.
iii. Fiber termination enclosures.
c. Cabinets/ Racks:
I. 197X 7’ Equipment rack with a 6” deep center channel with 45 rack units
front and back.
ii. 24”W X 26”D X 48”H Wall mount network cabinet with 19” wide rails
and 26 rack units.
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4. INSTALLATION:

a.

Fiber optic splice enclosures: shall be a floor mounted unit installed in the rail
station communications equipment room (CER). These enclosures are capable of
housing all of the fiber optic cabling entering into the facility. It will also have
enough space to house any fiber optic pigtail cabling that will extend to the CER
rack face.

Equipment racks shall be installed in the rail Station Communications Equipment
Room (CER) to house fiber optic system patch panels and LAN-WAN equipment.
Vertical cable management will be installed between every equipment rack in the
rail Station Communications Equipment Room (CER) to better manage fiber
patch cords.

Wall mountable rack enclosures shall be installed for every remote LAN location
where the build out of LAN room is not possible. The ISP fiber optic cable that
terminated at these locations will be terminated at 100%. No dark fiber is allowed
in ISP fiber cabling.

The fiber optic patch panels shall be placed near the top of the equipment
rack/cabinet. All fiber within this enclosure or rack shall be terminated utilizing
subscriber connectors (SC). There will be a minimum of two fiber optic patch
panels; one for the inbound and one for the outbound OSP fiber connections.
Additional patch panels can be planned, for cabling from remote LAN locations
as well as parking garage point of sales (POS) WMATA LAN extensions.

Fiber optic “pigtail” cables shall be installed between the floor mounted fiber
splice enclosure and the fiber optic patch panel at the rack face. These cables will
splice to the appropriate stands in the splice enclosure and will terminate at the
rack face in the fiber optic patch panel utilizing subscriber connectors.

Fiber patch cords appropriately sized will be installed between fiber optic patch
panels as well as between fiber optic patch panels and LAN equipment.

Excessive patch cord slack will not be looped. The contractor will provide the
correct sized factory made cords. No field terminated patch cords are allowed!
Adequate pathways will be installed for cable travel. These pathways will be
appropriately sized to follow a 40% fill ratio. All conduit pathways will have a
fabric sleeve system installed with multiple cells to provide enough spare cells for
future cable pulls. These fabric sleeves should be sized to ensure full utilization
of the installed conduit. All OSP cable will be installed in plastic flexible inner
duct with all road way cable toughs.

All cables and termination hardware shall be 100% tested for defects in
installation and to verify cabling system performance under installed conditions
according to the requirements of ANSI/T1A-568-C.

All pairs of each installed cable shall be verified prior to system acceptance.

Any defect in the cabling system installation including but not limited to cable,
connectors, feed through couplers and patch panels shall be repaired or replaced
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in order to ensure 100% useable fiber strands in all cables installed.

All cables shall be tested in accordance with this document, the latest revision of
the ANSI/TIA standards, and best industry practice. If any of these are in conflict,
the Contractor/Installer shall bring any discrepancies to the attention of this
WMATA IT/NCS for clarification and resolution.

All cabling installed to support this system must be labeled according to the
WMATA IT/NCS standards and practices.

1. TITLE: Remote Monitoring Supervisory Control and Data Acquisition (SCADA)
Fiber Optic System (FOS)

2. GENERAL DESCRIPTION & FUNCTIONALAITY

a.

The Remote monitoring SCADA Fiber-Optic System (FOS) shall provide the
transmission medium for multiplexed data signals between the SCADA
equipment and SCADA data collection equipment.

3. SYSTEM COMPONENTS:

a.

b.

C.

Cable:
i. Inside plant (ISP) fiber optic cable.
ii. Fiber Patch cords
Enclosures:
i. The fiber optic patch panel.
Cabinets / Racks:
i. 24> W X 26” D X 48”’H Wall mount network cabinet with 19” wide rails
and 26 rack units.

4. INSTALLATION:

a.

Wall mountable SCADA equipment cabinets shall be installed within the room
being serviced. In either the Traction Power Substation (TPSS), Tie Breaker
Station (TBS) and the rail station AC Switchboard room to house fiber optic
system patch panels and SCADA network equipment.

Horizontal cable management will be installed between the appropriate equipment
in the SCADA cabinet to better manage fiber patch cords.

The ISP fiber optic cable that terminated at these SCADA cabinets will be
terminated at 100%. No dark fiber is allowed in ISP fiber cabling.

2705254
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The fiber optic patch panels shall be placed near the top of the SCADA cabinet.
All fiber within this enclosure shall be terminated utilizing subscriber connectors
(SC).

One (1) Fiber optic cable will be pulled from this SCADA cabinet to the nearest
FOS splice/Termination location or directly to the nearest rail station
Communications Equipment Room. This cable is to extend WMATA’s LAN-
WAN network to the SCADA cabinet.

Other fiber optic cabling will extend from the SCADA cabinet to the various AC
and DC breakers as well as the RTU cabinet and other locations throughout the
room to establish communications between the SCADA network equipment and
the Ethernet Input-output equipment.

Fiber patch cords appropriately sized will be installed between fiber optic patch
panels as well as between fiber optic patch panels and SCADA equipment.
Excessive patch cord slack will not be looped. The contractor will provide the
correct sized factory made cords. No field terminated patch cords are allowed!
Adequate pathways will be installed for cable travel. These pathways will be
appropriately sized to follow a 40% fill ratio. All conduit pathways will have a
fabric sleeve system installed with multiple cells to provide enough spare cells for
future cable pulls. These fabric sleeves should be sized to ensure full utilization
of the installed conduit. All OSP cable will be installed in plastic flexible inner
duct within all road way cable toughs.

All cables and termination hardware shall be 100% tested for defects in
installation and to verify cabling system performance under installed conditions
per the requirements of ANSI/TIA-568-C.

All fiber strands of each installed cable shall be verified prior to system
acceptance.

Any defect in the cabling system installation including but not limited to cable,
connectors, feed through couplers and patch panels shall be repaired or replaced
to ensure 100% useable fiber strands in all cables installed.

All cables shall be tested in accordance with the latest revision of the ANSI/TIA
standards, and best industry practice. If any of these are in conflict, the
Contractor/Installer shall bring any discrepancies to the attention of this WMATA
IT/NCS for clarification and resolution.

. All cabling installed to support this system must be labeled per the WMATA
IT/NCS standards and practices.
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5. WMATA FACILITY CABLING:

a.

Facility cabling is cabling that supports user equipment such as computers and
telephones, time clocks and fax machines. It connects primary and edge LAN
equipment as well as supports telephone services to include, but not be limited to:
Rail Stations WMATA Bus Garages, Rail Yards, Satellite office spaces, Traction
Power substations, Tie-breaker stations and project trailers. Essentially any space
that supports WMATA personnel and LAN-WAN services. These spaces will
require FOS systems as well as Copper cable systems to support WMATA
MetroNET LAN-WAN services. See Infrastructure Design and Wiring
Standards- Division 27-10-00
Horizontal Distribution cable shall include:

i. Category 6 cabling for all WAO locations. (Some specialty types are used

for IP cameras and other devices.)

Backbone cabling shall include:

i. Copper cabling shall be Category 3 multi pair cabling for all telephone

system tie cables.
ii. Multi-mode fiber optic cabling Laser Optimized (LO) 50um.(OM4)
iii. Single-mode fiber optic cabling 9um (0S2)

All system specific products will be listed in the WMATA IT/NCS equipment
standards document. A copy of this can be obtained from the assigned WMATA
IT/NCS project manager.

6. WMATA PROVIDED SERVICES:

a.

All WMATA provided services and equipment will be coordinated through the
assigned WMATA project manager.

Services shall include: Any fiber or copper connections over WMATA owned
cable facilities. Any deviation from this document, associated system
specifications or the WMTA Wiring Standards document must be approved in
writing by WMATA IT/NCS personnel and any coordination with service
providers must be approved by WMATA IT/NCS.
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PART 1 - GENERAL SPECIFICATIONS

1.1 SCOPE

This document describes the standards, products and execution requirements relating to furnishing and
installing Telecommunications Cabling at new or remodeled buildings for the Washington Metropolitan
Area Transit Authority, herein after called WMATA. These standards are provided for use in planning
spaces, budgeting for communications infrastructure, and as a technical description suitable for use in
Requests for Proposals.
These standards, used in conjunction with published current ANSI/TIA standards represent a structured
communications wiring system which will accommodate technological developments over the next several
years. As technology changes this document will be amended to provide the most current and effective
information available. Any aspects of communications wiring or design, which are not sufficiently
addressed in this document, shall be brought to the attention of Network Technology Operations &
Infrastructure Design (IT-NCSInfrastructure@wmata.com) in the department of Information Technology,
Network and Communications Services.

1.2 REGULATORY REFERENCES:

All work and materials shall conform in every detail to the rules and requirements of the National Fire
Protection Association, the local Electrical Code and present manufacturing standards.

All materials shall be UL Listed and shall be marked as such. If UL has no published standards for a
particular item, then other national independent testing standards shall apply and such items shall bear
those labels. Where UL has an applicable system listing and label, the entire system shall be so labeled.
The cabling system described in this document is derived from the recommendations made in recognized
telecommunications industry standards. The following documents are incorporated by reference:

=

ANSI/TIA-568-C.0, Generic Communications Cabling for Customer Premises, February 2009

2. ANSI/TIA - 568-C.1, Commercial Building Telecommunications Cabling Standard Part 1:
General Requirements

3. ANSI/TIA - 568-C.2, Commercial Building Telecommunications Cabling Standard Part 2:
Balanced Twisted-Pair Cabling Components

4. ANSI/TIA - 568-C.3, Commercial Building Telecommunications Cabling Standard Part 3: Optical
Fiber Cabling Components

5. 5. ANSI/TIA - 569-C, Commercial Building Standard for Telecommunications Pathways and

Spaces,

6. TIA-527, Measurement of Optical Power Loss of Installed Single-mode Fiber Cable Plant —
OFSTP-7

7. TIA-526-14-A, Optical Power Loss Measurements of Installed Multimode Fiber Cable Plant -
OFSTP-14A

8. TIA-598-C, Optical Fiber Cable color Coding, January, 2005

9. ANSI/TIA —570-B, Residential Telecommunications Infrastructure Standard, April 2004

10. ANSI/TIA - 606 - B, Administration Standard for Commercial Telecommunications Infrastructure
April 2012

11. ANSI/TIA- 607-B - Commercial Building Bonding and Grounding (Earthling) Requirements for
Telecommunications, August 2011

12. TIA-758-A, Customer-Owned Outside Plant Telecommunications Infrastructure Standard,
August 2004

13. BICSI - TDMM, Building Industries Consulting Services International, Telecommunications
Distribution Methods Manual (TDMM) — 13th Edition, 2014

14. National Fire Protection Agency (NFPA — 70) 2017 Edition

15. National Fire Protection Agency (NFPA — 72) 2016 Edition

16. National Fire Protection Agency (NFPA-130) Standard for Fixed Guideway Transit and Passenger
Rail Systems, 2017 Edition
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If this document or any of the documents listed above are in conflict, then the more stringent
requirement shall apply. All documents listed are believed to be the most current releases of the documents.
The contractor/installer has the responsibility to determine and adhere to the most recent release when
installing or designing for installation.

This document does not replace any code, either partially or wholly. The contractor/installer must be aware
of local codes which may have an impact on the design or installation of any cabling.

1.3WORK INCLUDED
The work included under this design standard consists of furnishing all labor, equipment, materials,
and supplies and performing all operations necessary to complete the installation of this structured cabling
system in compliance with the specifications and drawings. The Telecommunications contractor/installer
will provide and install all of the required material to form a complete system whether specifically
addressed in the technical specifications or not.
The work shall include, but not be limited to the following:
*  Furnish and install a complete telecommunications wiring infrastructure
*  Furnish, install, and terminate all UTP and Optical Fiber cable
*  Furnish and install all wall plates, jacks, patch panels, and patch cords
«  Furnish and install all required cabinets and/or racks as required and as indicated
*  Furnish any other material required to form a complete system
«  Perform link or channel testing (100% of horizontal and/or backbone links/channels) and
certification of all components
»  Furnish test results of all cabling to the owner on compact disk and paper format, listed by each
ER, EF, TR, TE, then by workstation ID
*  Adhere and comply with all requirements of the cable manufacturer’s Certification program

*  Provide owner training and documentation. (Testing documentation and As-built drawings)

1.4 SUBMITTALS

Under the provisions of this design and wiring standard, prior to the start of work the

telecommunications contractor/installer shall:

«  Submit copies of the certification of the company and names of staff that will be performing the
installation and termination of the installation to provide proof of compliance of this design and
installation standard.

»  Submit proof from manufacturer of contractor’s good standing in manufacturer’s program. This
certification must be completed annually and submitted to this office
(IT-NCSlInfrastructure@wmata.com).

«  Submit appropriate cut sheets and samples for all products, hardware and cabling.

*  Work shall not proceed without the Owner's approval of the submitted items.

*  The telecommunications contractor/installer shall receive approval from the Owners on all
substitutions of material. No substituted materials shall be installed except by written approval
from the Owner and this office.

1.5 QUALITY ASSURANCE

The telecommunications contractor/installer shall be a company specializing in communication cabling
installation. The contractor must be in good standing with a minimum of 30% of the technicians on site and
at least one manager current with the required training.
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IT/NCS Cable Installation Quality Control Process

1. QA Phase 1

IT/NCS Cable Installation Practices. Inspections will ensure the following conform to
TIA/EIA, WMATA Design & Wiring Standards, and all Local codes

Cable bend radius

Cable support in ceiling (Hangers/J hooks/ladder racks)

Cable slack at the work area and the TR

TR Configuration (Proper cable placement based on scope of work)

2. QA Phase 2

IT/NCS Cable Termination Practices. Inspections will ensure the following conform to
TIA/EIA, WMATA Design & Wiring Standards, and all Local codes

Correct type, style and color of work area outlet

Correct jack pin out configuration

Correct TR termination: Pin out, Hardware and placement

Correct backbone termination

3. QA Phase 3

IT/NCS Cable Installation Practices. Inspections will ensure the following conform to
TIA/EIA, WMATA Design & Wiring Standards, and all Local codes

Final check of horizontal / Backbone cable route

Correct racks/enclosure installation. Type and placement

Overall progress

4, QA Phase 4 (Final)

IT/NCS Final Testing and Inspection. Inspections will ensure the following conform to
TIA/EIA, WMATA Design &Wiring Standards, and all Local codes

Complete work area installation, including work area outlets, face plates and label

Complete TR installation. Hardware installation, correct labeling, installation, type and the
complete installation of all wire management

Complete Backbone cable installation, termination and labeling

View a percentage of the actual field testing to ensure correct procedures are being adhered to
and the proper test equipment is being used

Final sign off: IT/NCS will notify the project team of the successful completion of the communications
contractor/installer and provide signatures as required acknowledging installation practices and materials
utilized meet the current project specifications.

16 DELIVERY STORAGE AND HANDLING
Delivery and receipt of products shall be at the contractor’s main place of business/office.

«  WMATA will not be responsible for the acceptance or delivery of any materials.

»  Cable shall be stored according to manufacturer's recommendations as a minimum. In addition,
cable must be stored in a location protected from vandalism and weather. If cable is stored outside,
it must be covered with opaque plastic or canvas with provision for ventilation to prevent
condensation and for protection from weather. If air temperature at cable storage location will be
below 40 degrees F., the cable shall be moved to a heated (50 degrees F. minimum) location. If
necessary, cable shall be stored off site at the contractor's expense.

«  If the telecommunications contractor/installer wishes to have a trailer on site for storage of
materials, arrangements shall be made with the Owner.
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1.7 DRAWINGS

« It shall be understood that the electrical details and drawings provided with the specification
package are diagrammatic. They are included to show the intent of the specifications and to aid the
telecommunications contractor/installer in bidding the job. The telecommunications
contractor/installer shall make allowance in the bid proposal to cover whatever work is required to
comply with the intent of the plans and specifications.

»  The telecommunications contractor/installer shall verify all dimensions at the site and be
responsible for their accuracy.

®  Prior to submission of any bid package, the telecommunications contractor/installer shall call to
the attention of the Engineer of any materials or apparatus the telecommunications
contractor/installer believes to be inadequate and to any necessary items of work omitted.

