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MM, DUPLEX FIBER JUMPER TO

NETWORK SWITCH VIA DC SWGR FDP

RIG HAINT (I DC LINE SWITCHGEAR DIO TERMINAL BLOCK ASSIGNMENTS
DIO PRLG PIRLL PRI 2 PIRL 3 PIRT 4 S—
BLOCK
| O)no I | I | O&O I | I NUMBER FUNCTION DESCRIPTION OPEN CONTACT WHEN | CLOSED CONTACT WHEN
X R X Rx TB2A—-1/2 | CONTROL TRIP (NOTE 1) TO ENERGIZE RELAY 201 TRIP COIL NORMAL TRIP CONTROL (MOMENTARY)
TB2A—4/5 | CONTROL CLOSE (NOTE 1) TO ENERGIZE RELAY 201 CLOSE COIL] NORMAL CLOSE CONTROL (MOMENTARY)
INPUT POVER CINTRDL CINTROL SIAIS STAILS é
o
® 0 ® O 0OOOOG DOO®® o
T3 I3[ 3 I3[ el elels mEnEnEels M TB3A-1/2 | CLOSE BREAKER CLOSED SEE NOTE 4 SEE NOTE 4
[ [ [ 1] [ [ [ [ [ TB3A-3/4 | TRIP BREAKER OPEN SEE NOTE 3 SEE NOTE 3
™ (D& 374 SI©) TBeA D0O00006 2 :}s 00 1{1! TBA T 3 I 838 ¥ T“ TE TB3A-5/6 NORMAL
TB3A-7/8 | TEST POSITION BREAKER POSITION RACKED IN OR OUT TEST POSITION
— TB3A-9/10 | LOCAL POSITION LOCAL/REMOTE POSITION SWITCH IN REMOTE POSITION IN_LOCAL POSITION
TB3A-11/12 RELAY 201C PICKUP 201C RELAY CONTACT NORMAL PICKED UP
TB3B—1/2 |RELAY 201T PICKUP 201T RELAY CONTACT NORMAL PICKED UP
TB3B-3/4 pc sw 86 LOCKOUT 201C RELAY CONTACT NORMAL PICKED UP
4%},,3,{3 FUX/3A TB3B-5/6 [L0SS OF CONTROL POWER (27) LOSS OF DC CONTROL POWER | LOSS OF CONTROL POWER NORMAL
3y ! B3B-7/8 |RACKED IN BREAKER POSITION RACKED OUT RACKED IN
PTB-N 02 TB3B-9/10 [pc SWGR ENERGIZED STRUCTURE (64DX) CONTACT FROM AUX 64DX RELAY ALARM NORMAL
@ B3B-11/12pc WPR CRITICAL FALURE DC RELAY FAILURE FAILED NORMAL
PTB-P O TB3C—1/2 |NDC BRK CBCM TRIP CKT SUPERVISION FAILURE 1|  CBCM TCS HEALTHY CONTACT NORMAL FAILED
[TB3C-3/4 | NDC BRK CBCM CONTROLLER FAILURE 1 CBCM CONTROL HEALTHY CONTACT NORMAL FALLED
TB3C-5/6 [NDC BRK CBCM OVERLOAD OPERATION1 CBCM_OVERLOAD OPERATION CONTACT| NORMAL FAILED
TB3C=7/8 |pc SWGR GROUNDED STRUCTURE (64DY) CONTACT FROM 64 RELAY ALARM NORMAL
TB3C-9/10 | SPARE
o TB3C-11 COMMOM WIRE (-) IS CONNECTED TO EVEN NUMBERS
24V DC FROM DTS 20 cony
SUPERVISORY TRIP T NOTES:
27T CBCM. |cBCM. [CBCM., 1. INTERPOSING RELAYS 201C AND 201T WITH 125V DC COILS ARE REQUIRED FOR ALL BREAKER CONTROLS
CONTROL o 143 143 + 464X L mPR L & & 464D 2. USE EXTERNAL 125VDC CONTROL POWER SOURCE FOR THE INTERPOSING RELAYS.
(EXISTING) LOCAL # REMOTE 2,27C 3. FOR BREAKER OPEN STATUS INDICATION, A BREAKER MOC "b” CONTACT IS CONNECTED IN SERIES WITH A BREAKER TOC "a” CONTACT.
T 4. FOR BREAKER CLOSED STATUS INDICATION, A BREAKER MOC "a” CONTACT IS CONNECTED IN SERIES WITH A BREAKER TOC "b” CONTACT.
(125v coll) 01|
5 L(oc) 201cL 20171 86
PIB-P O T
125V DC Py
PTB-N 02 L
A NOTES:
@) 1.CONTACTS ON DRAWING ARE SHOWN FOR INFORMATION
T ONLY. REFER TO TABLE FOR THE CORRECT CONTACT TO
24V DG FROM DTS O USE FOR STATUS INDICATIONS.
SUPERVISORY eveon &L 2. CBCM IS FOR BREAKER WITH MICROPROCESSOR
CLOSE CONTROL BASED CONTROLLER.
O
(EXISTING) 2 2 2 é 3 g8 8 Sé 3 %g 5 23 £33 23 %8
2 3 2 g o 3 5 56 8% 2 2 E® E£E% £ 3w go 3. FOR LOCATIONS WITH DTS, SEPARATE CONTACTS
P ] m g @ S ! so I8 93 23 32 2z g4 935 SHALL BE PROVIDED FOR DTS SYSTEM. DTS AND DIO
2 m 9 8 > > 3 ZT L3 cd 5 M3 @ I» c SHALL OPERATE IN PARALLEL.
= Ao m z - z = 2 & < D m o m - <9 T o
) = ! = z o E @ I mz b3 2 T 33 m %
125vpc TP e z 5 & z > & E < z Jz 38 4. USE SWITCHGEAR 125VDC CONTROL VOLTAGE FOR
= g 5 5 ¢} 23 @ go ¢ DIO ACCEPTING 125VDC WETTING VOLTAGE.
N O T Q 3 e} X & ] <5
PTB-N LT 3 =] e XN =z X0
D 5 9 o S
Q z 5. USE INTERNAL DIO 24VDC FOR DIO ACCEPTING
24VDC WETTING VOLTAGE.
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Typical Bill of Materials (BOM)

A ==

-

L

NOTES:

. CABINET MAXIMUM DIMENSIONS ARE 72"H x 38"W x 24"

DEEP, NEMA 12, WITH HINGED AND LOCKABLE DOOR.