PART 2 - PRODUCTS

2.1 EQUIVALENT PRODUCTS

Due to the nature and type of communications, it is IT/NCS’ preference that all products including
but not limited to faceplates, jacks, patch panels, racks, 110 blocks, and patch cords, for the purpose of this
document, shall be manufactured by Legrand/Ortronics. All copper and optical fiber cable products shall be
manufactured by Superior Essex. However, substitutions meeting or exceeding the listed criteria may be
submitted for review and approval. Any solution submitted must also be capable of providing a
manufacturer’s warranty equal to, or greater than the preferred Superior Essex-Legrand/Ortronics
nCompass solution.

2.2 WORK AREA OUTLETS

Work area cables shall each be terminated at their designated work area location in the connector
types described in section 1.4, Submittals.
The Telecommunications Outlet Assembly shall accommodate:

e A minimum of two (2) modular jacks

« Additional accommodations for specific locations as noted in the plans for optical fiber and/or
additional copper cables as necessary.

*  Ablank filler will be installed when extra ports are not used.

*  Adust cap shall be provided on all modular jacks with the circuit number on the identifier strip.

«  Multiple jacks that are identified in close proximity on the drawings (but not separated by a
physical barrier) may not be combined in a single assembly unless pre-approved through the use
of a Request for Information (ROI). The telecommunications contractor/installer shall be
responsible for determining the optimum compliant configuration based on the products proposed.

»  The same orientation and positioning of jacks and connectors shall be utilized throughout the
installation. Prior to installation, the telecommunications contractor shall submit the proposed
configuration for each outlet assembly for review by the Owner.

*  The modular jack shall incorporate printed label strip on the dust cap module for the purpose of
identifying the outlet. Printed labels shall be permanent and compliant with ANSI/TIA-606-B
standard specifications. Labels shall be printed using a printer such as a Brady hand held printer.
Hand printed labels shall not be accepted.

Faceplates: The faceplates shall:

»  Beas described in section 1.4, Submittals

*  Be UL listed and CSA certified

»  Be constructed of high impact, ABS plastic UL 94V-0 construction (except where noted
otherwise)

»  Shall match the faceplate color used for other utilities in the building or match the color of the
raceway if installed in surface raceway

»  Be compliant with the above requirements along with the following when incorporating optical
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fiber

Be a low profile assembly

Incorporate a mechanism for storage of cable and fiber slack needed for termination
Position the fiber optic couplings to face downward or at a downward angle to prevent
contamination

Incorporate a shroud that protects the optical couplings from impact damage

Be available as single-gang or dual-gang

Shall provide easy access for adds, moves, and changes by front removal of jack modules
Possess recessed designation windows to facilitate labeling and identification

Shall include a clear plastic cover to protect labels in the designation window

Have mounting screws located under recessed designation windows

Comply with ANSI/TIA-606-B work area labeling standard

Allow for the UTP modules to be inverted in place for termination purposes

Voice / Data Jacks/Outlets

Voice/Data jacks shall be 8-position modular jacks and shall be Category 6 performance as
defined by the references in this document including ANSI/TIA-568-C.2. All pair combinations
must be considered, with the worst-case measurement being the basis for compliance

Be as described in section 1.4, Submittals

The modular jack shall be backwards compatible to Category 3, 5, and 5e

All horizontal category 6 user end outlet cable will be terminated on a category 6 rated patch panel
User end outlets are utilized for both voice and/or data connectivity

568B pin out configuration to be used

2.3 110 COPPER TERMINATION BLOCK

The copper cross connect shall be a passive connection between the horizontal termination patch

panels and the backbone termination blocks. The wall mount frames shall be field terminated kits including
all blocks, connecting blocks, and designation strips. Management rings shall be mounted between vertical
columns of blocks to provide management of cross-connect wire. Backbone blocks shall use 5-pair
connecting blocks.

110 Block Kits shall

Include both the wiring block in a 50, 100 and 300 pair footprint ;110ABC6050, 110ABC6100
AND 110ABC6300

As described in section 1.4, Submittals

Support termination of 22-24 AWG solid conductor

Wiring block shall contain back openings for the feed through of cable

Have color-coded tips on the wiring block and color coding on the connector blocks for
installation identification

Shall use standard termination practice requiring a single conductor 110 impact tool
Termination hardware shall maintain the paired construction of the cable to facilitate minimum
untwisting of the wires

Be labeled in compliance with ANSI/TIA-606-B labeling specifications using permanent labels

110 Cross-Connect System Backboard Channels Shall

Be available in 300 and 900 pair sizes

Allow the mounting of 110 100-pair blocks without legs
Include bottom trough and grounding bar

Be wall mountable

110 Wall Mount Vertical Trough Shall

Be available in single channel or dual channel configurations

Be in dual channel configuration shall be used to provide separation for different wiring media
Be available in 300 pair and 900 pair sizes

Be wall mountable
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Be used with wall mountable backboard channels. Acceptable configurations include a 300 pair
and a 900 pair

2.4 MODULAR PATCH PANELS
The Modular Patch Panels shall

Meet category 6 component compliance

Be as described in section 1.4, Submittals

Require standard termination practices using a 110 impact tool
Use a single piece IDC housing designed to accept larger Category 6 conductors
Support both T568B and T568A wiring

Include easy to follow wiring labels

Include label fields

Allow for the use of icons

Include full length metal rear cable management

Be available in standard or high density

Be backward compatible to category 3, 5 and 5e

2.5 RACKS

All racks and wire management shall provide vertical cable management and support for the patch
cords at the front of the rack and wire management, support, and protection for the horizontal cables inside
the legs of the rack. Waterfall cable management shall be provided at the top of the rack for patch cords and
for horizontal cables entering the rack channels for protection and to maintain proper bend radius and cable
support. Wire management shall also be mounted above each patch panel and/or piece of equipment on the
rack. The rack shall include mounting brackets for cable tray ladder rack to mount to the top of the rack.
Velcro cable ties shall be provided inside the rack channels to support the horizontal cable. Rack shall be
black in color to match the patch panels and cable management.

Free-Standing Rack
Free-standing rack shall:

Provide the necessary strain relief, bend radius and cable routing for proper installation of high
performance cross connect products, meeting all specifications of ANSI/TIA-568-C

Have top cable trough with waterfall and built in patch/horizontal cable distribution separator
Have EIA hole pattern on front and rear

Be available with a 6.5” (165 mm) channel depth

Be available with hook and loop straps for securing bulk cables inside the vertical U-channels
Assemble as 19” (483 mm) or 23” (584 mm) with no additional hardware

Be available with three styles of vertical patch cord management: interbay with latches, cable
management rings, or finger duct with covers

Provide floor and ceiling access for cable management and distribution

Provide pre-drilled base for floor attachment of rack

Rack height shall be specified as 7 ft / 2.13 m (44 rack units) or 4.0 ft/1.22 m (22 rack units)
Be available with vertical cable management rings for cord routing organization and strain
relief

Wall Mounted Rack
Wall mount rack shall:

Provide the necessary strain relief, bend radius and cable routing for proper installation of high
performance cross connect products, meeting all specifications of ANSI/TIA-568-C

Have EIA hole pattern

Be available with hook and loop straps for securing cables inside the vertical U-channels

Be available with vertical U-channels to protect and conceal distribution cables

Provide floor and ceiling access for cable management and distribution

Have wall mount braces with locator posts for easy wall mounting
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«  Have side access points that allow for access to manage/install distribution cables in the vertical
channels

2.6 HORIZONTAL DISTRIBUTION CABLE

All horizontal station cable shall terminate on modular patch panels (copper or fiber), or patch/splice
cabinets (fiber) in their respective Telecommunications Room or Equipment Room as specified on the
drawings. In all instances, unless otherwise specified, all horizontal user end outlet cables will be category
6 and terminate on an appropriate category 6 patch panel.

100 OHM Category 6 UNSHIELDED TWISTED PAIR CABLE (UTP)
Physical Characteristics:
*  (For Plenum) shall be plenum rated and meet applicable requirements of ANSI/ICEA S-116-732-
2013.

» UL listed and UL Verified Cat 6.
All 4 pairs must be insulated with FEP.
Be as described in section 1.4, Submittals
The outer jacket shall be flame retardant, low smoke PVC.
Shall be suitable for the environment in which they are to be installed.

Transmission Characteristics:

» Electrical transmission performance testing of a cabling configuration to the requirements of
ANSI/TIA-568-C.2 Balanced Twisted-Pair Telecommunications Cabling and Component
Standards for Category 6 Channel.

+  Channel Margin Guarantees: Improved channel performance that exceeds the ANSI/TIA-568-C.2
standard. Margins supported over standard compliant channels from 7 to 100 meters.

Parameter Margin vs.
TIA-568-C.2

Insertion Loss 3%

NEXT 5dB
PSNEXT 5dB

Return Loss 3dB

ACRF 5dB
PSACRF 5dB

ACR 5dB
PSACR 5dB

2.7 HORIZONTAL AND BACKBONE CABLE

Premise Optical Fiber Plenum (OFNP) Tight Buffered With Laser Optimized OM3 50/125 Optical
Fibers
Each Multimode Fiber shall be:
»  Graded-index Multi-mode optical fiber wave-guide with TeraFlex Bend Resistant Laser
Optimized 50/125um-core/cladding.
» Beasdescribed in section 1.4, Submittals
»  Shall comply with the requirements of the latest revision of ICEA S-83-596.
»  Attenuation shall be measured in accordance with the latest revision of TIA-455-78-B.
» Information transmission capacity shall be measured in accordance with the latest revision of TIA-
455-220-A.
+  Maximum attenuation dB/Km @ 850/1300 nm: Per manufacturer’s specifications
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Physical Characteristics:

Shall be suitable for use in intra-building backbone, conduit pathways and service entrance to
communication closet applications.

Shall be suitable for use in risers, plenums and horizontal applications.

Shall be available with a fiber strand count range from 6 to 144.

Shall have and be marked with an UL-OFNP (OFCP if armored) and OFN (OFC if armored) FT6
Flame Rating.

Strength members shall be dielectric aramid yarn.

Subunits shall be numbered and color-coded in accordance with the latest TIA-598-C with an
overall aqua jacket.

Subunits shall be manufactured with a reverse oscillating lay (ROL) stranded around a flexible
high-strength glass reinforced rod.

Suitable for operation between -20°C to +75°C for riser and 0°C to +75°C for plenum

Shall be available in Aluminum Interlock Armor construction as needed

Premise Optical Fiber Plenum (OFNP) Tight Buffered With Enhanced (Low Water Peak) Single-
mode Optical Fibers
Each Single-mode Fiber shall be:

Class 1VVa dispersion - unshifted single mode optical fibers with TeraFlex Bend Resistant G657.A1
complying with the latest revision of ANSI/ICEA S-83-596.

Be as described in section 1.4, Submittals

The zero dispersion wavelengths shall be between 1300 nm and 1324 nm. The ANSI/TIA-455-
175-B maximum value of the dispersion slope shall be no greater than 0.090 ps/km-nm2.
Dispersion measurements shall be made in accordance with the latest revision of ANSI/TIA-455-
175.

Transmission Characteristics:

Maximum cabled attenuation dB/km @ 1310/1550 nm: 0.5/0.4
The cabled cutoff wavelength shall be <1260 nm when measured in accordance with the latest
revision of ANSI/TIA-455-80.

Physical Characteristics:

Shall be suitable for use in intra-building backbone, conduit pathways and service entrance to
communication closet applications.

Shall be suitable for use in risers, plenums and horizontal applications.

Shall be available with a fiber strand count range from 6 to 144.

Shall have and be marked with an UL-OFNP and OFN FT6 Flame Rating.

Shall comply with the requirements of the latest revision of ANSI/ICEA S-83-596.

Strength members shall be dielectric aramid yarn.

Subunits shall be numbered and color-coded in accordance with TIA-598-C with an overall aqua
jacket.

Subunits shall be manufactured with a reverse oscillating lay (ROL) stranded around a flexible
high-strength glass reinforced rod.

Suitable for operation between -20°C to +75°C for riser and 0°C to +75°C for plenum

Shall be available in Aluminum Interlock Armor construction as needed

Indoor/Outdoor Optical Fiber Plenum (OFNP) With Laser Optimized 50/125 Optical Fibers
Each Multimode Fiber shall be:

Graded-index Multi-mode optical fiber wave-guide with TeraFlex Bend Resistant Laser
Optimized 50/125um-core/cladding.

Be as described in section 1.4, Submittals

Shall comply with the latest revision of ANSI/TIA-492AAAB.
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Shall comply with the latest revision of ANSI/ICEA S-104-696.

Attenuation shall be measured in accordance with the latest revision of ANSI/TIA-455-78.
Information transmission capacity shall be measured in accordance with the latest revision of
ANSI/TIA-455-220.

Maximum attenuation dB/km @ 850/1300 nm: Per manufacturer’s specifications

Physical Characteristics:

Shall be available in either tight buffered or loose tube construction for use in both outdoor and
indoor applications without the use of a transition at the building entrance.

Shall be suitable for use in risers, plenums and horizontal applications.

Shall have a dry water blocking system for cable core and buffer tubes.

Shall be available with a fiber strand count range from 6 to 144.

Shall have and be marked with an UL-OFNP (OFCP for armored) and OFN (OFC for armored)
FT6 Flame Rating.

Shall comply with the requirements of the latest revision of ANSI/ICEA S-104-696.

Strength members shall be dielectric.

Suitable for underground or above ground conduits.

Cable shall be color coded in accordance with the latest revision of ANSI/TIA-598 with an overall
black jacket.

Suitable for operation between -40°C to +70°C

Shall be UV resistant

Shall be available in either aluminum interlock or steel construction armor.

Indoor/Outdoor Optical Fiber Plenum (OFNP) With Enhanced (Low Water Peak) Single-mode
Optical Fibers
Each Single-mode Fiber shall be:

Class 1VVa dispersion - unshifted single mode optical fibers with TeraFlex Bend Resistant G657.A1
complying with the latest revision of ANSI/ICEA S-104-696.

Be as described in section 1.4, Submittals

The zero dispersion wavelengths shall be between 1300 nm and 1320 nm. The ANS/TIA-455-168
maximum value of the dispersion slope shall be no greater than 0.090 ps/lkm-nm2. Dispersion
measurements shall be made in accordance with the latest revision of ANSI/TIA-455-175.

Transmission Characteristics:

Maximum cabled attenuation dB/km @ 1310/1550 nm: 0.5/0.4
The cabled cutoff wavelength shall be <1260 nm when measured in accordance with the latest
revision of ANSI/TIA-455-80.

Physical Characteristics:

Shall be available in either tight buffered or loose tube construction for use in both outdoor and
indoor applications without the use of a transition at the building entrance.

Shall be suitable for use in risers, plenums and horizontal applications.

Shall have a dry water blocking system for cable core and buffer tubes.

Shall be available with a fiber strand count range from 6 to 144.

Shall have and be marked with an OFNP (OFCP for armored) and OFN (OFC for armored) FT-6
Flame Rating.

Shall comply with the latest revision of ANSI/ICEA S-104-696.

Strength members shall be dielectric.

Suitable for underground or above ground conduits.

Cable shall be color coded in accordance with the latest revision of ANSI/TIA-598 with an overall
black jacket.

Shall have a ripcord for overall jacket.

Suitable for operation between -40°C to +70° C
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Shall be UV resistant
Shall be available in either aluminum interlock or steel construction armor.

Indoor/Outdoor Optical Fiber Low Smoke Zero Halogen (LSZH) Loose Tube with Laser Optimized
OM3 50/125um Optical Fibers - use in NFPA-130 required environments
Each Multimode Fiber shall be:

Graded-index Multi-mode optical fiber wave-guide with TeraFlex Bend Resistant Laser
Optimized 50/125um-core/cladding.

Be as described in section 1.4, Submittals

Shall comply with the latest revision of ANSI/ICEA S-104-696-2013.

Attenuation shall be measured in accordance with the latest revision of ANSI/TIA-455-78.
Information transmission capacity shall be measured in accordance with the latest revision of
ANSI/TIA-455-220.

Maximum attenuation dB/Km @ 850/1300 nm: Per manufacturer’s specifications

Physical Characteristics:

Shall be suitable for use in NFPA-130 tunnel, subway passages and passage station environments
both outdoor and indoor applications without the use of a transition at the building entrance.
Shall be suitable for use in low smoke zero halogen applications.

Shall have a dry, fully water blocked core and buffer tubes water blocked with PFM.

Shall be available with a fiber strand count range from 6 to 288.

Shall have and be marked with an UL-1666 and OFNG-LS (OFCG-LS for armored) Flame
Rating.

Shall comply with the requirements of the latest revision of ANSI/ICEA S-104-696.
Strength members shall be dielectric and may be aramid yarn.

Suitable for underground or above ground conduits.

Loose Tube fibers shall be color coded in accordance with TIA-598-C with an overall black
jacket.

Suitable for operation between -40°C to +70°C

Shall be flame and sunlight resistant

Shall be available in Corrugated Steel Armor construction as needed.

Indoor/Outdoor Optical Fiber Plenum (OFNP) Loose Tube with Enhanced (Low Water Peak)
Single-mode Optical Fibers - use in NFPA-130 required environments
Each Single-mode Fiber shall be:

Class IVa dispersion - unshifted single mode optical fibers with TeraFlex Bend Resistant G657.A1
complying with the latest revision of ANSI/ICEA S-104-696.

Be as described in section 1.4, Submittals

The zero dispersion wavelengths shall be between 1300 nm and 1320 nm. The ANSI/TIA-455-168
maximum value of the dispersion slope shall be no greater than 0.090 ps/lkm-nm2. Dispersion
measurements shall be made in accordance with the latest revision of ANSI/TIA-455-169 or
ANSI/TIA-455-175.

Transmission Characteristics:

Maximum cabled attenuation dB/km @ 1310/1550 nm: 0.5/0.4
The cabled cutoff wavelength shall be <1260 nm when measured in accordance with the latest
revision of ANSI/TIA-455-80.

Physical Characteristics:

Shall be suitable for use in NFPA-130 tunnel, subway passages and passage station environments
both outdoor and indoor applications without the use of a transition at the building entrance

Shall be suitable for use in low smoke zero halogen applications.

Shall have a dry, fully water blocked core and buffer tubes water blocked with PFM.

Shall be available with a fiber strand count range from 6 to 288.
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Shall have and be marked with an UL-1666 and OFNG-LS (OFCG-LS for armored) Flame
Rating.

Shall comply with the latest revision of ANSI/ICEA S-104-696.

Strength members shall be aramid/yarn.

Suitable for underground or above ground conduits.

Loose Tube fibers shall be color coded in accordance with TIA-598-C with an overall black
jacket.

Suitable for operation between -40°C to +70°C

Shall be flame and sunlight resistant

Shall be available in Corrugated Steel Armor construction as needed.

2.8 FIBER OPTIC CONNECTORS
Each Fiber Connector shall:

WMATA’s standard multimode and singlemode fiber optic connector is the SC style connector
Be available in singlemode and multimode versions

Be as described in section 1.4, Submittals

Accept a nominal fiber diameter of 125 micrometers

Have a typical insertion loss of 0.3 dB for multimode and 0.2 dB for singlemode

Be stable over an operating range of —40C to +75 degrees C.

2.9 COPPER CABLE PROTECTION UNITS

All copper circuits shall be provided with protection between each building with an entrance cable

protector panel. See section 2.11 for additional requirements. All building-to-building circuits shall be
routed through this protector. The protector shall be connected with a #6 AWG copper bonding conductor
between the protector ground lug and the TC ground point.

2.10 PATCH CORDS

The contractor shall provide factory terminated and tested UTP and optical fiber patch cords and

equipment cords for the complete cabling system. The UTP patch cables shall meet the requirements of
ANSI/TIA/ -568-C for patch cord testing.
Copper (UTP) patch cords shall:

Be as described in section 1.4, Submittals

Be category 6 patch cord with Paralign 2 Plug Design.

Use 8 position connector with impedance matched contacts and designed using dual reactance.
Be constructed of 100 ohm, 4 pair, 24 AWG, stranded conductor, unshielded twisted pair copper
per the requirements of the ANSI/TIA-568-C.2 and ANSI/TIA-568-C.2—-1 standard.

Meet TIA category 6 component specifications in ANSI/TIA-568-C.2-1

100% factory tested to meet category 6 performance

Be capable of universal T568A or T568B wiring schemes.

Modular connector shall maintain the paired construction of the cable to facilitate minimum
untwisting of the wires.

Have a performance marking indelibly labeled on the jacket (by the manufacturer).

Have the ability to accept color-coded labels and icons to comply with ANSI/TIA-606-B labeling
specifications.

Have “snagless” protection for the locking tab to prevent snagging and to protect locking tab in
tight locations and provide bend relief

Be backwards compatible to Category 3, 5 and 5e

Optical Fiber patch cords shall:

Contain two (2) optical fibers.
Be as described in section 1.4, Submittals
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» Include listing of actual loss of patch cord when packaged

2.11 BONDING AND GROUNDING

The facility shall be equipped with a Telecommunications Bonding Backbone (TBB). This backbone
shall be used to ground all telecommunications cable shields, equipment, racks, cabinets, raceways, and
other associated hardware that has the potential to act as a current carrying conductor. The TBB shall be
installed independent of the building’s electrical and building ground and shall be designed in accordance
with the recommendations contained in the ANSI/TIA-607 Telecommunications Bonding and Grounding
Standard.

»  The main entrance facility/equipment room in each building shall be equipped with a
telecommunications main grounding bus bar (TMGB).

»  Each telecommunications room shall be provided with a telecommunications ground bus bar
(TGB).

»  The TMGB shall be connected to the building electrical entrance grounding facility. The intent of
this system is to provide a grounding system that is equal in potential to the building electrical
ground system. Therefore, ground loop current potential is minimized between
telecommunications equipment and the electrical system to which it is attached.

» All racks, metallic backboards, cable sheaths, metallic strength members, splice cases, cable trays,
etc. entering or residing in the TR or ER shall be grounded to the respective TGB or TMGB using
a minimum #6 AWG stranded copper bonding conductor and compression connectors.

«  All wires used for telecommunications grounding purposes shall be identified with a green
insulation. Non-insulated wires shall be identified at each termination point with a wrap of green
tape.

«  All cables and bus bars shall be identified and labeled in accordance with the System
Documentation Section of this specification.

2.12 FIRESTOP

A fire stop system is comprised of the item or items penetrating the fire rated structure, the opening in
the structure and the materials and assembly of the materials used to seal the penetrated structure. Fire stop
systems comprise an effective block for fire, smoke, heat, vapor and pressurized water stream.

* All penetrations through fire-rated building structures (walls and floors) shall be sealed with an
appropriate fire stop system. This requirement applies to through penetrations (complete
penetration) and membrane penetrations (through one side of a hollow fire rated structure). Any
penetrating item i.e., riser slots and sleeves, cables, conduit, cable tray, and raceways, etc. shall be
properly fire stopped.

»  Fire stop systems shall be UL Classified to ASTM E814 (UL 1479) and shall be approved by a
qualified Professional Engineer (PE), licensed (actual or reciprocal) in the state where the work is
to be performed.

«  Adrawing showing the proposed fire stop system, stamped/embossed by the PE shall be provided
to the Owner’s Technical Representative prior to installing the fire stop system(s).
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PART 3- EXECUTION

3.1 WORK AREA OUTLETS

Cables shall be coiled in the in-wall or surface-mount boxes if adequate space is present to house the
cable coil without exceeding the manufacturer’s bend radius. In hollow wall installations where box-
eliminators are used, excess wire can be stored in the wall. No more than 12” of UTP and 36 of fiber slack
shall be stored in an in-wall box, modular furniture raceway, or insulated walls. Excess slack shall be
loosely coiled and stored in the ceiling above each drop location when there is not enough space present in
the outlet box to store slack cable.

»  Cables shall be dressed and terminated in accordance with the recommendations made in the

ANSI/TIA/EIA-568-C.1 document, manufacturer's recommendations and best industry practices.

»  Pair untwist at the termination shall not exceed 12 mm (one-half inch).

«  Bend radius of the horizontal cable shall not be less than 4 times the outside diameter of the cable.

*  The cable jacket shall be maintained to within 25mm (one inch) of the termination point.

All Work Area design and installation practices should adhere to the BICSI TDMM 13" Edition
Chapter 3.

3.2 TELECOMMUNICATIONS SPACES
Telecommunications spaces are defined as:

»  Telecommunications enclosure (TE)

»  Telecommunications room (TR)

» Equipment room (ER)

» Entrance facility (EF)

Conduit Pathways between any of these spaces must be at minimum 4in (EMT) in size. The
amount of these conduits must be calculated using a 40% fill ratio and maintaining at least 50%
vacancy after completion. All design and installation practices should adhere to the BICSI
TDMM 13" Edition Chapter 6. This should include but is not limited to location, sizing,
conditioning, fire protection, flood protection, floor loading, grounding, lighting, physical
protection & EMI.

3.3 HORIZONTAL DISTRIBUTION SYSTEMS
The horizontal distribution system consists of two basic elements—the horizontal pathways
and related spaces, and the horizontal cabling system.

Horizontal pathways include:
« Physical pathways (e.g., conduit and cable tray) used for containment of
telecommunications cabling.
» Non-physical pathways (e.g., the space between open-top cable supports [J-hooks])
through which cable is placed between physical support or containment components.

Horizontal pathways consist of structures that conceal, protect, support, and provide access to
horizontal cables between the telecommunications outlet/connector used to connect work area
equipment at the work area and HC (FD) in the serving TR or TE.

All horizontal distribution systems design and installation practices should adhere to the BICSI
TDMM 13" Edition Chapter 4.
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3.4 HORIZONTAL DISTRIBUTION CABLE INSTALLATION
Cable shall be installed in accordance with manufacturer’s recommendations and best industry
practices.

* Anpull cord (nylon; 1/8" minimum) shall be co-installed with all cable installed in any conduit.

«  Cable raceways shall not be filled greater than the ANSI/TIA/-569-C maximum fill for the
particular raceway type or 40%.

»  Cables shall be installed in continuous lengths from origin to destination (no splices) except for
transition points, or consolidation points.

»  Where transition points or consolidation points are allowed, they shall be located in accessible
locations and housed in an enclosure intended and suitable for the purpose.

*  The cable’s minimum bend radius and maximum pulling tension shall not be exceeded.

« IfaJ-hook or trapeze system is used to support cable bundles all horizontal cables shall be
supported at a maximum of 48 to 60 inch (1.2 to 1.5 meter) intervals. At no point shall cable(s)
rest on acoustic ceiling grids or panels.

»  Horizontal distribution cables shall be bundled in groups of no more than 50 cables. Cable bundle
quantities in excess of 50 cables may cause deformation of the bottom cables within the bundle
and degrade cable performance.

»  Cable shall be installed above fire-sprinkler systems and shall not be attached to the system or any
ancillary equipment or hardware. The cable system and support hardware shall be installed so that
it does not obscure any valves, fire alarm conduit, boxes, or other control devices.

»  Cables shall not be attached to ceiling grid or lighting fixture wires. Where support for horizontal
cable is required, the contractor/installer shall install appropriate carriers to support the cabling.

*  Any cable damaged or exceeding recommended installation parameters during installation shall be
replaced by the contractor prior to final acceptance at no cost to the Owner.

» Cables shall be identified by a self-adhesive label in accordance with the System Documentation
Section of this specification and ANSI/TIA-606-B. The cable label shall be applied to the cable
behind the faceplate on a section of cable (within 6” of termination) that can be accessed by
removing the cover plate.

* Unshielded twisted pair cable shall be installed so that there are no bends smaller than four times
the cable outside diameter at any point in the run and at the termination field.

»  Pulling tension on 4-pair UTP cables shall not exceed 25-1bf for a four-pair UTP cable.

All horizontal distribution systems design and installation practices should adhere to the BICSI
TDMM 13" Edition Chapter 4 & BICSI ITISM Chapter 4.

3.5 HORIZONTAL CROSS CONNECT INSTALLATION
Cables shall be dressed and terminated in accordance with the recommendations made in the
ANSI/TIA-568-C standard, manufacturer's recommendations and best industry practices.

«  Pair untwist at the termination shall not exceed 13 mm (0.5 inch). Untwist should be as close to
zero as possible.

»  Bend radius of the cable in the termination area shall not exceed 4 times the outside diameter of
the cable.

«  Cables shall be neatly bundled and dressed to their respective panels or blocks. Each panel or
block shall be fed by an individual bundle separated and dressed back to the point of cable
entrance into the rack or frame.

»  The cable jacket shall be maintained as close as possible to the termination point.

» Each cable shall be clearly labeled on the cable jacket behind the patch panel at a location that can
be viewed without removing the bundle support ties. Cables labeled within the bundle, where the
label is obscured from view shall not be acceptable.

All horizontal distribution systems design and installation practices should adhere to the BICSI
TDMM 13" Edition Chapter 4.
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3.6 OPTICAL FIBER TERMINATION HARDWARE

Fiber slack shall be neatly coiled within the fiber splice tray or enclosure. No slack loops shall be
allowed external to the fiber panel.

Each cable shall be individually attached to the respective splice enclosure by mechanical means.
The cables strength member shall be securely attached the cable strain relief bracket in the
enclosure.

Each fiber bundle shall be stripped upon entering the splice tray and the individual fibers routed in
the splice tray.

Each cable shall be clearly labeled at the entrance to the splice enclosure. Cables labeled within
the bundle shall not be acceptable.

A maximum of 12 strands of fiber shall be spliced in each tray

All spare strands shall be installed into spare splice trays.

All connectors shall be mechanically installed. No pigtail splices without prior approval.

All fiber optic termination practices should adhere to the BICSI ITSIM Chapter 6.

3.7 BACKBONE CABLE INSTALLATION

Backbone cables shall be installed separately from horizontal distribution cables

A pull cord (nylon; 1/8" minimum) shall be co-installed with all cable installed in any conduit.
Where cables are housed in conduits, the backbone and horizontal cables shall be installed in
separate conduits

Where backbone cables are installed in an air return plenum, riser rated cable shall be installed in
metallic conduit.

Where backbone cables and distribution cables are installed in a cable tray or wire way, backbone
cables shall be installed first and bundled separately from the horizontal distribution cables.

All backbone cables shall be securely fastened to the sidewall of the TR on each floor.

Backbone cables spanning more than three floors shall be securely attached at the top of the cable
run with a wire mesh grip and on alternating floors or as required by local codes.

Vertical runs of cable shall be supported to messenger strand, cable ladder, or other method to
provide proper support for the weight of the cable.

Large bundles of cables and/or heavy cables shall be attached using metal clamps and/or metal
banding to support the cables.

All backbone distribution systems design and installation practices should adhere to the BICSI
TDMM 13" Edition Chapter 5.

3.8 COPPER TERMINATION HARDWARE

Cables shall be dressed and terminated in accordance with the recommendations made in the
ANSI/TIA-568-C standard, manufacturer's recommendations and best industry practice.

Pair untwist at the termination shall not exceed 12 mm (one-half inch). Keep untwist as close to
zero as possible.

Bend radius of the cable in the termination area shall not exceed 4 times the outside diameter of
the cable.

Cables shall be neatly bundled and dressed to their respective panels or blocks. Each panel or
block shall be fed by an individual bundle separated and dressed back to the point of cable
entrance into the rack or frame.

The cable jacket shall be maintained to within 25 mm (one inch) of the termination point.

Each cable shall be clearly labeled on the cable jacket behind the patch panel at a location that can
be viewed without removing the bundle support ties. Cables labeled within the bundle, where the
label is obscured from view shall not be acceptable.

All copper cable termination practices should adhere to the BICSI ITSIM Chapter 6.
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3.9 RACKS
Racks shall be securely attached to the concrete floor using the provided hardware or as required
by local codes.

« Isolation pads and/or isolation spacer shall be used in all railway stations, TPSS, and TBS
locations.

»  Nonmetallic hardware shall be used to secure racks to flooring in all railway stations, TPSS, and
TBS locations.

»  Racks shall be placed with a minimum of 36 inch clearance from the walls on all sides of the rack.
When mounted in a row, maintain a minimum of 36 inches from the wall behind and in front of
the row of racks and from the wall at each end of the row.

»  All racks shall be grounded to the telecommunications ground bus bar in accordance with Section
2.11 of this document.

«  Rack mount screws not used for installing patch panels and other hardware or accessories shall be
bagged and left with the rack upon completion of the installation.