2. CABINET MATERIAL: GALVANNEALED STEEL, 11 GA.

REF Description Function Purpose Qty I i = 1 3. CABINET FINISH:
B | DiN-Ral Temmind NAMEPLATE WHITE EPOXY POLYESTER POWDER COATED INSIDE AND
e 120 VAC Input Power Connection points for 120 VAC input power 3
1-2-3 | Blocks M 6/8 (8 mm) 3 i i ANSI-61 HIGH SOLIDS RE—COATABLE GRAY FINISH OUTSIDE
4—15B1-6 g:::;k’imzd T:%"Egl mm) 125 VDC Input Power Connection points for 125 VDC input power 3 % ° o © o OVER PHOSPHATIZED SURFACES.
71?1]8 g:z‘;k';“':‘ ?}g'&g‘ mm) 24 VDC Power Distribution | Connection points for 24 VDC power for cabinet 12 % 4. ENTRY FOR FIELD CABLING IS THROUGH THE TOP.
TB1 Phoenix Used to provide 3-wire surge suppression for all RS-485 wirins g
19-23 | (PT 5-HFotgc-sT) | RS-485 Surge Suppression | ol 2 ROV 124 o DR-Rol s g 5. TBS TYPE RTU CABINET
- C
182/783 | Phoenix Terminal Blocks gggguvgre Connections ll’n?vl'des htz;i;graez)connecﬁon points for all 24 VDC status inputs 3 1 e . R e 1
B3 Hardwire Connections — Provides hardwire connection points for all O—~1ma analog inputs
1-32 Phoenix Terminal Blocks Andlogs (0~1ma) (i Qty=32) 32 E
Hardwire Connections — Provides hardwire connection points for all Control outputs B
TB4 | Phoenix Terminal Blocks | Ao 0 Qty-16) 16 2 | |
L/R SPST Switch w/ Cover | Local/Remote Switch Provides local control for 30 VDC control relay power is required 1 g | | o o ) °
AC1 GFI Receptacle AC Power Distribution point for AC power for maintenance use 1 %
cB1 gcmpm]:uwm AC Power Control (AC) Provides protection and control of 120 VAC input power 1 % LAMP
82 g,g""'{ gr"ef;gﬁ' Main Power Control (DC) | Provides fusing, protection and control of 125 VDC input power | 1 % \ L \
cg3 | 3 Amp Termal NSH1 Power Control (DC) | Provides fprotection and control of 125 VDG input power 1 B CABINET TOP @
E OPENING
B4 grg‘"‘.f g;";,:‘:' NS#2 Power Control (DC) | Provides fprotection and control of 125 VDC input power 1 g COVER PLATE
5 MAIN CABINET TOP VIEW
F1/F2 | 1 Amp Fuses Keying Voltage Provides fusing, of 125 VDC Status Keying Voltage as required 2 B |
F3/F4 | 5 Amp Fuses For Future HMI Provides fusing, of 125 VDC Status Keying Voltage as required 2 B | -
G1/GB | Ground Block Main Ground Connection Provides anchor point for all grounding requirements 1 - % @
LAMP Fluorescent Lamp Main lllumination Provides cabinet interior illumination for maintenance use 1 %
DO Latching Relay Panel Digital Control Outputs (16) Provides Control Outputs rated for 10 Amps @ 240 VAC 1 %
Accepts Status & Indication Inputs rated for 24 or 125VDC keyi g
DI | Module Digital Status Inputs (24) | (s >0 %0 g 9 g W
AN 0-1ma or higher Analog Inputs (16) Accepts Andlog Inputs rated as specified 1 %
g
Pst Power Supply DC—to-DC Converter 125 VDC Input to 24 VDC converter for cabinet electronics 1 % | |
PS2 Power Supply AC-to-DC Converter 120 VAC Input to 24 VDC converter for cabinet electronics 1 %
F/0 F/0 Box (SPH-01P) Patch Panel Allow F/0 cable terminations 1 % | | -
IED-1 SCADA RTU DATA CONCENTRATOR Rack Mount Real-Time Automation Controller with Integrated HMI | 1 g
IED-2 RTU 1/0 Module 1/0 MODULE Rack Mount Integrated, modular input/output (1/0) system 1 %
g PRINT
g POCKET
B |
E I
i i ZCABINET BOTTOM
OPENING
MAIN CABINET BOTTOM VIEW
A< —% B
MAIN CABINET FRONT VIEW
g,
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JUNCTION BOX -

(NOTE 1)

16
17

32 e

RTU

P
E3X1l

1/0 INTERFACE
MODULE

F/0
PATCH

(i

PANEL

SECTION "A—A"

CUSTOMER WIRING

LIFTING EYE (TYP.)

CUSTOMER WIRING

] S.I@]

&
N

/—LIGHT FIXTURE NOTES:
LAMP ﬂo o, o 1. REFER TO MANUFACTURER DRAWINGS FOR INTERCONNECTIONS .
; 2. COMPONENTS LAYOUT IS FOR INFORMATION ONLY.
3. EQUIPMENT RACK IS 19” WIDE, 46” HIGH WITH 25RU RACK OPENING19”.
he pmmreron 4. NETWORK SWITCHES AND FIBER PATCH PANELS ARE MOUNTED ON
ROOM TEMPERATURE SENSOR THE EQUIPMENT RACK.
AUX POWER SUPPLY 16
17
32
o B —
RTU . RTU
HO
° o q o
LOCAL o
o = =
1/0 INTERFACE o] 1/0 INTERFACE
MODULE REMOTE MODULE
=d o ﬂ o
: SPACE FOR : o 1

NETWORK SWITCHES
& FIBER PATCH PANELS
AS REQUIRED

o
()
©c o 0006006 00y

[l

(]

TO SUBSTATION GROUND —

MAIN CABINET FRONT VIEW
(SHOWN WITH DOOR REMOVED)

SECTION "B—-B”

g,

Y
M, “,

ARy,
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EXPIRATION DATE: _1/17/2017

,, STONA
2 5
”“HHHH\\“\\

- COMAR 09.23.03.10

DESIGNED

DRAWN

DATE

DATE

CHECKED

DATE

REFERENCE DRAWINGS

REVISIONS

NUMBER

TITLE

DATE

DESCRIPTION

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY

metro

DEPARTMENT OF TRANSIT INFRASTRUCTURE AND ENGINEERING SERVICES

CENI - POWER SYSTEMS ENGINEERING

REVISION

SUBMITTED APPROVED

DATE DATE

bEPUTY CHIEF ENGINEER

SIX (6) TIE BREAKER STATIONS UPGRADES
ORANGE AND BLUE LINES DC, MD AND VA

TYPICAL TBS RTU CABINET LAYOUT - SHEET 2 OF 2

CONTRACT NO.
FQ15237

SCALE
NONE

DRAWING NO. SHEET NO.