*  Wall mounted termination block fields shall be mounted on 4’ x 8’ x .75” void free plywood. The
plywood shall be mounted vertically 12” above the finished floor. The plywood shall be painted
with two coats of white fire retardant paint.

*  Wall mounted termination block fields shall be installed with the highest point not to exceed 5°6”
above the finished floor and with the lowest edge of the mounting frame 18” from the finished
floor.

3.10 FIRESTOP SYSTEM
»  All fire stop systems shall be installed in accordance with the manufacturer’s recommendations
and shall be completely installed and available for inspection by the local inspection authorities
prior to cable system acceptance. UL Classified Fire stop Systems are to be included in the
submittals.
All fire stopping practices should adhere to the BICSI TDMM 13" Edition Chapter 7 & BICSI
ITSIM Chapter 5.

3. 11 GROUNDING SYSTEM
The TBB shall be designed and/or approved by a qualified PE, licensed in the state that the work
is to be performed. The TBB shall adhere to the recommendations of the ANSI/TIA-607-B
standard, and shall be installed in accordance with best industry practice.
« Installation and termination of the main bonding conductor to the building service entrance ground
shall be performed by a licensed electrical contractor.

All Bonding and Grounding design and installation practices should adhere to the BICSI TDMM
13" Edition Chapter 8.

3. 12 IDENDIFICAITON AND LABELING

The contractor shall develop and submit for approval a labeling system for the cable installation.
The Owner will negotiate an appropriate labeling scheme in conjunction with the
installer/contractor.

«  Ata minimum, the labeling system shall clearly identify all components of the system: racks,
cables, panels and outlets.

*  The labeling system shall designate the cables origin and destination and a unique identifier for the
cable within the system.

* Racks and patch panels shall be labeled to identify the location within the cable system
infrastructure.

« All labeling information shall be recorded on the as-built drawings and all test documents shall
reflect the appropriate labeling scheme.

»  Labeling shall follow the guidelines of ANSI/TIA-606-B.
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«  All label printing will be machine generated with Legrand/Ortronics templates using indelible ink
ribbons or cartridges or equivalent.

«  Self-laminating labels will be used on cable jackets, appropriately sized to the OD of the cable,
and placed within view at the termination point on each end.

»  Outlet, patch panel and wiring block labels shall be installed on or in the space provided on the
device.

All identification and labeling practices should adhere to the BICSI TDMM 13" Edition Chapter
10.

3.13 TESTING AND ACCEPTANCE
General

«  All cables and termination hardware shall be 100% tested for defects in installation and to verify
cabling system performance under installed conditions according to the requirements of
ANSI/TIA-568-C.

«  All pairs of each installed cable shall be verified prior to system acceptance.

*  Any defect in the cabling system installation including but not limited to cable, connectors, feed
through couplers, patch panels, and connector blocks shall be repaired or replaced in order to
ensure 100% useable conductors in all cables installed.

» All cables shall be tested in accordance with this document, the latest revision of the ANSI/TIA
standards, and best industry practice. If any of these are in conflict, the Contractor/Installer shall
bring any discrepancies to the attention of this office for clarification and resolution.

Copper Channel Testing
«  All twisted-pair copper cable links shall be tested for continuity, pair reversals, shorts, opens and
performance as indicated below. Additional testing is required to verify Category performance.
» Horizontal cabling shall be tested using a Level I11 test unit for category 6 performance
compliance.
*  The basic tests required are:
o Wire Map
Length
Attenuation
NEXT (Near end crosstalk)
Return Loss
ELFEXT Loss
Propagation Delay
Delay skew
PSNEXT (Power sum near-end crosstalk loss)
PSELFEXT (Power sum equal level far-end crosstalk loss)

O O O O O OO0 0 O

Continuity

»  Each pair of each installed cable shall be tested using a test unit that shows opens, shorts, polarity
and pair-reversals, crossed pairs and split pairs.

»  Shielded/screened cables shall be tested with a device that verifies shield continuity in addition to
the above stated tests.

»  The test shall be recorded as pass/fail as indicated by the test unit in accordance with the
manufacturers’ recommended procedures, and referenced to the appropriate cable identification
number and circuit or pair number.

* Any faults in the wiring shall be corrected and the cable re-tested prior to final acceptance.

Each installed cable link shall be tested for installed length using a TDR type device.
»  The cables shall be tested from patch panel to patch panel, block to block, patch panel to outlet or
block to outlet as appropriate.
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The cable length shall conform to the maximum distances set forth in the ANSI/TIA-568-C
Standard.

Cable lengths shall be recorded, referencing the cable identification number and circuit or pair
number.

For multi-pair cables, the shortest pair length shall be recorded as the length for the cable.

Category 6 Performance

Shall meet the channel Maximum | Minimum | Minimum | Minimum | Minimum | Minimum
requirements outlined Insertion | NEXT PSNEXT | ELFEXT | PSELFE | Return
below for a 100-meter, 4- | Loss (dB) (dB) (dB) XT Loss
connector channel. (dB) (dB) (dB)
Frequency

(MHz)

1.0 2.1 70.0 67.0 68.3 65.3 24.0
4.0 4.0 68.0 65.5 56.2 53.2 24.0
10.0 6.3 61.6 59.0 48.3 45.3 24.0
20.0 9.0 56.6 54.0 42.2 39.2 24.0
31.25 11.3 53.4 50.7 38.4 35.4 22.1
62.5 16.4 48.4 45.6 32.3 29.3 19.1
100.0 21.2 44.9 42.1 28.3 25.3 17.0
155.0 26.6 41.7 38.8 24.4 214 15.1
200.0 31.5 39.8 36.9 22.2 19.2 14.0
250.0 36.0 38.1 35.2 20.3 17.3 13.0

Fiber Testing

All fiber testing shall be performed on all fibers in the completed end-to-end system.

There shall be no splices unless clearly defined in an RFI.

Testing shall be conducted in accordance with the latest revision of TIA-526-7, Method B for
single-mode fibers.

Test shall be conducted in accordance with the latest revision of ANSI/TIA-526-14 Standard for
multimode fibers.

System loss measurements shall be provided at 850 and1300 nanometers for multimode fibers and
1310 and1550 nanometers for single mode fibers.

These tests also include continuity checking of each fiber.

Backbone multimode fiber cabling shall be tested at both 850 nm and 1300 nm (or 1310 and 1550
nm for single-mode) in both directions.

Where links are combined to complete a circuit between devices, the Contractor/Installer shall test
each link from end to end to ensure the performance of the system. ONLY LINK TEST IS
REQUIRED.

The contractor/installer can optionally install patch cords to complete the circuit and then test the
entire channel.

The test method shall be the same used for the test described above. The values for calculating loss
shall be those defined in the latest revision of the ANSI/TIA Standard.

Attenuation testing shall be performed with an approved hand held tester from an industry
recognized test equipment manufacturer.

All field testing practices should adhere to the BICSI, TDMM 13" Edition Chapter 11.
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3. 14 SYSTEM DOCUMENTATION
Upon completion of the installation, the telecommunications contractor/installer shall provide
three (3) full documentation sets to the Engineer for approval. Documentation shall include the
items detailed in the sub-sections below.

*  Manufacturer’s original certificate of origin with each fiber’s factory attenuation results must be
submitted. In the event the “birth certificate” was destroyed or lost the contractor/installer is
responsible for contacting the factory of origin for a certified duplicate copy.

»  Documentation shall be submitted within ten (10) working days of the completion of each testing
phase (e.g. subsystem, cable type, area, floor, etc.). This is inclusive of all test result and draft as-
built drawings.

»  Draft drawings may include annotations done by hand. Machine generated (final) copies of all
drawings shall be submitted within 30 working days of the completion of each testing phase.

» At the request of the Engineer, the telecommunications contractor/installer shall provide copies of
the original test results.

«  The Engineer may request that a 10% random field re-test be conducted on the cable system, at no
additional cost, to verify documented findings.

»  Tests shall be a repeat of those defined above. If findings contradict the documentation submitted
by the telecommunications contractor, additional testing can be requested to the extent determined
necessary by the Engineer, including a 100% re-test. This re-test shall be at no additional cost to
the Owner.

3. 15 TEST RESULTS
Test documentation shall be provided on compact disk within three weeks after the completion of
the project.

*  The disk shall be clearly marked on the outside front cover with the words “Project Test
Documentation”, the project name, and the date of completion (month and year).

»  The results shall include a record of test frequencies, cable type, conductor pair and cable (or
outlet) I.D., measurement direction, reference setup, and crew member name(s).

*  The test equipment name, manufacturer, model number, serial number, software version and last
calibration date will also be provided at the end of the document. Unless the manufacturer
specifies a more frequent calibration cycle, an annual calibration cycle is anticipated on all test
equipment used for this installation.

»  The test document shall detail the test method used and the specific settings of the equipment
during the test as well as the software version being used in the field test equipment.

»  The field test equipment shall meet the requirements of latest revision of ANSI/TIA-568-C
including applicable TSB’s and amendments.

»  The appropriate Level 111 tester shall be used to verify Category 6 cabling systems.

»  Printouts generated for each cable by the wire (or fiber) test instrument shall be submitted as part
of the documentation package.

*  The telecommunications contractor/installer must furnish this information in electronic form (CD-
ROM) or acceptable pre-approved media.

*  When repairs and re-tests are performed, the problem found and corrective action taken shall be
noted, and both the failed and passed test data shall be documented.

*  When repairs and re-tests are performed, the problem found and corrective action taken shall be
noted, and both the failed and passed test data shall be documented.
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3. 16 AS-BUILT DRAWINGS

The drawings are to include cable routes and outlet locations.

»  Outlet locations shall be identified by their sequential number as defined elsewhere in this
document.

«  Numbering, icons, and drawing conventions used shall be consistent throughout all documentation
provided.

»  The Owner will provide floor plans in paper and electronic (DWG, AutoCAD rel. 14) formats on
which as-built construction information can be added.

»  These documents will be modified accordingly by the telecommunications contractor/installer to
denote as-built information as defined above and returned to the Owner.

»  The Contractors shall annotate the base drawings and return a hard copy (same plot size as
originals) and electronic (AutoCAD rel. 14) form.

PART 4-WARRANTY AND SERVICES

Warranty
An Extended Product Warranty shall be provided which warrants functionality of all components
used in the system for 25 years from the date of registration. The Extended Product Warranty
shall warrant the installed horizontal and/or backbone copper, and both the horizontal and the
backbone optical fiber portions of the cabling system.

*  The Application Assurance Warranty shall cover the failure of the wiring system to support the
applications that are designed for the link/channel specifications of ANSI/TIA-568-C.1. These
applications include, but are not limited to, 10BASE-T, 100BASE-T, 1000BASE-T, and
155 Mb/s ATM.

»  The contractor/installer shall provide a warranty on the physical installation.

Final Acceptance & System Certification
«  Completion of the installation, in-progress and final inspections, receipt of the test and as-built
documentation, and successful performance of the cabling system for a two week period will
constitute acceptance of the system.
*  Upon successful completion of the installation and subsequent inspection, the end user shall be
provided with a numbered certificate, from the cable and connectivity manufacturers, registering
the installation.

PART 5- INSTALLATION AND DESIGN PRACTICES

All installation practices will adhere to the Building Industry Consulting Service International (BISCI)
Telecommunications Distribution Methods Manual (TDMM) Thirteenth edition, as well as the Information
Transport Systems Installation Manual (ITSIM) & Outside Plant Design Reference Manual (OPDRM).
These BISCI manuals shall take precedence in any situation regarding design and installation practices.

PART 6 - SAFETY

It is the responsibility of the user of this document to determine the use of applicable safety and
health practices (e.g., WMATA’s MSRPH [Metrorail Safety Rules and Procedures Handbook],
Occupational Safety and Health Administration [OSHA], National Electrical Code® [NEC®],
National Electrical Safety Code® [NESC®] associated with telecommunications systems installation
and design practices. No project is so important, nor any completion deadline so critical as to justify
nonconformance to industry safety standards.
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SECTION 28 40 02 (16602)

REMOTE TERMINAL UNIT (RTU)
FOR POWER SCADA SYSTEMS

PART 1 - GENERAL

1.01

SUMMARY

This section provides requirements for vendors who will design, manufacture, supply, install and
configure Remote Terminal Units (RTU) required for Supervisory Control and Data Acquisition
(SCADA).

The specification also defines requirements for Remote Terminal Unit, establishes functional and
performance requirements for selection and system design of RTUs to be incorporated into the
WMATA electrical SCADA network.

This specification is applicable to all new SCADA system RTU and to those that are replacing
existing RTUs.

The RTU interfaces to the electrical, Mechanical and devices in a passenger station, TBS, TPSS
and monitor the status of the system via digital and analogue inputs. This data is transferred to
the master stations located at the Carmen Turner Facility (CTF) and Jackson Graham Building
(JGB) using DNP3 communication protocol over fiber optic cable.

The RTU interfaces into Intelligent Electronic Devices (IEDs) such as Distributed Input Output
(DIO) and electrical protection relays, provides for control outputs to switch circuit breakers,
lighting contactors.

The provided RTU shall be capable of working with the following relevant DNP3, Modbus and IEC
61850 family of protocols for direct data transmission through permanent direct links with devices
in substations and DNP3 protocol for data transmission between RTU and Master Stations
through TCP/IP.

Provide at the time of bid, a certificate from an independent testing company that the RTU
software IEC61850 stack has been tested and has not shown to be non-conforming to IEC 61850
communication networks and systems in substation.

RTU provided shall be configured as a Data Concentrator where the RTU manages the
communications and polling regimes to other remote devices. The SCADA masters communicate
with only the data concentrator. The data concentrator acts an intermediate between the master
stations and the end devices.

In addition, an industrial computer is provided with the RTU to run the Human Machine Interface
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(HMI) software ), the Digital Trace Recorder (DTR) and other application software
J. Related Sections:

1. Section 28 40 00 (16051D)- Supervisory Control and Data Acquisition Systems work

2. Section 16052- Basic Materials and Methods for Traction Power

3. Section 28 40 01 (16053D-)- Operation and Maintenance Training for Supervisory
Control and Data Acquisition Systems
Section 28 40 08 (16149) - Wire, Cable and Termination Panel for SCADA System
Section 28 40 07 (16291A) - Human Machine Interface for AC Room and Traction Power
SCADA systems

6. Section 28 40 03 (16603) - DC Digital Trace Recorder
Section 28 40 04 (16604) — Network Switch for SCADA and Automation Systems

8. Section 28 40 05 (16605) — Distributed input output (DIO) module for traction power
systems.

9. Section 28 40 06 (16606) - SCADA Systems Site Acceptance Test Plan.

K. Design Standards

1. The RTUs shall be designed in accordance with applicable International Electro-
Technical Commission (IEC), Institute of Electrical and Electronics Engineer (IEEE),
American National Standards Institute (ANSI), and National Equipment Manufacturers
association (NEMA) standards, unless otherwise specified in this Technical specification.
In all cases the provisions of the latest edition or revision of the applicable standards in
effect shall apply.

2. The RTU shall be designed around microprocessor technology. For easy maintenance
the architecture shall support pluggable modules on backplane. The field wiring shall be
terminated such that these are easily detachable from the I1/O module

L. Operating Requirements
1. Designed for continuous, unattended operation to perform:
a. Analog, digital and pulse data acquisition.
b. Digital control.
M. Power Requirements
1. 120 Volts AC power for RTU light and receptacle.
2. 125 Volts DC for Data Concentrator, Modules and Computer

1.02 REFERENCES

A. Code, Regulations, Reference Standards and Specifications
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1.03

1.04

Code and Regulation of jurisdictional authorities
NEC

NEMA 250, ICS-6, WCS8, 12

ANSI C37.90, Z55.1, C12

EIA: RS 232.C

ASTM: B138

ASHRAE/ANSI : 135P

ICEA: S-68-516

© N o ok~ w D PE

QUALITY ASSURANCE

RTU shall be of proven design and suited for SCADA applications in electrical and Traction power
and Electric power systems.

The RTU point mapping shall comply in every respect with the RTU Point Assignment Charts
(PAC) in section 28 40 00 (16051D) and of any supplements thereto that become effective before
this Contract is awarded.

The Contractor shall certify that the entire microprocessor system type being furnished under this
contract has been tested to successfully operate in high electric background noise environment.
The system shall comply with the requirements of with IEEE C37.90.1.

All components of the system shall be capable of continuous operation at temperatures of —40
degrees F to 160 degrees F and humidity levels of 5% to 95%, noncondensing, without the need
of any external environment controls.

No failure of any component of the RTU shall cause the system to falsely or erroneously maintain
for any reason a trip state of an equipment.

The RTU shall be designed and configured to communicate with Master Stations using DNP3
protocol.

The RTUs shall be designed in accordance with applicable Institute of Electrical and Electronics
Engineer (IEEE), American National Standards Institute (ANSI), and National Equipment
Manufacturers association (NEMA), International Electro-technical Commission (IEC) standards,
unless otherwise specified in this Technical specification. In all cases the provisions of the latest
edition or revision of the applicable standards in effect shall apply.

RTU shall have defects warranty period, which shall be for a period of 10 years from the date of
commissioning. During the warranty period, defective parts shall be returned to the Supplier for

replacement on an exchange basis.

SUBMITTALS:
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A. General: Refer to Division 1 for Shop Drawings, Product Data, and Samples submittal

requirements and procedures.

B. Provide at the time of bid, a certificate from an independent testing company that the RTU

software IEC61850 stack has been tested and has not shown to be non-conforming to IEC 61850

communication networks and systems in substation.

C. Submit the following drawings, data, and procedures for approval prior to furnishing and installing

the equipment:

1.

Complete system data flow and software architecture diagrams for all modules of the
system and all interfaces to the system.

Complete circuit drawings and systems diagrams, in a manner as hereinafter specified,
for all system and subsystem interfaces, including interconnections of all hardware to the
system.

Complete power distribution circuit drawings and schematics, as hereinafter specified.
Complete rack layout and arrangement plans.

Complete equipment plans and installation drawings showing all components of the
system. These drawings shall include complete keyed patrts lists for all components of the
system, racks, terminal boards, plug connectors, cable boots, mounting hardware, and all
other rack mounted equipment and hardware.

Drawings showing details of interconnecting cables, plug couplers, terminal boards, and
other interconnecting devices complete with keyed parts lists and cable assembly
instructions.

Complete predicted Reliability and Maintainability calculations. Actual performance data
for a like system for which reliability records have been maintained for a period of not less
than three (3) years, may be used to support or substantiate the submitted predicted
calculations.

Complete power calculations for all power sources energizing the controllers. Where
manufacturer's specific ripple or regulation specifications exist for the controllers or
associated equipment relying upon these power sources, compliance with such ripple or
regulation specifications shall be demonstrated to the satisfaction of the Engineer.
Factory Test Procedures designed to demonstrate that the manufactured system will be
tested to verify that it performs all functions in accordance with these specifications,

section 28 40 06 (16606) and in accordance with the approved plans.

10. Subsequent to Factory Testing, certified factory test reports.

11. Complete and comprehensive Installation and Inspection Procedures.

12. Field Test Procedures in accordance with the testing section of these Specifications to
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13.
14.

15.

16.
17.
18.
19.

20.

verify that the installed system meets all safety and operational requirements of these
Specifications, section 28 40 06 (16606) and that it has been installed in accordance with
the final approved plans.
Field Test Reports complete with data results.
End to End Test Procedures in accordance with the testing section of these
Specifications to verify that the installed system meets all safety and operational
requirements of these Specifications, section 28 40 06 (16606) and that it has been
installed in accordance with the final approved plans.
The Contractor shall provide on electronic media six weeks prior to the start of any
factory acceptance testing a complete sets of application, service, and development
system manuals, including manuals covering all software and hardware provided as part
of the application software development system required as part of this Contract.
Submit as-built drawings of all the works done under this specification for approval.
Operation and maintenance (O & M) manuals (Refer to 28 40 00 (16051D))
Preventive Maintenance Instructions (Refer to 28 40 00 (16051D))
Spare Parts:

a. Recommended spare parts shall be detailed and listed for each RTU.

b. Unit prices shall be supplied.

c. The list shall include the following:

d. Item identification

e. Recommended spares quantities

f. Base price

g. Spare Part Quantity: 20%
Certification:

a. Certified test results for the specified tests on the Remote Terminal Unit or

provide certified test reports on identical unit.
b. Certificates from manufacturers verifying that equipment conforms to the
specified requirements.
c. Certificate for IEC 61850 compliance.

1.05 CLOSEOUT SUBMITTALS:

A. Software and Firmware Operational Documentation:

1.

For each programmable intelligent electronic device, the contractor shall provide the
following:

a. Configuration software
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b. Configuration file
c. Licensing agreements which state that the software packages are licensed to
WMATA.
Program Software Backup: On electronic media or compact complete with data files.

3. All configuration files shall be in their native format and will become the property of
WMATA.

4. This shall not include any copyright or license terms that require permissions from the
vendor for modifications to the files.

5. Device address list.

6. Printout of software application and graphic screens.

B. As-Built Documents: Prior to Substantial Completion develop as-built documents as follows:

1. Submit three (3) sets of approved as built drawings in both printed hard copies and digital
copies on approved medium.

2. 11-inch by 17-inch printed copies of the interconnection wiring diagrams applicable to the
specific location and or equipment shall additionally be provided in sufficient copies,
laminated if required, to be stored in each RTU interface cabinet door pocket.

Approved copies of each submittal.

Provide As-built drawing in both AutoCAD and PDF formats on CD in sleeves.

1.06  TRAINING:

A. Refer to Section 28 40 01 (16053D) —SCADA systems Training.

1.07 DELIVERY, STORAGE, AND HANDLING
A. The Supplier shall deliver RTUs to the address as indicated in the schedules. Full street address
shall be confirmed at time of shipping.
B. RTUs shall be suitably packed to prevent damage during loading, unloading and transport.
Equipment sub-assembly which could get damaged due to vibration shall be removed from
assembly & packed separately for transport.

C. Each RTU and associated equipment shall be labelled as specified in the contract.

PART 2 - PRODUCTS
201 GENERAL:
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A. The following RTU manufacturers are pre-qualified to manufacture and supply RTUs to WMATA

on the condition the proposed equipment meet all the requirements in this specification.

1.
2.

Schweitzer Engineering Laboratories (SEL)

Novatech

B. RTU FUNCTIONS

All functional capability described herein shall be provided by the Contractor even if a function is

not initially implemented. As a minimum, the RTUs shall be capable of performing the following

functions:

1.

10.

11.

12.
13.

Collecting and processing the digital status inputs, analog inputs, accumulated values
and transmitting to at least four master stations.

Receiving and processing digital & analog control commands from at least four master
stations.

Accepting polling messages from at least four master stations simultaneously using
separate logical databases for each master station.

Communication simultaneously on all Communication ports and using multiple concurrent
protocols, including the DNP3, IEC 61850 and MODBUS protocols.

Data transmission rates from 150 to 56,600 baud for serial ports for both DNP3 and
MODBUS, 10/100base T (X) and 100baseFX for TCP/IP Ethernet ports.

RTU shall be compatible with DNP3, 61850 and Modbus protocols for communication
with IEDs.

RTU shall be capable of simultaneously communicating with at least 50 DNP3 and 50
IEC 61850 devices. Contractor will need to demonstrate that RTU can actually
communicate with the devices without degradation of performance.

RTU shall be capable of simultaneously communicating with at least 10 Modbus device
types.

RTU shall have the capability of automatic start-up and initialization following restoration
of power after an outage without need of manual intervention. All restarts shall be
reported to the connected master stations.

RTU shall support time synchronization through messages received from master station
using DNP3 protocol.

RTU shall support downloading of RTU database from the master station using the DNP3
protocol.

RTU shall support SOE (Sequence of events) feature

Acting as a data concentrator for acquiring data from IEDs and exercising supervisory

control on end devices using DNP3, IEC 61850 and Modbus protocol.
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14.

15.

16.

RTU shall include at least 10 RS-485 and 4 RS232 connection ports available and
integrated to the RTU.

Mandatory to guard the data/ equipment from intrusion/damage/breach of security & shall
have SSL/VPN based security,

Shall have SNMP

C. COMPUTER FUNCTIONS

1.

An industrial computer described in this specification shall be provided and installed in
the RTU cabinet by the Contractor. The computer shall be used to run multiple
applications including Digital Trace Recorder (DTR), the Human Machine Interface (HMI)
and other applications.

The RTU manufacturer's SCOPE OF WORK shall only include provision and installation
of the computer.

The system integrator or the manufacturer of the DTR and the HMI systems are

responsible for the installation and integration of their systems software.

D. RTU SIZE AND EXPANDABILITY

1.

3.

RTU shall be equipped for the hardwire point counts defined in Table 1 (Basic+20%
spare (wired & hardware). It shall be possible to expand the RTU capability for additional
100 % of the basic point counts by way of addition of hardware such as modules, racks,
panels; however, RTU software and database shall be sized to accommodate such
growth without requiring software or database regeneration.

It should be noted that any expansion in point count, quantity of IEDs shall require no
further licensing.

TABLE 1: RTU CONNECTION POINT REQUIREMENTS

RTU TYPE Control Points Status | Analog Points Accum
Paints Points
Momentary | Latching 0-ImA | 4-20mA
ALL RTUs 8 8 24 16 16 8

E. Auxiliary contacts, modules and data interfaces added to equipment specified in other sections

are to be provided by the particular equipment manufacturer or coordinated with the particular

equipment manufacturer so as not to void any warranties.
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2.02 REMOTE TERMINAL UNIT
A. RTU System Design

1. The RTU shall be designed to work in a HV traction power substation and Electrical
Stations by being of robust physical construction with immunity to electrical noise.

2. The RTU shall be assembled from modular units and shall be able to be arranged on the
RTU rack in any order.

3. Modules shall be interconnected via a suitably robust plug and socket method. It shall not
be necessary to unscrew individual wires/cables, internal RTU wiring and 1/0O wiring, to
replace faulty modules. The failure of one module shall not affect the performance of any
other module.

4. The RTU and the cubicles shall be designed to accommodate the actual number of
input/outputs and IEDs at the specific substation, plus spare capacity.

5. Minimum RTU I/O quantities shall be developed in accordance with requirements
specified in Table 1.

6. RTU shall be designed to interface directly and indirectly with electrical equipment and
protection systems and other devices within the electrical and traction supply power
distribution networks.

a. Directinterface is via wiring directly from digital and analogue sensors located
within the substation equipment to the RTU, and from relay outputs within the
RTU to equipment panels in the substation.

b. Indirect interface is via local network switches between the RTU and the IEDs in
the substation.

7. RTU Architecture:

1. TPSS and TBS RTU Architecture:

a. Distributed RTU design is used where distributed I/O modules
are housed in respective switchgear cubicles. All these
distributed 1/0 modules are connected to a central processor in
the RTU for further communication with master stations.

2. Combined AC Rooms

a. One centralized RTU is used where the data concentrator and all
I/O modules are housed in the RTU cabinet and communicating
with master stations through communication ports.

3. In Separated AC Rooms:

a. AC Room #1: One centralized RTU is used where the data
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concentrator and all I/O modules are housed in the RTU cabinet
and communicating with master station through communication
port. This RTU also polls all information from the satellite RTU
located in the AC room #2.
b. In AC Room #2: One satellite RTU is used where I/O modules
are housed in a RTU panels and this RTU communicates with
the main RTU located in AC room #1.
8. RTU shall be configured using WMATA point assignment chart templates to ensure
compatibility with master stations.
9. RTU to master station communication protocols shall be DNP3 Level 2 which
incorporates functionality and security.
10. The substation computer shall be provided and installed by the RTU manufacturer.
11. The computer shall be installed in the RTU cabinet on the equipment rack.
12. The contractors shall provide all software and hardware required for the configuration of
the RTU’s and the computer
B. RTU power supply
Each RTU supplied shall be provided with the following:
1. Power source 1 — 125VDC substation battery

a. RTU shall derive its power requirements from the substation battery.

b. Two pole thermal circuit breaker shall be provided in the facility 125VDC control
power panel to isolate the station battery supply from the RTU system.

c. The RTU power supply shall be designed to operate at full-specified performance
for DC supplies.

d. The RTU shall have adequate protection against reversed polarity, over current
and under voltage conditions, to prevent the RTU internal logic from being
damaged and becoming unstable or causing mal-operation.

2. Power source 2— 120V AC general purpose
a. A general purpose 120VAC supply is used for the RTU cabinet interior
illumination, GFI receptacle and other auxiliary.
C. Remote Terminal Unit Controller
1. The RTU shall be microprocessor based automation platform capable of providing highly
secure select-before-operate controls, status monitoring with 1 millisecond Sequence of
Events (SOE) time tagging, and user programmable automation functions. Once power is
supplied to the unit, it shall be designed to operate without manual intervention;

additionally, it shall auto restart and be able to communicate with the master station
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without reporting spurious state changes on power resumption after a power failure.
Suitable, reliable indicators such as LEDs shall be provided for personnel to readily
ascertain the status of the RTU.

2. The processor shall monitor the health of the RTU and shall have built in diagnostics. The
RTU shall allow remote interrogation including but not limited to diagnostics for memory
and bus errors, buffer overflows, local software routine health, communication ports
status, input/output card health. Diagnostics shall also be supplied that shall permit
complete testing of the RTU with a portable computer. Diagnostic checking of the
communication ports shall be provided to permit checking by a portable computer.
Power supply and battery low volts or failure conditions shall be monitored.

4. The RTU shall possess memory to permit storage of a minimum of 2000 events (input
changes) locally for subsequent transmission to the SCADA master station and these
events shall not be lost on buffer overflow; an indication shall be provided of this latter
condition. Events will be retained in the buffer until they are correctly read by the master
station. As a minimum, separate buffers shall be provided for digital and analogue
events.

5. A Separate event recording for the internal RTU events shall be provided and buffered.
The internal events shall include but not limited to the events such as health, time
synchronization and any internal errors. This shall permit storage of up to 2000 events.

6. When memory is provided for the purposes of local control or communications routines,
spare memory capacity equal to the amount utilized shall be provided.

7. The RTU shall have a real time clock, with a resolution of 1msec or better. It shall have
the capability of time stamping events. The RTU clock is normally synchronized by the
master station using DNP3 protocol every 5 minutes. In the advent that this does not
occur, the RTU internal clock shall drift no more than 1 second in 24 hours.

8. The RTU shall be capable of reporting, events in 1msec steps with accuracy of +/-1% of
the stamped time.

9. The RTU shall be equipped with a “controls isolate” switch, which shall inhibit all control
outputs from being executed. When this control inhibit switch is activated, the RTU shall
maintain the last control output applied immediately before the switch activation for the
duration the switch activation or until a local manual intervention is initiated. The status of
this switch shall be monitored by the RTU.

10. The RTU shall be capable of programming in a high level language to implement local
control and logic routines.

11. The RTU shall incorporate a unique digital address or identifier. The addressing scheme
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shall allow operation of several RTUs on a common communications line as well as
random access to individual RTU.

12. The RTU shall be an easily configurable unit capable of selectively concentrating data
from multiple Intelligent Electronic Devices (IEDs) and local and distributed discreet 1/O
panels (status, accumulators, analog, controls) into communication channels with one or
more SCADA Master Stations.

13. The RTU configuration software provided shall run on a standard Windows PC and shall
provide drag & drop menus to configure the RTU’s communication ports; status, alarm
and control points; IED communication Clients; Master Station communication Servers;
selective routing of data points between the IED Client databases and Master Station
Server databases, and local calculations and stand-alone control algorithms. Gateway
configuration shall require secure login with a user’s ID and pass-word.

14. The RTU shall be scanned by the Operation Control Center (OCC) Advance Information
Management System (AIM) master stations and the SCADA master stations. The
protocol used is DNP3 over TCP/IP.

15. The message exchange between the Master Station computer and the RTU shall be
controlled and supervised by the master station computer. Commands to which the RTU
shall respond may include, but not necessarily be limited to, the following:

a. Full scan request - Initiates transmission of all measurement and status.

b. Selective scan request - Initiates transmission of selected measurement and/or
status points.

c. Report by exception - Initiates transmission of only those points which have
changed since the last transmission. A range of values or dead band, which may
be set by the operator, shall determine whether an analog variable shall be
transmitted. If the variable has changed by less than the specified dead band
since the last reported value, the value shall not be transmitted. If the variable
has changed more than the specified amount since the last reported value, the
value shall be retransmitted

d. Control point select and verify - Command to select a digital control point select.