ST-SC—-G—-SSI-011 11 OF 29




120 VAC

125 VvDC

24 VDC

FAAAEEE EEEEEE GAS ARRESTOR — LINE
/Q /Cé TB1 ©]6]0)6]6]0,616]0616]0) 6160 6161061610, 61610, 61610,61610; 61610, 61610 616]0) 6160 616]0)616]0)
® ) ~ ) ) () ) ) ® ~ @ @ () @ @ DOOHODDOYDOODODDOVDODDODDO VDOV ODDHO@ VDO ODODDODDO@D
| lelelo| ] ] ] |lelee| ] ] |_loloje|o|e|oloo|eee|o] ] ] Loc|[oi ] Loc |[D4] ]
em meﬁﬁﬁem mem mem HGV:\V:\V:\@ 1© S o e O 1© O 19 1©l ©
F1 |l F2 F3 |l Fa 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 3 | 32 | 33 | 34 | 35 | 36 | 37 | 38
cB1 1[2]3 cB1 cB2 CB3 415]6 7|89 10[11]12[13[14]15[16[17|18
[T D[ DO DD D[ DD [D[D[D[D [T ETS | ETS | ETS | ETS
L B T I N L L PSS L PSS L] st | S2|S3|s4|S5 |6 |S7|S8|S9|S0OSI|sI2]%5 [% |5 |% |
@ @ ® ® @ ® ® ® %] @ (%] 20RO OEROORDEOROEORDERDEARVEOROORDEODVDERVEOROEODROORDE
POOEOIOBOIEIVVOOIODIEODIEO®IODIODIOOIOOIODIEOIYOODO®RD Q)
obHHo GAS ARRESTOR — EQPT
1B1 DETAIL
D3/EGND(3)
D4/EGND(4)
N\, 4
p s LINE NOTES:
raue ™ (GAS TUBE ARRESTORS) 1. INSTALL RS495 TERMINATION RESISTORS AS NEEDED
PS2/GND A 06 50— —(A+
PS1/GND 8 5 02| |10+ —- o Rstes oo To 2. FIELD WIRING AND TERMINATIONS ARE REQUIRED.
EARTH GND ] 2 Os8 70— ——(coM 3. REFER TO DRAWING ' RTU INTERCONNECTION DIAGRAM'
| r\- Tw| 22 AWG | O 1) 90 FOR ADDITIONAL INFORMATION.
= [ | Act I Os 507 — Ay 4. REFER TO DRAWING 'SCADA CONDUIT AND CABLE SCHEDULE' FOR EACH SITE
LI(Y) — -1 N [ 2 10— —(B-) [OKT #2 FOR ADDITIONAL WIRING DETAILS.
120 VAC ce1| [ ] | ] @ v os| |70 — (com) RS485 A
v |20) — ] . 71154 — Tl 22 AWG | Q1o 00 Re485 5. PROVIDE SPARE CIRCUIT BREAKERS FOR NETWORK SWITCHES
INPUT O s 5 01— — (A+ (LINE) 6. PROVIDE 24VDC TO HMI MOUNTED ON RTU DOOR.
GND_ﬂ 1-3(8) t [ O 2 10— ——(B-Y [ CKT #3
14 AWG \ } 8 2 7 04— ——(com
: 22 AWG
I;%\E/ACF:S224VDC ™ Q10 90
B A 6 50— —(A+)
b — | (B
i;: N/L 1 } ROOM TEMPERATURE SENSOR Lo § 22 ;g_ _52031) KT #4
p GND 22 AWG | O 1 90
G1
TITLE: PS1
- 125VDC-24VDC 81
LM =
BLK + 9 7 S— )
N/L W (GAS TUBE ARRESTORS)
125 \OC |t —— mKE- - J SRN oo - ° ! - A 06 50— —(A+
o e e oz o | 1o —eri— | mnps
- =] BED_(7 10 — s 704— —(co
2 J NETWORK SWITCH—1 ™w 22 AWG | o 10| 90
(NG) e W e e — 0 1 ——— () o 2 "
6 5 O— —(A+
o1 12 S— () 24 VDC
[ i) — DISTRIBUTION [ O 2 10— ——B-J kT #18 S INBOUND
= BLK NETWORK SWITCH-2 13 S (4-) BUS \ } s 36 04— —(com
14 S— () ™w 22 AWG | o 10| 90
15 — () 6 50— —(A+
o Foe| » |1of —eri=fi— g
O 8 70— ——(Com
17 r—(+) Tw| 22 AWG | O 4o 'Ye)
18 — () { \ O 6 5 O1— —(A+
\ } 2 8 10— —(B- T #2 %(s;?OUTOTBOELsND
8 7 O+— ——(CoM
= 22 AWG
1 AMP — . KEYING VOLTAGE ) 19 9 O
F2 BLK AS REQUIRED
1AMP —
F1 \\\mer,,u/
. } < s ¢ OF Mg, \pROFESSIONAL CERTIFICATION: | HEREBY CERTIFY THAT THESE
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TO STATUS MODULE

9
10
1"
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
3

5|
(]

e BATTERY CHARGER 4 NORMAL

= BATTERY CHARGER 4 ABNORMAL

3INVERTER 4 TRANSFER SWITCH POSITION NORMAL

a(N|o|olsw|n| =

=INVERTER 4 TRANSFER SWITCH POSITION ABNORMAL

3INVERTER 4 QUTPUT NORMAL

== INVERTER 4 OUTPUT ABNORMAL

3BATTERY ROOM EXHAUST FAN 3 NORMAL

EBATTERY ROOM EXHAUST FAN 3 ABNORMAL

“oRFIRE ALARM 3

—SRUNAUTHORIZED ENTRY 3

—24VDC

TO STATUS MODULE

9
10
1"
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
3

(SEE NOTE 1)

|
[

e ETS OUTBOUND TK1 RELAY CONTACT

3 ETS OUTBOUND TK2 RELAY CONTACT

NOTE 2

& £TS INBOUND TKT RELAY CONTACT

e ETS INBOUND TK2 RELAY CONTACT

a|N|o|o|s|w|N]| =

—24VDC

(SEE NOTE 1)

TO STATUS MODULE

9
10
1"
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
3

@
2

—SJeROOM EX. FAN ON/OFF

—aJmROOM EX. FAN HOA

—=JmBATTERY LOW VOLTAGE

QN O p| N =

NOTES:

1. WIRING AND TERMINATIONS TO TERMINAL BLOCKS
SHALL BE STANDARDIZED FOR EACH TYPE OF RTU.

2. REFER TO DRAWING 'TYPICAL ETS—RTU INTERCONNECTION
DIAGRAM’ FOR TERMINATION INSIDE ETS RELAY CABINET.

3. EXTERNAL +24 VDC KEYING VOLTAGE IS REQUIRED.

4. ALL CONTACTS ARE SHOWN IN THEIR NORMAL OPERATING STATES.

5. ROOM TEMPERATURE TRANSMITTER IS CONNECTED TO THE
AUX POWER SUPPLY.

120V _AC
RTU SOURCE

(SEE NOTE 1)
—24VDC
ROOM TEMP TRANSMITTER
TO ANALOG MODULE (ROTRONIC HYGROFLEX3 MODEL HF320—WTEXXXXX)
T8 (4-20mA=0-100F)
: ol ILB 28y.0¢ 10 TB1-1 CBI
2 i SR 10 1BI-2 CBI
4
5 (SEE NOTE 5)
6
7
8

9
10
1"
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

(SEE NOTE 1)

—24VDC

TYPICAL FIELD WIRING AND CONNECTIONS

g,
”,
F Mag
OF Mag ",
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FORM C CONTACTS IN EQUIPMENTS

o—4 TO RELAY #1 TBS
o— TO POWER SUPPLY TBS1-9

oO—2
A~

BATT CHARGER ALARM
CONTACTS SHOWN IN
NORMAL OPERATION STATE

TO RTU AS SPARE

TO RELAY #2 TB5S

(]
[N

<
..