16. Transmit information only after receiving the proper address from the master station.
Design RTU so that it will not respond to the reply messages of other RTUs. Replies of
the RTU shall include, but not necessarily limited to, the following:

a. Analog and pulse data value message.

b. Digital data value message.

c. Check back response - Acknowledgment of control point select.
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d. End message - End of block of data.
D. Communication Interfaces
The RTUs shall support simultaneous communications with multiple independent master stations
(SCADA system), maintenance and configuration terminal (Laptop PC), Multi-function
transducers and Local computer/Logger. The RTUs shall have communication ports as follows:

1. The RTU shall be capable of simultaneous communication over the following interfaces
with both VPN and SSL security:

a. Ethernet 10/100baseT(X) or 100baseFX (TCP/IP and OSI)

b. RS232 ports: bit or byte oriented, synch or asynch, 150 - 57,600 bps

c. RS485 ports: bit or byte oriented, synch or asynch, 150 - 57,600 bps

2. The RTU shall be capable to simultaneously communicate with:

a. At least four independent Master Station Servers using DNP3 protocol, and
communicating over of any combination of serial or Ethernet ports, or using two
different IP addresses.

b. In addition, at least two independent Masters using Modbus protocol (HMI
computer), and communicating over of Ethernet ports and using two different IP
addresses.

c. The RTU shall also be capable to communicate simultaneously with 7 or more
Modbus IEDs types.

d. The RTU shall also be capable to communicate simultaneously with up to fifty
IEDs using DNP3.

e. The RTU shall also be capable to communicate simultaneously with up to fifty
IEDs using IEC 61850 protocol.

3. The RTU shall respond to independent scans and commands from Master Stations, local
computer and Configuration &Maintenance Terminal simultaneously. The RTU shall
support the use of a different communication data exchange rate (bits per second) and
scanning cycle on each port.

E. Communication Protocol between RTU and IEDs

1. The RTU shall use the DNP3, IEC 61850 and Modbus protocols for communication with
IEDs over Substation LAN. The RTU shall act as a Client and collect data from the IEDs).

2. The RTU shall store the data acquired from the IEDs in its database and do processing
like change detection/dead band processing on the data for optimizing its transmission to
the Master Station (SCADA Control Centre). The processing shall include requirements
of mapping of information from the protocol of IEDs to the protocol requirement for

communication with Master Stations.
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F. Communication Protocol between RTU and Master Stations

1.

DNP3 protocol shall be used as the standard protocol for communication between the
RTU and Master Stations.
The RTU shall perform as a slave to SCADA master stations. All communication shall be
initiated by the SCADA master stations. RTU must notify the master stations of unusual
conditions at the RTU (such as a power fail/restoration, RTU malfunction and
communication failure with an end IED), the transfer of changed data etc. All the
notifications shall be accomplished within the framework of the periodic data acquisition
exchanges.
The RTU shall process the various messages/commands for communication to the
Master station using the following priority.
a. Control command
b. Status data by exception
c. Analog data by exception
d. Analog data periodic
e. Status data integrity scan
The communication interface to the master station(s) shall allow scanning and control of
defined points within the RTU independently for each master station using a separate
logical database in the RTU. It shall be possible to pick points from the RTU database
randomly and assign it for reporting to a Master station. Further, the RTU shall support
the use of a different communication data exchange rate (bits per second), scanning
cycle, and/or communication protocol to each master station.
SCAN GROUP
a. Analog and digital input points (including points reported by exception) shall be
assignable to scan groups. A scan group shall be a specified set of data points
within the RTU central database which will be communicated to a master station
when requested by a specific (addressed) scan request. A scan group size shall
only be limited by the communication protocol message length. Any RTU input
point shall be assignable to any scan group. The RTUs shall support at least
sixteen scan groups and all scan groups per communication port (i.e. master
station/ LDMS interface). The Contractor shall provide a convenient and flexible
scheme for assigning points in the RTU to scan groups.
b. The following scan groups are defined in the WMATA point assignment charts:
1) OCC Scan group
2) HMI scan group
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6.

7.

8.

3) AEMS scan group
Reporting of Status Points:

a. The RTU communication protocol shall be configured to report digital status
changes by exception to master station. Digital status data shall have higher
priority than the Analog data. All the digital status data shall also be assigned to
scan groups for integrity check by Master stations at every 1 second.

Reporting of Analog Points:

a. The analog data shall be reported periodically to update all the values at the
master station within 10 to 15 seconds. Analog data shall also be reported by
exception if the analog value exceeds its previous value by a configurable
percentage.

Digital Control Commands:
a. The RTU shall follow the select-and-execute sequence for operation of digital
control commands from the master station. The RTU shall reset its control logic

upon any error in the sequence.

G. Data Concentrator Communication Protocol

1.

The RTU shall act as a DNP3, Modbus and IEC 61850 protocol master and collect data
and also perform supervisory control from/on the slave RTUs and communicate it to the
Control Center. The Master protocol implementation shall be such that the data polling
requirements is at accomplished.

RTU as a Data concentrator shall have capability to report to four master stations.

Data concentrator shall support at least 1,500 (fifteen hundred) data points.

The RTU as a Data Concentrator shall use Network Time Protocol (NTP) for time
stamping of Data concentrator which in turn shall synchronize the DNP 3, IEC and
Modbus protocol connected RTU/device.

The RTU as a Data Concentrator shall come complete with built in monitoring
mechanism such as “Sequence of Events, SOE” that receive all data changes without
losing a single event.

The data concentrator shall have dual CPU or High Performance CPU and dual Power
supply units. The overall data update requirement from any device to Control Centre
should not affect the functionality defined elsewhere in the specification.

The Data concentrator shall have the provision for remote login from SCADA servers.
The SCADA master station and the local computer system shall be able to configure and
poll health of Data concentrator after due authentication of the users.

It shall include embedded Web Server for maintenance and remote diagnostics.
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Individual RTU configuration shall be possible from Data Concentrator including
accommodating devices from different suppliers. The RTU as a Data Concentrator shall
have following communication ports & support for protocols:

a. DNP3 for Master Stations

b. DNP3 for devices

c. IEC 61850 for devices

d. Modbus for devices
a.

e. TCP/IP

f. Ethernet 100baseT to local Laptop

10. The other requirements given for RTU elsewhere in the specification shall be applicable
to RTU as a Data concentrator also.

H. Switchgear Digital Input/ Output Modules (DIO):

1. Digital Output modules are installed in the AC and DC switchgears by the switchgear
manufacturer for the control and status indication of circuit breakers.

2. The RTU shall provide the capability for a master station to select and change the state
of digital output points of the DIO and receive status indications via the digital input points
of the DIO.

3. The RTU shall use the DNP3 protocol for communication with switchgear DIOs over
Substation LAN.

4. Refer to section 28 40 04 (16604) for remote digital input-output module requirements.
Switchgear DIO-Digital Outputs:

a. A pair of outputs is supplied on the DIO for each two-state (open/close) control
output point that drive control relays.

b. One output is supplied for open, the other for close.

c. Upon command from a master station using the check-before-execute sequence,
the appropriate control output on the remote DIO operates for a preset
(momentary) time period to control the circuit breaker through external
interposing relays. The operation period shall be adjustable for each point from
0.1 to 2 seconds.

d. Control Output Interposing Relays:

1) The operation the momentary relays on the remote DIO will activate
external control output interposing relays supplied by the switchgear
manufacturer for each control output as specified in section 16341.

2) The control output interposing relay 201T open the circuit breaker.
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3) The control output interposing relay 201C close the circuit breaker.
4) The RTU manufacturer is not responsible for the control output

interposing relays.

6. Switchgear DIO-Digital Inputs:

a.
b.

Monitor circuit breaker’s status and alarm points via remote digital input modules.
Refer to section 28 40 04 (16604) for Remote Digital Input-Output modules

connections.

I.  RTU Instrumentation and Control Interfaces Input/output Modules (Inside RTU Cabinet):

1. Digital Input Modules (Status Inputs):

Contract FQ1xxxx

a.

Monitor status and alarm points via digital input modules. Digital input modules
shall accept dry contact inputs.

RTU shall be capable of accepting isolated dry (potential free) contact status
inputs. The RTU shall provide necessary sensing voltage, current, optical
isolation and de-bounce filtering independently for each status input. The sensing
voltage shall not exceed 24Vdc.

The sensing voltage source shall be isolated from that of the RTUs logic power
so that any noise or a short circuit across the sensing supply of a digital status
input terminals would not disrupt the RTU operation other than the shorted digital
status input.

The RTU shall be set to capture contact operations of 20 ms or more duration.
Operations of less than 20 ms duration shall be considered no change (contact
bounce condition). The RTU shall accept two types of status inputs i.e. Single
point Status inputs and Double point status inputs.

To take care of status contact chattering, a time period for each point and the
allowable number of operations per time period shall be defined. If the allowable
number of operations exceed within this time period, the status change shall not
be accepted as valid

Single point status input will be from a normally-open (NO) or normally-closed
(NC) contact which is represented by 1-bit in the protocol message.

The Double point status input will be from two complementary contacts (one NO
and one NC) which is represented by 2-bits in the protocol message. A switching
device status is valid only when one contact is closed and the other contact is
open. Invalid states shall be reported when both contacts are open or both
contacts are closed.

All status inputs shall be scanned by the RTU from the field at 1 millisecond
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periodicity.

2. Digital Control Output Modules:

Contract FQ1xxxx

Control Security and Safety Requirements:
1. The RTU shall include the following security and safety features as a
minimum for control outputs:

a) Select- check-before-operate (SCBO) sequence for control
output.

b) No more than one control point shall be selected and executed
at any given time.

c) The control selection shall be automatically cancelled if after
receiving the "control selection" message, the "control execute"
command is not received within the set time period.

d) No control command shall be generated during power up or
power down of RTU.

The RTU shall provide the capability for a master station to select and change
the state of digital output points. These control outputs shall be used to control
power system devices such as Circuit breakers relay disable/enable and other
two-state devices, which shall be supported by the RTU.

A set of control outputs shall be provided for each controllable device. On receipt
of command from a master station using the select check-before-execute operate
(SCBO) sequence; the appropriate control output shall be operated for a preset
time period which is adjustable for each point from 0.1 to 2 seconds. Outputs
shall be latching continuous output contact closure. Receipt of a point selection
address shall cause the RTU to return a verification message to the master
station. Execute commands only after the dispatcher has verified that the
selected point is the desired point and has issued an execute command for the
function to be performed.

Control relays shall be installed between the output modules and terminal strips.
Each control output shall consist of one set of potential free NO contact. The
output contacts shall be rated for at least 1:0Amperes at 120 Volts ac resistive
load. These output contact shall be used to drive heavy duty relays. In case
Control output module of RTU does not provide potential free control output
contact of this rating, then separate control output relays shall be provided by the
contractor. These relay coils shall be shunted with diodes to suppress inductive

transients associated with energizing and de-energizing of the relay coils & shall
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conform to the relevant requirements.

3. Analog Inputs:

a. The RTU shall accommodate analog inputs which are unipolar or bipolar, 2-wire

ungrounded differential signals. All analog inputs are of +4 to +20 mA. However,
the RTU shall be capable of accepting other standard analog input ranges (0 to
5V, 0-10V, 0 to 10mA).

The RTU shall make all appropriate signal level conversion and conditioning to
allow full utilization of analog inputs and meaningful reasonability checking. The
analog-to- digital converter shall have at least twelve (12) bits plus sign. Each
type of analog input shall be converted with full resolution. The RTU shall monitor
the drift in characteristics of its ADC and mark the analog points with a drift
quality code if a drift is detected. This drift quality code shall be sent to the
master station also.

The overall accuracy of the analog input system shall be at least 0.2 %( i.e.
99.8%) at 25 °C of full scale. Mean accuracy shall not drift more than 0.002% per
degree C within the temperature range of —5 to +55 degree Linearity shall be
better than 0.05%. Each input shall have suitable protection and filtering to
provide protection against voltage spikes and residual current. Loading up to
150% of the input value shall not sustain any failures to the RTU input.

The total burden imposed by the RTU/DC analog input circuit shall not exceed
0.5 volt-ampere for current and voltage inputs.

All analog inputs shall be scanned by the RTU from the field at least at 1 second

periodicity.

4. Pulse Input Modules:

Contract FQ1xxxx

a.

Pulse input modules shall receive pulses in the form of contact open/closure from
3-wire (Form C) pulse initiators. The accumulated count shall not be altered, nor
shall counting be interrupted when a count is transferred to the master station.
Each counter shall have enough capacity to accumulate the number of pulses
expected at the metering point in a 4-hour period without overflow, assuming an
average pulse rate of 1 pulse per second. Pulse counter inputs shall be capable
of accepting pulse inputs at a rate of 5 pulses per second. The pulse forming
voltage, if required, shall be furnished from the RTU circuit.

The pulse count registers shall not be reset at the end of the interval and shall
continue to accumulate and automatically roll over only when they reach

maximum count.
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J. Sequence of Events (SOE) feature
1. SOE is the time-stamped digital status data. SOEs will enable Employer's personnel to
determine the sequential operation of digital status input devices for their state changes.
The RTU shall time-stamp the digital status data with a time resolution of one millisecond.
2. Initially, all breakers & protection contacts digital status input points in the RTU shall be
configured as SOE points. However it shall be possible to assign any digital status input
data point in the RTU as SOE point. Each time a SOE status input point changes state,
the RTU shall time-tag the change and send it to the Master station. The RTU shall
maintain a SOE buffer within the RTU for communication delays and communication
failure. SOE buffer shall be sized to store, as a minimum, of 600 events. The RTU shall
transmit the SOE data stored in its buffer to master stations. An acknowledgement of
receipt by the master station shall be made prior to the loss of any data in the RTU SOE
buffer. Data not received at the master station shall be retransmitted. The RTU shall send
a message to the master station to indicate the RTU SOE data buffer overflow condition.
3. Local/Remote selector switch
a. A manual Local/Remote selector switch shall be provided for each RTU to
disable all control outputs by breaking the power supply connection to the control
output. When in the "Local" position, the Local/Remote switch shall allow testing
of all the control outputs of RTU without activating the control outputs to field
devices. A status input indication shall be provided for the Local/Remote switch
to allow the SCADA system to monitor the position of the switch.
4. Dummy breaker latching relay
a. The Contractor shall provide a latching relay to be used to simulate and test
supervisory control from the Master station. The latching relay shall accept the
control signals from the RTU to open and close, and shall provide the correct
indication response through a single point status input.
5. RS485 Communications Ports:
a. A minimum of 10 RS-485 and 4 RS232 connection ports shall be available and
integrated to the RTU to interface to local computing device. Currently, these
IEDs communicate using the Modbus and DNP3 protocols.
b. A separate serial to Ethernet port server to increase the number of serial ports is
not acceptable.
6. RTU Diagnostic and configuration utilities
a. The contractor shall provide a laptop PC loaded with the diagnostic software,

configuration and maintenance tools and the simulator & protocol analyzer
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software tool mentioned below. The laptop PC shall be provided with all

hardware accessories including cables, connectors etc. required for interfacing

with Master station, RTU and end devices. A suitable Hub shall be provided to

use the tool in monitor mode. A carrying case and a suitable power adaptor for

laptop PC shall also be supplied.

b. Diagnostic Software:

1)

Diagnostic Software shall be provided to continuously monitor the
operation of the RTU and report RTU hardware errors to the connected
master stations. The software shall check for memory, processor, and
input/output ports errors and failures of other functional areas defined in

the specification of the RTU.

c. RTU Configuration and Maintenance Tool

1)

2)

3)

4)

5)

6)

7
8)

The RTU database configuration & Maintenance software tool shall be
required to perform the database modification, configuration, compilation
and documentation. The database compiler shall provide error detection
services. It shall also perform the downloading of the compiled database
into the RTU database.

Monitoring of all inputs, control of all outputs and testing of calculation
logic. Monitoring of all inputs and logic at card level, logic level and
DNP3 level.

Display of communications statistics and level of eavesdropping of
communications channels, including Ethernet, IP, DNP3, Modbus and
IEC61850.

Download & upload of RTU software, database configuration and
calculations, download the complete configuration from RTU to modify
and then upload to RTU.

On-line help.

Display the installed version number of firmware, software and
configuration running in the RTU

Configuration and diagnostic software must run on Windows 7

The diagnostic and configuration utility software shall be provided on a
CD/DVD with Licenses. The current version number of such software
shall be provided. Any costs in upgrading to subsequent version

numbers shall be included in the pricing.

d. Master station-to-RTU simulator & protocol analyzer software tool:

Contract FQ1xxxx
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1) Master station to RTU simulator tools ASE2000-COM (SafeNet Sentinel
Pro ™ USB security plug) and ASE 61850 shall be provided and used to
test the communication interfaces of Master station, RTU and end
devices. The RTU simulator shall be capable of emulating the servers
DNP3, IEC61850 and Modbus protocols. It shall also be possible to
prepare illegal messages for transmission, such as messages having
invalid checksum.

2) The protocol analyzer shall be used to monitor all communication traffic
on a channel (between Master station & RTU and between RTU & end
devices without interfering channels operation. Channel traffic captured
in the active or passive modes of operation shall be displayed.

3) The Master station simulator and protocol analyzer tool shall also have
the following features:

a) Each received message shall be checked for validity, including
the check sum.

b) The tool shall maintain and display error counters so that the
number of errors during a period of unattended testing can be
determined.

c) Allfields of a message shall be displayed. A pass/fail indication

for the message shall be included.

7. Terminal Strips:

a.

8. Spare:

Contract FQ1xxxx

Terminal blocks shall be provided for disconnection (isolation), with full-depth
insulating barriers made from molded self-extinguishing material.

Terminal blocks shall be appropriately sized and rated for the electrical capacity
of the circuit and wire used.

No more than two wires shall be connected to any terminal. Each analog input
signal, digital status input and digital output signals shall require two terminals
per point plus a common shield termination for each cable.

All terminal blocks shall be suitably arranged for easy identification of its usages.
Refer to contract drawing for connection arrangements

Direct connections of field wires to RTU input output modules shall not be

allowed.

Provide a minimum of 20% spare points and 2 spare serial ports.
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2.03 SUBSTATION INDUSTRIAL COMPUTER

A. Contractor shall supply and install SEL 3355 industrial computer in each RTU cabinet for
functions described in paragraph 2.01.C of this specification.

B. The computer shall operate with network access to provide a combination of functions including,
but not limited to, visualization and control of equipment, data acquisition, simultaneous collection
of data from serial and Ethernet server devices, and simultaneous data access for multiple client
devices.

C. The device shall conform to various industry standards, operate in harsh environments, and
provide the operational and functional requirements as described below.

D. The computer shall use high performance x86-64 Architecture based on latest Intel core
microprocessor architecture to deliver very high performance and broad operating system and
software compatibility.

E. Multiple processor cores and Intel Hyper- Threading Technology to enable to run multiple time-
critical applications simultaneously.

F. Operating System: The computer shall be provided with Microsoft Windows 7 Professional, 64-
bit.

G. Power Supply. The device shall be available with 125VDC power supplies.

H. Temperature. The computer shall be capable of continuous operation over a temperature range
of —40° to +75°C.

I.  Communications Ports. The computer shall come standard with two front-panel USB ports, four
rear-panel USB ports, two rear-panel serial ports, and two rear-panel Ethernet ports. Each
standard serial port shall be EIA-232/EIA-422/E1A-485 RJ45 serial ports. Four additional Ethernet
ports, SFP 100Base FX. All communications ports shall be ESD and RFI protected.

J. Hot-Swappable Industrial Solid-State Drives. The device shall have high quality, industrial-
temperature rated, single-level cell (SLC) NAND Flash solid-state drives available. All drives shall
support hot-swapping.

K. Solid State Drive sizes: Two 400GB Industrial Grade SLC SSD

L. RAM: 16GB

M. Display Interfaces. DVI, DisplayPort, VGA, or HDMI video connections enable to connect one or
two simultaneous, independent, high-definition displays.

N. Expansion Slots. A legacy PCI, two PCI Express (PCle) x4, and two PCle x1 slots shall provide

room for legacy and the latest PCle expansion cards.
1. The computer shall be provided with the following ports:
a. Two (2) RJ-45 10/100/1000
b. Two (2) SFP 100Base-FX
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0. Nonvolatile Storage. There shall be Flash memory used as nonvolatile storage of settings,

2.04

configuration, and incoming and calculated data. Data stored in the nonvolatile memory shall be
available for retrieval after sustained power outage, including failure of the internal battery.
Moving Parts and Vent Holes. The computer shall not include any rotating disk drives, fans,
moving parts, or vent holes.

Alarm Output. There shall be an alarm contact output to signal internal errors and malfunctions.
The alarm contact shall be supervised by an internal watchdog system that independently
monitors the operating system. The alarm contact shall be connected and monitored by the RTU.
Conformal Coating. The computer shall have conformal coating to protect the circuit boards from
harsh environments.

Mounting. 3U Horizontal 19-inch rack

Reliability. The vendor shall supply the actual measured Mean Time between Failures (MTBF) for
the computer.

Warranty. The computer shall include a TEN-YEAR, no-questions-asked warranty for all material
and workmanship defects. In addition, the warranty shall cover accidental customer-induced

damage.

PERFORMANCE REQUIREMENTS

Environmental conditions

The RTU shall be designed and supplied suitable for indoor equipment conditions as specified by
ANSI/IEEE C37.1 for new RTU not currently installed in WMATA facilities, heat dissipation
calculations shall be provided to demonstrate the RTU’s ability to comply with the temperature
ratings of the equipment in the range specified. These calculations shall be done on the
assumption that maximum spare capacity as specified in section 2.02 is implemented.
Maintainability

RTUs shall not require routine or planned maintenance. Therefore, no fans or moving parts shall
be used in the RTU to avoid any need for maintenance. RTU should be constructed to resist the
entry of dust. A single technician shall be able to remove and replace RTU modules for repair
purposes, without the need for special tools, it should not be necessary to dismantle or remove
multiple pieces of the RTU in order to replace a module.

Reliability

RTU should normally remain in continuous service to provide SCADA. Failure can result in the
interruption of the operation of the railway and a high level of reliability is therefore required. The
supplier shall provide the predicted mean time to failure and the mean time to repair of the

equipment. Where insufficient historical data is available, the supplier shall state the methods

Contract FQ1xxxx Page 24 Section 28 40 06 (16606)




Washington Metropolitan Area Transit Authority Contract No. FQI1xxxx
IFB FQ1xxxx/XX Date: 2016

used to determine the reliability performance.
Availabilities achievable by non-redundant commercial grade equipment should exceed the
following:
D. Service life
The RTU supplied shall be capable of performing its intended purpose, for a minimum of 20 years
from the date of installation.
2.05 RTU CONFIGURATION TOOLS
A. Contractor shall supply a Laptop with licensed software which shall provide followings
capabilities:
1. RTU Data base configuration &Maintenance.
2. Local Operator Interface & RTU Diagnostics.
3. Master Station and RTU simulator protocol analyzer
B. RTU Data base configuration & Maintenance
1. The RTU database Configuration and Maintenance software shall be supplied with the
RTU and shall have the following features:

a. Perform the database modification, configuration, compilation and
documentation. The database compiler shall provide error detection services. It
shall also perform the downloading of the compiled database into the RTU
database.

b. Monitoring of all inputs, control of all outputs and testing of calculation logic.
Monitoring of all inputs and logic at card level, logic level and DNP3 level.

c. Display of communications statistics and level of eavesdropping of
communications channels, including Ethernet, IP, DNP3, Modbus and IEC61850.

d. Download & upload of RTU software, database configuration and calculations,
download the complete configuration from RTU to modify and then upload to
RTU.

e. On-line help.

f. Display the installed version number of firmware, software and configuration
running in the RTU
Configuration and diagnostic software must run on Windows 7

h. The diagnostic and configuration utility software shall be provided on a CD/DVD
with Licenses. The current version number of such software shall be provided.
Any costs in upgrading to subsequent version numbers shall be included in the
pricing.

i. Provide standard template for database modelling required for I/O modules,
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switchgear DIO & IEDs, communication setting.

j-  Provide mapping of the individual data points acquired from one protocol to
another protocol for transmission.

2. The database configuration software shall use the same terminology for configuration of
the various protocol parameters as specified in the communication protocol standard. It
shall be possible for the user to define these parameters.

C. RTU diagnostic

1. The RTU shall have built-in features for monitoring the health of the RTU modules and
detecting the type of errors.

2. The diagnostics software shall have diagnostics for the RTU's processor(s), memory, /O
ports, and any other functional areas of the RTU. It shall list the errors recorded by the
RTU and provide troubleshooting tools for the RTU.

3. Diagnostic Software shall be provided to continuously monitor the operation of the RTU
and report RTU hardware errors to the connected master stations. The software shall
check for memory, processor, and input/output ports errors and failures of other
functional areas defined in the specification of the RTU.

D. Master station-to-RTU simulator & protocol analyzer software tool:

1. The contractor shall provide a Master station and RTU simulator /Protocol Analyzer
software ASE2000-COM (SafeNet Sentinel Pro ™ USB security plug) and ASE 61850 to
be used to monitor and test the RTU's operation using the master station communication
protocol. It shall have the following features:

a. Capable of emulating both the master station and the RTU messages in the
communication protocols DNP3, IEC61850 and Modbus. When the Master
station and RTU simulator protocol analyzer software has received or transmitted
a message, it shall be possible to immediately "turn around" and transmit or
receive a response message.

b. Capability of interfacing to digital side of the RTU for the above purpose.

c. Capable of receiving single and repeated messages using the supplied RTU
communication protocol. Each received message shall be checked for validity,
including the checksum code. The messages shall be displayed in HEX format or
in the ‘interpreted form’ as desired by the user. It shall maintain and display error
counters so that the number of errors during a period of unattended testing can
be accurately determined.

d. Capable of formatting and transmitting, both as one-time and periodic

transmissions, any master station-to-RTU command.
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2.06

e. Capable of preparing illegal messages, such as messages having invalid check
codes, for transmission.

2. The Master station and RTU simulator/ protocol analyzer software shall also be capable
of passively monitoring all communication traffic on a channel without interfering with
channel operation.

3. Channel traffic captured in the active or passive modes of operation shall be displayed.
All fields of a message shall be displayed. A pass/fail indication for the security check
code shall be included with each code displayed.

4. The contractor provided simulator /Protocol Analyzer software shall also to be capable of
emulating both the RTU and the IEDs messages in the communication protocols DNP3,
IEC61850 and Modbus.

RTU CONFIGURATION

Contractor shall retain the services of the SCADA RTU manufacturer or their authorized
representative to be the system integrator to develop RTU configuration files, compile database,
program, supervise and perform check-out and start-up of all system components and conduct
system integration tests.

The RTU point mapping shall comply in every respect with the RTU Point Assignment Charts
(PAC) in section 28 40 00 (16051D) and of any supplements thereto that become effective before
this Contract is awarded.

The contractor shall develop RTU configuration template for each type of RTU supplied and for
each type of facility in the contract.

1. Each RTU configuration file template shall include the maximum points and devices for
the type of facility as specified on the contract drawings.

2. Each RTU configuration template database shall include the database for WMATA
Control Center Master Station (AIM), WMATA SCADA Master Station (AEMS) server and
the Local HMI.

The proposed RTU and configuration files shall be tested at the WMATA SCADA Lab per section
28 40 06 (16606) paragraph 2.03 “System Compatibility Tests” before the first RTU is shipped for
installation.

The contractor shall provide all labor, materials, software, configuration, equipment, engineering
and incidentals required to perform the system compatibility tests.

As a minimum, the contractor shall provide the following equipment and devices. The material
provided for Lab Test shall become property of WMATA and shall be used for the training
included in this contract and future refresher courses. These equipment and devices shall not be

counted as spare parts required by the contract.
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1. Each type of RTU System with the following component mounted on an open rack

a. One Data Concentrator

b. One Digital Input Module

c. One Analog Input Module

d. One Digital Output Module.

e. 125VAC to 24V DC power supply
f.  One Industrial Computer.

g. One Display Monitor.
h. Any other required components
2. Other devices as installed by the contractor.
a. One DC Relay.
b. One Power Quality Meter
c. One Digital Power Meter
d. OnePLC
e. One set of Rectifier Monitoring EIDs
f.  One Transformer Monitor IED.
g. One DTR Digital and Analog input module or system.
G. The RTU configuration tools with Laptop specified in the contract shall be provided and used
during the LAB and field tests.
H. The contractor shall develop site specific RTU configuration files after successful system
compatibility tests.
I. All AS BUILT configuration files shall be provided and become the property of the WMATA, such
that the WMATA may make further changes without action from the Contractor. In other words,

the system shall be complete and editable by others.

2.07 SENSORS AND TRANSMITTERS:
A. General:
1. All sensors and transmitter shall use a 24 VDC auxiliary power supply as provided with
each RTU.
a. Auxiliary power supply, 120-volt AC input, 24-volt DC output shall be provided
with each RTU for all transmitters.
b. DC power rating shall be capable of supplying the connected load plus 20-
percent spare capacity.
B. Room Temperature Sensors and Transmitters:

1. The contractor shall supply, install and connect Room air temperature transmitters with
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2.08

the following characteristics:

a. Sensor: Air Temperature Sensor
b. Temperature Range: Minus 20F to plus 120F
c. Accuracy of calibrated points:  Plus or Minus 0.5-degree F.
d. Sensing elements: Platinum wire resistance type.
e. Transmitter output signal: 4 to 20 mA DC.
RTU Cabinet

Each RTU shall be supplied fully assembled, together with all ancillary equipment, including wiring

terminals, mounting rails, wiring ducts & wiring, to form a complete system, subject only to connection of

substation equipment to field terminals.

A. Where AC switchgear #1 & 2 are located in the same room, one AC RTU type 1 shall be provided

B. Where AC switchgear #1 & 2 are located in separate rooms, two RTUs shall be provided:

® Mmoo

a.
b.

AC RTU type 1 shall be provided and installed in the AC switchgear Room #1
AC RTU type 2 shall be provided and installed in the AC switchgear Room #2

One TPSS RTU type for each TPSS

One TBS RTU type for each TBS

One AC RTU type 1 for Bus and parking garages
Refer to Drawing “RTU Bill Of Material” for RTU types

Ancillary equipment to be supplied with the RTU includes the following:

a.

-0

° Q@

1 x 24v power supplies, 125V DC to 24V DC 240W converters. This is used to power
input/output circuits and RTU 24VDC circuits.

1 x 24v power supplies 120V AC to 24V DC 240W converters. This is used for all external
transmitters.

Cubicle switch/lighting and a 120V AC GFI receptacle. The GFI receptacle shall be mounted
near the bottom of the RTU cubicle.

RS485 Gas arresters (Quantity will be site specific and shall be specified at the time of
order).

pole 125V DC thermal circuit breakers

3x2 pole DC thermal circuit breakers minimum

1X2 pole AC thermal circuit breaker

Fuse blocks and fuses as required.

Factory install 4 x 24V DC interposing relays (type cube relay 24V DC or equivalent) These
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4 x 24V DC relays are for the Battery Charger, Inverter and transfer switch alarms to be fed

to both the RTU and the DTS systems from a single alarm source.

A. Cabinet Construction:

1.
2.
3.

10.
11.

12.
13.

14.

Cabinet shall be free-standing, floor mounted and height shall not exceed 72 inch.
Construction: NEMA 3R.

Apply two finish coats, ANSI No. 61, Light Gray, to exterior surface and Paint interior per
manufacturer's standard.

Cutout for cable entry at the top and bottom with Non-ferrous cover plates are required
for cable entry.

Cabinet is with fixed side, rear and roof panels, front swing, full hinged door with three
point latch, key, hasp and staple for padlock.

Provide Protective pocket inside front cover with schematic diagram, connection diagram,
operating instructions, and layout drawing of control wiring and components within
enclosure.

RTU cabinets shall have a cutout on the cabinet door with Non-ferrous cover plates for
installation of a 19" LCD monitor as required.

Door & cover plates shall be fitted with long life gaskets, to provide a dust proof
environment and shall be suitably earthed with earth straps using flexible earth cable.
Dimension: 72"H x 36"W x 24"D

All major items of equipment shall be labelled.

Din mounting rails shall be sized to provide a minimum of 30% spare space for future
expansion.

The cubicle shall be grounded to the station ground bus.

Provide a simplified means of connecting field cables and RTU cables such that spares
can be utilized, additions and alterations can be readily made, and different voltage
sources can be utilized.