INVERTER FAILURE ALARM
CONTACTS SHOWN IN
NORMAL OPERATION STATE

TO POWER SUPPLY TBS1-11

(0]
np

TO RTU AS SPARE

(0]

>

TO RELAY #3 TB3

J E—

0]
n

TO POWER SUPPLY TBS1-13

@D

TO RTU AS SPARE

INVERTER TRANSFER SWITCH
POSITION CONTACTS SHOWN
IN NORMAL OPERATION STATE

TO RTU TB2-3 (BATT CHARGER NORMAL)

(D

1

TO RTU TB2—1 (BATT CHARGER ABNORMAL)—

FROM BATT CHARGER

%
L

b

2

%
i
T

TO DTS (BATT CHARGER NORMAL)

TO DTS (BATT CHARGER ABNORMAL)

TO POWER

ALARM CONTACT

TO RTU TB2-2

*\
O

|

/g
é

SUPPLY TB1-10

2

8

TO DTS

CHARGER FAILURE INTERPOSING
RELAY SHOWN WITH COIL
ENERGIZED

O

TO RTU TB2—11 (INVERTER NORMAL)

TO RTU TB2—-9 (INVERTER ABNORMAL)—

TO INVERTER

TO DTS (INVERTER NORMAL)

TO DTS (INVERTER ABNORMAL)

TO POWER

ALARM CONTACT

TO RTU TB2-10

SUPPLY TB1-12

1 2
32
| |94
ol T,
o) 6
[V

TO DTS

INVERTER FAILURE INTERPOSING
RELAY SHOWN WITH COIL
ENERGIZED

&)

—_

TO RTU TB2-7

TO RTU TB2-5

TO INVERTER

|
|_<Lw

_|

ot

2
&
T,

TRANSFER SW
ALARM CONTACT

Jio

)

TO RTU TB2-6

\

2

/é’
O

8

TO DTS

TO DTS

TO POWER
SUPPLY TB1-14

TO DTS

INVERTER XFER SW INTERPOSING
RELAY SHOWN WITH COIL
ENERGIZED

NOTES:

1.

FOR LOCATIONS WHERE THE DTS SYSTEM IS TO REMAIN FUNCTIONAL,

INTERPOSING

RELAYS ARE USED TO PROVIDE ALARM SIGNALS TO BOTH THE DTS AND NEW RTU.

NEW RTUs SHALL BE PROVIDED WITH FACTORY INSTALLED 24V DC INTERPOSING

RELAYS.
FOR OLDER RTUs, 24VDC INTERPOSING RELAYS SHALL BE FIELD

INTERPOSING RELAY COILS SHALL BE CONNECTED TO CLOSED A
AND SHALL BE ENERGIZED IN NORMAL OPERATION.

INSTALLED.
LARM CONTACTS,

"ALARM NORMAL” INDICATION POINT FOR DTS AND RTU SHALL BE CONNECTED
TO A NORMALLY CLOSED CONTACT WHEN THE SYSTEM IS IN NORMAL OPERATION.

"ALARM ABNORMAL” INDICATION POINT FOR DTS AND RTU SHALL BE CONNECTED
TO A NORMALLY OPEN CONTACT WHEN THE SYSTEM IS IN NORMAL OPERATION.
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LEGEND

DEVICE DESCRIPTION
OPERATION A AMMETER
CONTROL CENTER SCADA SUPERVISORY CONTROL AND DATA ACQUISITION
(¢ ETS EMERGENCY TRIP STATION AT TRACKSIDE
HMI HUMAN MACHINE INTERFACE
(NOTE 3, TYP) RE—1 ETS AUXILIARY RELAY
IV e :ﬁ N v VOLT METER
| : ‘V: XD—A | CURRENT TRANSDUCER
SCADA ——— I XD—V VOLTAGE TRANSDUCER
RTU L li 64D DC SWGR. GRD. RELAY HOT STRUCTURE
JACKSON GRAHAM * | " \ I B4Y DC SWGR. GRD. RELAY GRD. STRUCTURE
BUILDING OCC R \' 1 86 LOCK—OUT RELAY HAND RESET
CARMEN TURNER FACILITY [=— — — — — — —~ — — — — —— NETWORK EXISTING 172 DC AIR CKT. BKR.
(OCC) e SWITCH SYDS]:I-SEM 176 DC BKR SER'ES TR'P DEV'CE
DC MPR | DC MULTI-PURPOSE PROTECTION RELAY
AEMS V‘ 150/176 | DC OVERCURRENT/RATE—OF—RISE RELAY
| 182/183 | DC LOAD MEASURING/RECLOSING RELAY
[ | FUSE
\
|

OPERATOR LINE (TYP.)
SHUNT
; / —o o—#| SURGE ARRESTER

,,,,,,,,,,,,,,,, | . H DISTIBUTED INPUT OUTPUT MODULE

750V DC POSITIVE BUS ‘

CABLE SHIELD MONITOR

CSMS CABLE SHIELD MONITOR SENSOR

7 |76.000A]

DTR DIGITAL TRACE RECOREDER

—_

CONTROL VOLTAGE FOR ALL FEEDER BREAKERS IS
INDIVIDUALLY FUSED 125VDC.

2. DIO CONTROL CONNECTIONS TO CIRCUIT BREAKERS
REQUIRE INTERPOSING RELAYS

3. DTS CONTROL CONNECTIONS TO CIRCUIT BREAKERS
REQUIRE INTERPOSING RELAYS.

4. DIO CONTROLS/INDICATIONS TO OPERATE IN PARALLEL
WITH DTS CONTROLS/INDICATIONS.

FOR. #4 FDR. #3 FDR. #2 FOR. #1 FDR. #5 FDR. #6
TA? TO TO TO TO SHORT TO SHORT 5. ALL CIRCUIT BEAKERS ARE 6000A RATED.
CONTACT RAIL CONTACT RAIL CONTACT RAIL CONTACT RAIL CONTACT RAIL CONTACT RAIL

TIE BREAKER STATION - ONE LINE DIAGRAM

g,
2
2
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ROOM TEMP SENSOR

1 PAIR #18 SHIELDED

OR

OR

uPs

BATTERY CHARGER

INVERTER

RS 485

9/C #16 AWG

RTU

MULTIFUNCTION GATEWAY ST
FOR SCADA

9/C #16 AWG MINIMUM*

19/C#14 AWG

ETS RELAYS

CAT 6

M, 50/125 MICRON, OM3 FIBER

DTS

(PROVIDED BY OTHERS)

NETWORK SWITCH SYSTEM

1-12 STRAND, SM, 9/125MICRON, ARMORED FIBER > TO COMMUNICATION ROOM

(REDUNDANT CONNECTIONS REQUIRED)

1)

2)

sC

Ortronics #0R-FC01U-C

L Lq

Lq L

CISCO CGS 2520-16S-8PC

BATT. CYCLE
MONITOR

CAT 6
HMI

LAPTOP
CONNECTION

[ [

1-12 STRAND,

(1)

Sq

Ortronics #OR-FC02U-C

Isc Isc

c s7/ DCMPR
#1

DIO#1

DC MPR
#n

O
o
5

DIO#n

3-12 STRAND (MINIMUM), MM, 50/125MICRON, OM3 FIBER

SC|

FIBER PATCH PANEL (FPP)

ST

CABLE
SHIELD
MONITOR

DC SWGR BUS [
VOLATGE ~ [*P®K

FDR BKR [(A)

DIGITAL
TRACE
RECORDER

CURRENT  XDCR|

DC SWITCHGEAR

ST

NOTES:
NETWORK SWITCH SYSTEM:

One (1) Ortronics #OR-FCO01U-C fiber patch panel
loaded with two (2) 6 SC Duplex SC 9MM 10GIG
coupling panels (ORTRONICS #OR-OFP-SCD12AC)for
incoming single mode fibers from communication room
(Backbone Connection) and one (1) 6 sc duplex sc
50um 10gig coupling panels, Ortronics
#OR-OFP-SCD12LC

One (1) Ortronics #OR-FC02U-C fiber patch panel to
terminate outgoing multimode fiber to equipment
IED, each with six(6) 6 sc duplex sc 50um 10gig
coupling panels, Ortronics #OR-OFP-SCD12LC

Two (2) Cisco CGS 2520-16S-8PC to terminate duplex
mm F.O. patch cords, mm, 50/125 um

RTU PATCH PANELS:
One (1) ORTRONICS Single-Panel, Wall-Mount Housing
that will accept one connector panel for each

rectifier and RTU

DC SWITCHGEAR PANELS:

One (1) ORTRONICS # OR-615SMFC-48 P/S fiber patch
panel, loaded with eight (8) 6 SC Duplex 50um,
10GIC coupling panels, (Ortronics #OR-SCD12LC.

LEGEND:

RTU - REMOTE TERMINAL UNIT

HMI - HUMAN MACHINE INTERFACE

MPR - MULTIFUNCTION PROTECTIVE RELAY
DTR - DIGITAL TRACE RECORDER

DIO - DISTRIBUTED INPUT/OUTPUT MODULE
FPP - FIBER PATCH PANEL

\\\\\\\mm Wity
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DTS

SCS—11
19/C #14—<

Y

J\iDC—E} 2/C #12

SCS-1,3 & 4

Y

A\

MM. FIBER —o
(3-6PR CABLES)

SCS-3

M.M. FIBER—<

M. FIBER
(1-6PR CABLE)

—PTR

STATION GROUND BUS

ETS RELAY

I\
( \f CABINET
SCS-10 9/C #16

AC DIST.
PANEL

>

DC SWITCHGEAR

SEE TABLE

J

BKR #41

~
SCS-4

Y

—rD

M.M. FIBER—<F> SEF TABLE 2
(1-6PR CABLES

—

s

FOR #1

SCM

SEE TABLE 3

(S

AC—1 TO RTU

SCs-8 9/C #16

CAT 6
BKR #45

FDR #5 U INVERTER

BKR #42
FDR #2

BKR #43
FOR #3

BKR #44
FOR #4

DC DIST.

PANEL
BATT. CYCLE
MONITOR

DC-2, DC-3, DC-4, DC-5

bC—2
2/C #12

RTU

N

SCS-5 /DC-1
1 PR SHD # 18

CABLE

SCS-2
1-6 PAR
MM FIBE

DC-3
2/C #12

(SRR

HMI

CAT 6
J-45
JACK

CAT 6

-

SCS-6 3/C #16
SCS—-7 RS485

-

12 STRAND SINGLE MODE

N

>F-'IBER CABLE TO COMM ROOM

ROOM TEMP SENSOR

R

> TO BATTERY CHARGER

TABLE 1

DC SWBD TO DTR, 2/C #16 TWP CABLES

NoU AU

. BREAKER CURRENT TRANSDUCER (1 PER BREAKER)

. BREAKER MPR TRIGGER CONTACT (1 PER BREAKER)
TRACK 1 — RAIL TO EARTH VOLTAGE TRANSDUCER
TRACK 2 — RAIL TO EARTH VOLTAGE TRANSDUCER
. BUS VOLTAGE TRANSDUCER

. STRAY CURRENT TRANSDUCER (FUTURE)

. 125VDC INPUT POWER (2/C #12)