Terminal Blocks:

a. Terminal blocks located within the RTU cubicle shall define the point of
separation between the electrical SCADA RTU and the substation electrical
system.

b. Power Terminals: Rated 30 Amp, 600 Volt with insulating barriers between poles
and washer-head binding screws on each pole to accommodate up to 10 AWG
wire.

c. Signal and Control Terminals: Rated 10 Amps, 300 volts, modular construction

type, screws to accommodate up to 14 AWG wire.
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d. Labels shall be placed to describe each cable from the field and from the RTU.

e. Space shall be allocated between sections of terminals allocated to different
cables to provide adequate space for labelling — a minimum label width of 9 mm
shall be provided.

f. To facilitate troubleshooting, field cable terminations have been standardized.

15. Fiber Patch Panel for RTU equipment:

a. Install one Corning SPH-01P Fiber Patch panel with one Corning CCH-CP12LC
for connection of multimode fibers.

b. Install Duplex Multimode fiber patch cords, 50/125 um between the patch panel
and the RTU units.

16. Equipment Rack:

a. 19" rack fabricated from 11GA steel for mounting equipment modules shall be
provided. No panel shall be mounted directed behind the equipment rack.
b. Size: 30" High

17. Nameplate:

a. Black laminated plastic composition with permanent white engraved lettering,
and beveled edges.
b. Fastened to panel using small round-head screws.
c. Installed inside cubicle and cabinets with cement.
d. Submitted for approval.
2.09 Marking Tags:

A. Dekafix 6.5-FS or equal, consecutive vertical, No. 4682.2 or No. 5766.6 as approved.

B. Group marking carrier with paper marking strip and transparent cover.

1. Type SCHT5, Catalog No. 2924.6.

2. Type ESO05, Catalog No. 2937.0.

3. SST5, Catalog No. 2940.0.

4. Cable shall be labeled at each end to indicate source and destination termination points.

2.10 Raceways, Boxes and Conduit

A. Provide conduit, raceways, boxes and fittings in accordance with Section 34 21 05 (16130)
2.11  WIRING:

A. Status, Control and Analog:

1. Multicolor cable, UL-listed conductors of 98-percent copper with type XHHW insulation
rated 600 volts. Nonmetallic jacket material complying with ICEA S-68-516, NEMA WCS,
free of PVC or PVC-based compounds.

2. Jacket: Chlorosulfanated polyethylene, crossed-linked polyolefin, or heavy duty
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neoprene.
3. Use shielded twisted pair cable for analog inputs and outputs.
4. All other IEDs shall be connected to the RTU through the substation network switch.
2.12 SPARE PARTS:
A. In accordance with special conditions or the following, whichever is the stringent:
1. Provide a minimum of 1 (one) or 20% of the installed components (whichever is higher)

per RTU as spare. RTU, Provide touch up paint in 1-quart container.

PART 3 - EXECUTION
3.01 SOURCE QUALITY CONTROL
A. Design and Production Tests: Perform and submit in accordance with the General Provisions and
section 28 40 06 (16606), certified test results for the tests on each unit of Remote Terminal Unit
supplied under the contract.
B. Factory Acceptance Test in accordance with section 28 40 06 (16606)
C. RTU compatibility tests Test in accordance with section 28 40 06 (16606)
D. CONTRACTOR shall retain a system integrator to supervise, perform check-out and start-up of
all system components and conduct system integration tests.
3.02 INSTALLATION
A. RTUs shall be delivered and installed in accordance with approved shop drawings at the following
facilities:
1. Passenger Station AC rooms
2. Traction Power Substations
3. Tie Breaker Stations
B. The Contractor shall terminate all wiring on terminal strips in accordance with approved shop
drawings and interconnection diagrams.
C. Perform work in accordance with the NEC.
D. Raceways Boxes and Cabinets:
1. Install conduit, raceways, boxes, fittings in accordance with Section 16130 as
necessary to facilitate connections in accordance with Table 2
2. Wiring in the AC switchgear room between the switchgear and the RTU may be
made directly to the RTU without the requirement for an interface cabinet.
3. Connections to mechanical equipment in the AC switchgear room shall require
an interface cabinet
4. Install wall mounted interface cabinets as necessary in the vicinity of equipment

located outside of AC switchgear room.
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a. Label the interface cabinet as the AEMS INTERFACE CABINET.
b. Install RTU interface cabinets at locations in accordance with approved

E. Wiring:
1.

shop drawings.
5. Install raceways, wiring and terminations between the interface boxes and the

RTU unit in the AC switchgear room.

6. Arrange terminations in interface cabinets in a sequence to facilitate
maintenance. Terminations shall comply with the following requirements:

a. Terminal strips shall be identified with markings tags as TB-1, TB-2, TB-
3, ext. as required from left to right.

b. Terminals shall be identified consecutively on the various terminal strips
from top to bottom and from left to right.

C. Terminations for equipment shall be grouped by equipment identification
with control functions located on top and indication functions located on
the bottom within the grouping.

d. Terminations for various equipment of the same type/classification such
as EF-1 and EF-2 shall be terminated on consecutive terminals from top
to bottom in ascending equipment number sequence.

Spare terminals shall be concentrated in one area of the terminal strip to the extent

possible.

Use shielded twisted pair cable for analog input and control output signals and multi-
conductor cable for all other functions.

Install wiring for RTU interface circuits for all points identified for branch circuits to power
supplies located in selected RTU interface cabinets and for circuits from power supplies
to sensors and transmitters in accordance with the following requirements:

Terminate shield drain wire of two-conductor, shielded twisted-pair instrumentation cable
on a terminal strip in the RTU interface cabinet located directly below the associated two
conductors for the cable. Drain wire shall not be grounded at the interface cabinet. (Drain
will be grounded at the RTU)

Terminate twisted pair instrumentation cables for analog circuits on terminal strips that
are separate from terminal strips used to terminate non-analog circuits.

Install twisted pair instrumentation cables for analog circuits in conduits that are separate
from conduits used for non-analog circuits.

All copper wires from DC switchgear and DC negative switchgear devices shall be

terminated at the DC trace recorder terminal blocs.
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F. Ground RTU and power supplies in accordance with Section 16060
Install auxiliary contacts as required for remote monitoring implementation as shown on drawings.
H. Install thermostats and sensors at locations indicated on drawings with top of thermostat 5'-0"
above finished floor.
3.03 POINT ASSIGNMENT CHART FORMAT

A. RTU Point Assignment Chart (PAC) is the listing of the input (status), output (control), and spare
data points for each type of facility. The standard WMATA RTU PAC shall be used for all RTU
provided to ensure compatibility with SCADA servers. All DNP3, IEC61850 and Modbus control,
status and other point addresses must be the same as the existing system addresses for
compatibility. Any modifications or change to the PAC must be evaluated and approved before
implementation. The contractor PAC which has the same format as the WMATA PAC template,
but which also contain additional columns showing RTU termination points must be submitted
and used for all integration tests.

B. The RTU PAC shall include as a minimum all points included in the SCADA points listed in table
4.0 in 28 40 00 (16051D) Specifications and shall include any additions, corrections or revisions
necessary to provide complete control and indication coverage of all support facilities within the
respective RTU control areas, based on the latest information available.

3.04 FIELD TESTING:

B. The Contractor shall perform polarity and continuity test on all interconnection wiring.

C. The Contractor shall perform system start-up for each RTU in the presence of the system
integrator. The system integrator shall verify correct operation of each input/output
module using a simulated master control interface test unit. Additional checkout shall be

made to verify wiring terminations, modem operation, power supply operation and CPU

operation.
D. The Contractor shall label all wiring terminations to reflect the connection points.
E. The Contractor is responsible for testing all RTU input signals to verify correct status and

telemetry signal levels. A test data sheet shall be developed for each RTU/AEMS
Interface Cabinet which list all I/O signal points. The data sheet shall be submitted as
part of the Contractors test plan. The Contractor shall submit a list of discrepant I/O
signal points to the Engineer. /O equipment supplied under this contract that is not
reporting properly shall be corrected and retested. The Contractor shall submit a

discrepancy report for all I/O points indicating problems found and required action.
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3.05 SYSTEM INTEGRATION TEST:
A. Refer to section 28 40 00 (16051D) SCADA system work
B. Refer to section 28 40 06 (16606) “SCADA systems Site Acceptance Test Plan”.

END OF SECTION
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SITING OF NORTH PAVILION AND PEDESTRIAN BRIDGE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. This Section includes
1. Location requirements for the North Pavilion and pedestrian bridge
2. Relocating existing utility piping if/as required to accommodate North Pavilion and Pedes-
trian Bridge.
1.3 PRICE AND PAYMENT PROCEDURES
A. Measurement and Payment Procedures:
1. Measurement of work specified in this Section will be made in the following manner:
a. No separate measurement
2. Compensation for work specified in this Section will be made in the following manner:

a. Included in pay item for North Pedestrian Bridge and Pavilion.

PART 2 - PRODUCTS

21 MATERIALS

A. Provide materials required to construct North Entrance Pavilion, as shown on the General Plans
and as required to provide a complete and proper installation.

B. Provide materials required to relocate below-grade piping including piping, joining materials,
transitions, fasteners, gaskets, solder, brazing filler, unions, fittings, couplings, sleeves,
identification devices, grout, fill, backfill, and other materials required to provide a complete and
proper installation.
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PART 3 - EXECUTION

3.1

A.

3.2

3.3

3.4

PAVILION LOCATION

Design/Builder shall design and construct the North Entrance Pavilion within WMATA Parcel
526, as indicated in the subdivision plat included in this Section.

The maximum pedestrian bridge span shall be no greater than 450’-0” between the face of the
mezzanine and the face of the pavilion.

PIPED UTILITY RELOCATION

Design/Builder shall design and construct relocation of existing 78 inch and 24 inch pipes and
other below grade utilities if/as required to accommodate the North Entrance Pavilion and
pedestrian bridge.

Coordinate relocation requirements with WMATA and City of Alexandria, and local utility
companies, providers, and users, to prevent unauthorized outages during relocation. Take
measure to ensure continuity of service. Obtain permissions from every entity possibly impacted

by this Work and comply with restrictions imposed.

Disconnect, demolish, and remove piped utility systems, equipment, and components indicated
to be relocated.

If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable,
remove damaged or unserviceable portions and replace with new products of equal capacity
and quality.

PIPING INSTALLATION

Install piping according to WMATA, City of Alexandria, and VDOT standards and requirements.
Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Relocate piping to prevent conflicts with Work of this Project.

IDENTIFICATION

Piping Systems: Install pipe markers on each system. Include arrows showing normal direction

of flow.

END OF SECTION

APPENDIX: DSUP Subdivision Plat Showing Parcels 524A, 612D, and 526
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AREA TABULATION:

BEFORE SUBDIVISION
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PARCEL 526 (WIMATA) 23,287 SQ. FT. OR 0.53460 ACRES
FPARCEL TOTAL 869, lle SQ. FT. OR 19.952l6 ACRES
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GENERAL NOTES

. THE PROFERTIES SHOWN ARE IDENTIFIED ON THE CITY OF ALEXANDRIA, VIRGINIA

GEOGRAPHIC INFORMATION SYSTENM AS TAX MAP #016.02-0/-02 AND TAX MAP #0l6.02-03-0/
AND ARE ZONED CDD#IO.
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PARCELS 5244, 612D, AND 526
BEING A SUBDIVISION OF PARCELS 524 AND 6124
POTOMAC YARD
(INSTR. #/10008657 ¢ 080018802)

CITY OF ALEXANDRIA, VIRGINIA

PROJ:
88024.171.00

SCALE: NONE

DATE: 05/23/17
REV:

DRAWN: RLH
CHECKED: KLS

SHEET NO.

| o 3

P:\Projects\88024\17100\SURVEY S\Plats\Record\107237 Subdivision Plat.dwg, 5/23/2017 11:47:24 AM, williambradford, 1:1, christopher cI)nsultants, Itd.

107237




LECLOI | |

o o
— N
- O
APPROVED CURVE TABLE S 5
CITY PLANNING COMMISSION Q %2
ALEXANDRIA. VA CURVE | RADIUS | LENGTH | DELTA | CHORD | BEARING | TANGENT .
cl 79859 | 320.36' | 22%905" | 31820 | NIBOBZ2'W| /62.36' v 3¢
2 | 2322.0"| 1222.75"| 307077" | 1208.67 | sioW'’57'E | 625.91" 0
CHAIRMAN c3 2337.0l' | 1230.65' | 30°1017" | 12I6.48' NIO4]'57"W 629.95’ m ) S £
DATE DIRECTOR OF PLANNING £ '|:’ E -
Q=<
PUBLIC IMPROVEMENT BOND(S) APPROVED o CU % g
DATE DIRECTOR T. & E.S irgi ajd : % 8
Ml Virdinia State Grig Nori, 0 - [
i S =28k
Ccy
-5 O
< C
| Q o Q
PARCEL 6124 ,
Ty OF ALBANDRIA | | 2
PARCEL 6izD | | Vs
27,976 5Q. FT. OR 0.64224 ACRES | »
INST. #1600i8648 | A
ZONED: CDD #10
— T —— — — SEAER FACEMENT
Lo e o Rz DB. 1676 PG.885 C/ 7y Hlwzs,,
-——_—--—— - - == —_— - - == T — OF 4 _0/"/045]/\/0
— —— Q . - - —_ —_ . /D
~ < —_ 5EBL DELETED Zonlr 20 24
. -~ S, Ex
- T 2N 4672 — — 55;@50 L STORM
1 NG ~ 9B.887 INSTR 3 SASET,
1 Y = T TR # Os005508]
1 Y %. — — I~ L )
APPROXIMATE Sz = — - N\ T
i HE OLD AND HISTORIC MNos v, : — S - N
— — | B R X DRI ? (5 NOTE #3) W.ITA.T.A TE ——t N\ Nssew OBEW 25 O I
| A PARCEL 526 57 _— 3
— — Q
m — - 23,267 5@, FT. D < S 3
K —_ - 0.563460 ACRES - — I A < é\g
3 EX. 22" EMERGENCY- | % \EBT IQ %é
) VEHICLE FASEMENT Y (:Qz X AN Q( S ¥
i 1406 02-01-02 S EX. STORM SEWER EASEMENT SNTes %Q @E §>
. CPYR THEATER LLC — o AR S LY
S PARCEL 5244 SR SN RK
. 817,653 SQ. FT. OR 18.77532 ACRES BE Ssg T LSS
2 N INST. #1400049%8 gk T be 3> S N
Sl = o vrewe —"1 ZONED: CDD #10 Sg EX S=N RRSNRE
: S| AMERICAN WATER N SN O F T
: COMPANY R S SIS Q xS
] EASEMENT — Qi R Qox
2 DB.1678 PG.7I7 EX. 22" EMERGENCY | Z AN RS
E VEHICLE EASEMENT — NS N6 IC
gl _ DB.1694 PG.1I85 \ I — W
el B | — & <
;2 - ] < %
5 ~
: Q.
=
2 EX. 22" EMERGENCY VEHICLE
& ST EASEMENT DB 1694 PG 1165 =
| _ — %"
= < EX. 10" VIRGINIA AMERICAN _ _
5 =" JUTER cOoMPANY _ = 36./ d __—
a __lu | DB PG 77 | _ —— -5 B
H - - - T T T T T Tkt e P
= Y —
E ] _ POTOMAC AVENUE _ _ "
: 1 - - & - - - VARIABLE WIDTH PUBLIC RIGHT-OF-WAY
% PRO
£ vTH  Op 86024.171.00
2 S ’2‘% SCALE: | = 60"
GRAPHIC SCALE f R N
& 60 0o 30 60 120 240 KERRY L. SKINNER REV:
2 0 5/23/2017 o CHECKED: KLS
= ( IN FEET ) W ©
S I inch = 60 ft. surR'S SHEET NO.
.
=¥

I I 107237


jason.kacamburas
Line

jason.kacamburas
Line

jason.kacamburas
Line

jason.kacamburas
Line

jason.kacamburas
Line

jason.kacamburas
Line


LECLOI
| |

o ©
APPROVED CURVE TABLE
e CURVE | RADIUS | LENGTH | DELTA | CHORD | BEARING | TANGENT R
: cl 798.59' | 320.36' | 2259'05"|  3/8.20" | NIBUB22'W]| 162.36’ -
2 | 2322.0I"| 1222.75' | 301077" | 1208.67" | Sio4i'57'E_| 6259/ 9 3
CHAIRMAN c3 2337.0'| 1230