TABLE 2

DC SWBD TO FPP, MM FIBER PATCH CORDS

1. BREAKER MULTIFUNCTION RELAY (MPR) (1 PER BREAKER)
2. BREAKER DISTRIBUTED I/0 (DIO) (1 PER BREAKER)

TABLE 3

CIRCUIT| PANEL CB

DC-2 | 125V, 20A DC INPUT

AC-2 | 120V, 20A AC

HMI

DC-3 | 125V, 20A DC INPUT

DC-4 | 125V, 20A DC INPUT

DTR

DC-5 | 125V, 20A DC INPUT

120V, 10A AC

¢—AC-2 TO BATTERY
MONITO

RTU — REMOTE TERMINAL UNIT
NTW SW —NETWORK SWITCH

HMI — HUMAN MACHINE INTERFACE
DTR — DIGITAL TRACE RECORDER
DTS — DATA TRANSMISSION SYSTEM
ETS EMERGENCY TRIP SYSTEM

FDP — FIBER DISTRIBUTION PANEL
FPP — FIBER PATCH PANEL

SCS — SUPERVISORY CONTROL CABLES SCADA

NOTE: CABLES SCS—11 TO BE TERMINATED

AT BOTH ENDS BY WMATA

Wy,
o ,
S 2

0, 8
2 S
e

1R,
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NOTE 1: EQUIPMENT FURNISHED BY WMATA FOR INSTALLATION BY
CONTRACTOR
TYPICAL TIE BREAKER STATION SCADA EQU|PMENT SCHEDULE NOTE 2: EQUIPMENT FURNISHED AND INSTALLED BY CONTRACTOR
NOTE 3: EQUIPMENT FURNISHED WITH DC SWITCHGEAR.
COMM ROOM | TBS PATCH TBS EQUIPMENT WITH SCADA CONNECTIONS NOTE 4: EQUIPMENT FURNISHED AND INSTALLED BY WMATA
NETWORK SWITCH ASSEMBLY PATCH CORDS | CORDS
~
NETWORK NETWORK IR FBER | 2R FIBER | COUPLER |COUPLER |POWERDISCI= = = |= |2 |gpy HMI POS DTR | DIO COMM CABLE
STATION SWITCH SWITCH PATCH PATCH PANEL PANEL SWITCH FOR | ,Z |3 (& | od oo FOR DC CABLE SHIELD
TIE BREAKER STATIONS D ENCLOSURE PANEL PANEL ~ |MULTIMODE | SINGLEMODE FOR NET. SW” > | Pac | 750 | P | P 5 SWITCHGEAR | TRAY MONITOR
(HOFFMAN'S _ | (OR~FCO1U~C) (0R-FC02U~C) |(SCD-12LC) | SCD—12AC) =g [Pz [z Pz [Pg
ECL1207060P) 932 |93 92 193 93
(NOTE 4) (NOTE 2) (NOTE 2) (NOTE 2)  |(NOTE 2)  |(NOTE 2) | (NOTE 2) [(N2) |(N2) |(N2) | (N2) | (N2) [(NOTE 2) | (NOTE 2) |(NOTE 3) | (NOTE 3) |(NOTE 2) (NOTE 3)
GREENWICH ST KO6TB2 2 0 1 1 7 2 2 R 2 20 1 1 4 AS REQURED | 1
OGDEN ST K07TB1 2 0 1 1 7 2 2 [ R 21 200 1 1 4 AS REQUIRED | !
PROSPERITY AVE KO7TB2 2 0 1 1 7 2 2 1 1 1 2 | 20 1 1 4 AS REQUIRED | 1
BENNING BOARD GO1TB1 2 0 1 1 7 2 2 1 1 1 20 200 4 1 1 5 AS REQUIRED | !
56TH PLACE G02TB1 2 0 1 1 7 2 2 1 1 1 2| 20| 1 1 4 AS REQURED | !
67TH AVE G02TB2 2 0 1 1 7 2 2 1 1 1 2 20 1 1 1 4 AS REQUIRED 1
TYPICAL TIE BREAKER STATION SCADA EQUIPMENT SCHEDULE
DC SWITCHGEAR FIBER PRODUCTS MISCELLANEOUS
M
DC SWG FIBER PATCH PANEL ggt:EPII:ER é% E% '\ALB”EEMODE 1824::02 BATTERY ROOM RELAY RELAY ?:gglR:EMODE
STATION | (OR—615SMFC—48P/S g - SOCKET
TIE BREAKER STATIONS TN | € /%) (OR-SCD12LC)> = 25 S NSIDE TBS | CAT-6 CABLE | " 1 . IDEC TYPE TO COMM ROOM
grg s RR2BA-UDC24v| IDEC
£H3L SR3B-05
(NOTE 2) (NOTE 2) (NOTE 2) (NOTE 2) (NOTE 2) (NOTE 2) (NOTE 2) (NOTE 2)
GREENWICH ST KO6TB2 1 8 25 AS REQUIRED | AS REQUIRED 1 1 0 0 REQUIRED
OGDEN ST KO7TB1 1 8 25 AS REQUIRED| AS REQUIRED 1 1 0 0
PROSPERITY AVE K07TB2 1 8 25 AS REQUIRED| AS REQUIRED 1 1 0 0
BENNING BOARD GO1TB1 1 8 25 AS REQUIRED| AS REQUIRED 1 1 0 0 REQUIRED
56TH PLACE 602TB1 1 8 25 AS REQUIRED | AS REQUIRED 1 1 0 0
67TH AVE 602182 1 8 25 AS REQUIRED | AS REQUIRED 1 1 0 0
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TBS: BENNING RD (GO1) EQUIP. SIDE | MULTIMODE | NET. SWITCH TBS: GREENWICH ST (K06TBS2) EQUIP. SIDE | MULTIMODE | NET. SWITCH NOTES:
DUPLEX MM, | FIBER CABLE|SIDE DUPLEX DUPLEX MM, | FIBER CABLE|SIDE DUPLEX
EQUIPMENT: DC SWITCHGEAR FIBER JUMPER| REQUIREMENT MM, FIBER ~ |EQUIPMENT: DC SWITCHGEAR EIIC?E'I\?'TJUMPER REQUIREMENT MM, FIBER 1. FOR TYPE OF FIBER JUMPER AND FIBER CABLE
CONNECTION POINTS COUNT JUMPER COUN CONNECTION POINTS JUMPER COUNT NEEDED FOR EACH EQUIPMENT, REFER TO
gSPBKR gﬁpBKR ‘TYP.TBS FIBER CABLE TERM. SCHED SHEETS'
CON. ID DESCRIPTION DIO DC MPR CON. ID DESCRIPTION DIO DC MPR
E-GO1TB—41 | FEEDER BREAKER YES YES 0 E-K06TBS2—61| FEEDER BREAKER YES YES 8
E-G01TB—42 | FEEDER BREAKER YES YES 3-12 COUNT] E—KO6TBS2—-62| FEEDER BREAKER YES YES 3—12 COUNT]
E-GO1TB—43 | FEFDER BREAKER YES YES E—KO6TBS2-63| FEEDER BREAKER YES YES
E—GO1TB—44 | FEEDER BREAKER YES YES E—KO06TBS2—-64| FEEDER BREAKER YES YES
E—GO1TB—46 _ FEEDER BREAKER YES YES
EQUIPMENT: SHIELDED CABLE MONITOR EQUIPMENT: SH[ELDED CABLE MONITOR
CONNECTION POINTS CONNECTION POINTS
EQUIPMENT ID [ DESCRIPTION SCM 1 EQUIPMENT ID | DESCRIPTION SCM 1
SCM SHIELDED CABLE MONITOR YES SCM SHIELDED CABLE MONITOR YES
EQUIPMENT: DIGITAL TRACE RECORDER 15 EQUIPMENT: DIGITAL TRACE RECORDER 13
CONNECTION POINTS CONNECTION POINTS
EQUIPMENT ID [ DESCRIPTION DTR 1 EQUIPMENT ID | DESCRIPTION DTR 1
DTR—1 POSITIVE DIGITAL TRACE RECORDER YES DTR—1 POSITIVE DIGITAL TRACE RECORDER YES
EQUIPMENT: RTU EQUIPMENT: RTU
EQUIPMENT ID [ DESCRIPTION CONNECTION POINTS 1-12 COUNT] EQUIPMENT ID [ DESCRIPTION CONNECTION POINTS 1-12 COUNT]
SCADA CONCENTRATOR YES 3 SCADA CONCENTRATOR YES 3
RTU NEW SUBSTATION SCADA RTU ETS CONCENTRATOR YES RTU NEW SUBSTATION SCADA RTU ETS CONCENTRATOR YES
TERMINAL SERVER YES TERMINAL SERVER YES
TBS: OGDEN ST (KO7TBS1) EQUIP. SIDE | MULTIMODE | NET. SWITCH TBS: PROSPERITY AVE (KO7TBS2) EQUIP. SIDE | MULTIMODE | NET. SWITCH
DUPLEX MM, | FIBER CABLE|SIDE DUPLEX DUPLEX MM, |FIBER CABLE|SIDE DUPLEX
EQUIPMENT: DC SWITCHGEAR EIBER JUMPER| REQUIREMENT MM, FIBER = |EQUIPMENT: DC SWITCHGEAR EIS)‘EETJUMPER REQUIREMENT MM, FIBER
CONNECTION POINTS oot JUMPER COUN CONNECTION POINTS JUMPER COUNT
DC BKR DC BKR
SUP. SUP.
CON. ID DESCRIPTION DIO DC MPR CON. ID DESCRIPTION DIO DC MPR
E-K07TB-41 | FEEDER BREAKER YES YES 8 E-K07TBS2—61| FEEDER BREAKER YES YES 8
E—-KO7TB—42 | FEEDER BREAKER YES YES 3-12 COUNT F—KO7TBS2—-62| FrepER BREAKER YES YES 3-12 COUNT
E-K07TB-43 | FEEDER BREAKER YES YES F-KO7TBS2-63| FEEDFR BREAKER YES YES
E—KO7TB—44 | FEEDER BREAKER YES YES f—KO7TBS2-64| FrepER BREAKER YES YES
EQUIPMENT: SHIELDED CABLE MONITOR EQUIPMENT: SHIELDED CABLE MONITOR
CONNECTION POINTS CONNECTION POINTS
EQUIPMENT ID| DESCRIPTION SCM 1 EQUIPMENT ID| DESCRIPTION SCM 1
SCM SHIELDED CABLE MONITOR YES SCM SHIELDED CABLE MONITOR YES
EQUIPMENT: DIGITAL TRACE RECORDER 13 EQUIPMENT: DIGITAL TRACE RECORDER 13
CONNECTION POINTS CONNECTION POINTS
EQUIPMENT ID [ DESCRIPTION DTR 1 EQUIPMENT ID | DESCRIPTION DTR 1
DTR—1 POSITIVE DIGITAL TRACE RECORDER YES DTR—1 POSITIVE DIGITAL TRACE RECORDER YES
EQUIPMENT: RTU EQUIPMENT: RTU
EQUIPMENT ID [ DESCRIPTION CONNECTION POINTS 1=12 COUNT| EQUIPMENT D [ DESCRIPTION CONNECTION POINTS 1-12 COUNT]
SCADA CONCENTRATOR YES 3 SCADA CONCENTRATOR YES 3
RTU NEW SUBSTATION SCADA RTU ETS CONCENTRATOR YES RTU NEW SUBSTATION SCADA RTU ETS CONCENTRATOR YES
TERMINAL SERVER YES TERMINAL SERVER YES o 52 "PROFESSIONAL CERTIFICATION: | HEREBY CERTIFY THAT THESE
DOCUMENTS WERE PREPARED OR APPROVED BY ME, AND THAT |
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TBS: 56TH PLACE (GO2TBS1) EQUIP. SIDE | MULTIMODE | NET. SWITCH TBS: 67TH AVE (G02TBS2) EQUIP. SIDE | MULTIMODE | NET. SWITCH NOTES:
DUPLEX MM, | FIBER CABLE|SIDE DUPLEX DUPLEX MM, | FIBER CABLE|SIDE DUPLEX
EQUIPMENT: DC SWITCHGEAR FIBER JUMPER| REQUIREMENT MM, FIBER ~ |EQUIPMENT: DC SWITCHGEAR EIIC?E'I\?‘TJUMPER REQUIREMENT MM, FIBER 1. FOR TYPE OF FIBER JUMPER AND FIBER CABLE
CONNECTION POINTS COUNT JUMPER COUN CONNECTION POINTS JUMPER COUNT NEEDED FOR EACH EQUIPMENT, REFER TO
gﬁPBKR gﬁpBKR ‘TYP.TBS FIBER CABLE TERM. SCHED SHEETS'
CON. ID DESCRIPTION DIO DC MPR CON. ID DESCRIPTION DIO DC MPR
E-G02TB-41 | FEEDER BREAKER YES YES 8 E-G02TBS2-61| FEEDER BREAKER YES YES 8
E—-G02TB—42 | FEEDER BREAKER YES YES 3—12 COUNT E—-G02TBS2—-62| FEEDER BREAKER YES YES 3—12 COUNT]
E-G02TB—43 | FEFDER BREAKER YES YES E—-GO2TBS2-63| FEEDER BREAKER YES YES
E—G02TB-44 | FEEDER BREAKER YES YES E—G02TBS2—-64| FEEDER BREAKER YES YES
EQUIPMENT: SHIELDED CABLE MONITOR EQUIPMENT: SH[ELDED CABLE MONITOR
CONNECTION POINTS CONNECTION POINTS
EQUIPMENT ID [ DESCRIPTION ScM 1 EQUIPMENT ID | DESCRIPTION SCM 1
SCM SHIELDED CABLE MONITOR YES SCM SHIELDED CABLE MONITOR YES
EQUIPMENT: DIGITAL TRACE RECORDER 15 EQUIPMENT: DIGITAL TRACE RECORDER 13
CONNECTION POINTS CONNECTION POINTS
EQUIPMENT ID [ DESCRIPTION DTR 1 EQUIPMENT ID [ DESCRIPTION DTR 1
DTR—1 POSITIVE DIGITAL TRACE RECORDER YES DTR—1 POSITIVE DIGITAL TRACE RECORDER YES
EQUIPMENT: RTU EQUIPMENT: RTU
EQUIPMENT ID [ DESCRIPTION CONNECTION POINTS 1-12 COUNT] EQUIPMENT ID [ DESCRIPTION CONNECTION POINTS 1-12 COUNT]
SCADA CONCENTRATOR YES 3 SCADA CONCENTRATOR YES 3
RTU NEW SUBSTATION SCADA RTU ETS CONCENTRATOR YES RTU NEW SUBSTATION SCADA RTU ETS CONCENTRATOR YES
TERMINAL SERVER YES TERMINAL SERVER YES
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ABBREVIATIONS

AC — ALTERNATING CURRENT

DC — DIRECT CURRENT

GR — GROUNDING

PR — PAR

SCS — SUPERVISORY CONTROL SCADA
SHD — SHIELDED

CABLE CIRCUIT ROUTING
INSULATION AC.
NUMBER | CONSTRUCT. (%g) VOLTAGE | OR | GOUP- | 3PARE FROM VIA 0 FOR 'ﬁ,EOV'
VOLTAGE| TYPE | (V) | D.C. . :
3-12 i CONDUIT AND COMM. NETWORK
SCS—1 hs/ITMR’Argl% r 50/125p 3/4 0 D.C. SWITCHGEAR FDP | o o So ep SCADA MONITORING 0
112 . RTU CONDUIT AND COMM. NETWORK
SCs-2 hS/ITMR,Alé%ER - - - 3/4 0 CABLE TRAY SWITCH FPP 0
1-12 ~ ~ ~ 3/4 CONDUIT AND COMM. NETWORK
SCS-3 hS/II/ISA'I\»‘Il[I)BER 0 DTR CABLE TRAY SWITCH FPP 0
=12 ”
3/4 0 CONDUIT AND COMM. NETWORK
SCS—4 | STRAND - - - SHIELDED CABLE MONITOR 0
MM, FIBER| CABLE TRAY SWITCH FPP
SCS—5 | 1 PR SHD| #18 | 300v | 75C | 24 oc | 3747 0 ROOM. TEMPERATURE CONDUIT/ CABLE TRAY | RTU 0
scs—6 | 3/C #16 | s00v |75¢ | 125 | DC 0
3/4” 0 BATTERY CONDUIT/ CABLE TRAY | RTU
CHARGER
SCS—-7 %Rg_R4§E')D #22 | 500y | 75¢ | - 0
scs—g | 9/C #16 | 300y | 75¢ | 125 DC | 3/4” 0 INVERTER CONDUIT/ CABLE TRAY | RTU 0
_ - _ _ _ 3/4" CONDUIT/ CABLE TRAY
SCS—9 | CAT 6 / 0 | INVERTER / NETWORK SWITCH 0
SCs-10| 9/C #16 | s00v | 75c | 24 OC | 3/4" | 0 |ESA caBINeT CONDUIT/ CABLE TRAY | RTU 0
scs-111 19/C #14 | 300V | 75C 04 oc | 4» 0 DTS CONDUIT/ CABLE TRAY | RTU 0
_ _ _ < /4"
SCS—-12| CAT 6 / 0 BATTERY CYCLE MON. CONDUIT NETWORK SWITCH —~ 0
AC-1 | 2/C #12 | 600V | 75C | 120 AC | 3/4" 0 AC PANEL CONDUIT RTU POWER 0
AC-2 | 2/C #12 | eoov | 75°C | 120 AC | 3/47 0 AC PANEL CONDUIT BATTERY CYCLE MON. | POWER 0
pc-1 | 2/C 14 | e00vV | 75°C 3/4" 0 |RTU ROOM_TEMPERATURE
/ # 24 oc | 3/ ROWER SUPPLY CONDUIT RO POWER 0
Dc-2 | 2/C #12 | ooy | 75c | 125 | DC | 3/4" | 0 | DC PANEL CoNDUIT RTU POWER 0
_ #12 N » REFER TO POWER DRAWINGS
DC-3 | 2/C 600V 75°C oc | 3/ 4” 0 DC PANEL CONDUIT HMI POWER 0 FOR POWER SOURCE CONNECTIONS
DC-4 | 2/C #12 600V | 75°C bc | 3/4 0 DC PANEL CONDUIT NETWORK SWITCH POWER 0
DC-5 2/C #12 600V | 75°C DC | 3/4” 0 DC PANEL CONDUIT DTR—1 POWER 0
DC-6 | 2/C #12 | soov | 75°C oc | 3/4” 0 DC PANEL CONDUIT CABLE SHILED MONITOR| POWER 0
GR—1 | 1-C #6 | 600V | 75¢C - |3/ 0 NETWORK SWITCH CONDUIT STATION GROUND BUS | GROUNDING 0
GR-2 | 1-C 800V | 75'C - RTU CONDUIT STATION GROUND BUS | GROUNDING 0
GR-3 1-C re 600V | 75°C | L - L e HMI CONDUIT STATION GROUND BUS | GROUNDING 0
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NETWORK SWITCH CABINET

ETHERNET
SWITCH A
o 10/100 BASE —T(x) CAT 6 (MODBUS TCP) oo
A—17X
BATTERY 10/100 BASE —T(x) CAT 6 (MODBUS TCP)
CYCLE POE
MONITOR
A—18X
LAPTOP 10/100 BASE —T(x) CAT 6 (MODBUS TCP) -
CONNECTION OE
A—19X
ETHERNET
SWITCH B
UPS 10/100 BASE —T(x) CAT 6 (MODBUS TCP) -
(AS REQUIRED) OF
B—17X

NOTES:
1.

NEW WIRING AND TERMINATIONS TO BE PROVIDED

BY INSTALLATION CONTRACTOR.

N
aw ,
2
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AM A DULY LICENSED PROFESSIONAL ENGINEER UNDER THE LAWS
OF THE STATE OF MARYLAND."
LICENSE No. 39970
2, SIONAL €Y EXPIRATION DATE: _1/17/2017
i - COMAR 09.23.03.10
REFERENCE DRAWINGS REVISIONS
; il WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY SIX (6) TIE BREAKER STATIONS UPGRADES
pesieneD _ JAJ _4/4/15 metro
e WL
DRAWN JAJ 5/20/15
DATE
cHeckep __ PK_ 6/1/15
DATE

DEPARTMENT OF TRANSIT INFRASTRUCTURE AND ENGINEERING SERVICES
CENI - POWER SYSTEMS ENGINEERING

REVISION

TYPICAL TBS CAT 6 CABLE TERMINATION DIAGRAM
SUBMITTED APPROVED CONTRACT NO. SCALE DRAWING NO. SHEET NO.
PATE EPUTY CHIEF ENGINEER PATE | FQi15287 NONE ST-SC—TB-SSI-207 22 OF 29

ORANGE AND BLUE LINES DC, MD AND VA




DC SWITCHGEAR

NOTE:

1.FOR THE ACTUAL DEVICES CONNECTED AT EACH TBS,
REFER TO DRAWING 'FIBER CONNECTION POINTS

SUMMARY- SHEET".

CUBICLES NETWORK SWITCH CABINET
DUPLEX MM F.O. DUPLEX MM F.O. SC—LC PATCH CORD,
PATCH CORD, SC—LC PATCH CORD, ~ FOR SFP 1000BASE—SX—
MM, 50/125 um, OM3 12—Fiber Cable MM, 50/125 um, MM, 50/125 um, OM3
(Typical) ?M3 on communication cable (Typical)
ray
ETHERNET
FPP—A FPP—A SWITCH — A FPP—A
FEEDER ST SC/SG ™ Blue ™ SC/SC LC
BKR #41 ?—:{ i 12— i TOOBASE—FX MM F.0 (DNP_3.0) ‘2 i ;’X‘ 1X
DIO TSR Orange RX 4 Lo sc/sd
SFP1 ;i‘( 1 712
FEEDER | ST SC/5¢ 1y Green X [2¢/5 LC
BKR #41 ’:—:1 % TOOBASE_FX MM F.0 (MODBUS 1CF) i %m
DC MPR — —— RX Brown RX 50/
3
| 4|
FEEDER 31 S50 1 Gray 1x_5%/5 Le
BKR #42 ’:—:{ o TOOBASE—FX MM F.0 (ONP 3.0) 2— %y
DIO — —— RX White RX sc/5q
5
| 6|
FEEDER ST SC7/SC ™ Red ™ SC7/SC LC
BKR #42 ’:—:{ S TOOBASE—FX MM F.0 (MODBUS TCP) - ;’; 4x
DC MPR — 1 RX Black RX — SC/se
7
| 8|
FEEDER ST SC/SC 1y Yellow T [5¢/6 LC
BKR #43 5] S TOOBASE—FX MM F.0 (DNP_3.0) = %sx
DIO — —— RX Purple RX sc/sd
9
10
FEEDER ST SC/SC ™ Rose ™ SC/SG LC
RX 1 11 X
BKR #43 ] ST 7 T00BASE—FX MM F.O (MODBUS 1CP) =R Esx
DC MPR 2 = TRX I Aqua A sc/s4
1
L | 12
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DC SWITCHGEAR

CUBICLES CISCO SWITCH CABINET
DUPLEX MM F.0.
12-Fiber Cable MM, 50/125 um, SC—-LC PATCH CORD,
DUPLEX MM F.6— OM3 on communication cable MM, 50/125 um, OM3
PATCH CORD, ray (Typical)
MM, 50/125 um, ON3 Fpp_g ETHERNET
(Typical) FPP-B SWITCH — A
FEEDER l§>T< SC1—/SC TX Blue x 301/sc |}§
BKR #44 % N il TOOBASE—FX MM F.0 (DNP_5.0) 1 | EN
DIO v _RX Orange RX '
FEEDER | ST SO/5¢ 1y Green 1 5% L
RX 3 3 T
BKR #44 % J TOOBASE—FX MM F.0 (MODBUS TCP) 1 EBX
DC MPR | RX Brown RX
FEEDER ;‘; %/SC . Gray /58 L
BKR #45 | 2] TOOBASE—FX MM F.0 (DNP_5.0) = ggx
DIO 6 Wnite RX T w
FEEDER ;’)T( SC/5 1y Red x 307/sc LC
BKR #45 I+ % TOOBASE—FX MM F.O (MODBUS TCP) z ;i 10X
DC MPR —-TRX Black RX T
FEEDER 5T SC/5G 1y Yellow 1y 5C/5C Lc
RX 9 9 X
BKR #46 % = TOOBASE—FX MM F.0 (DNP_5.0) > o 11X
DIO ——RX Purple RX [
Lc
FEEDER -5 S X Rose xS/ Le
BKR #46 @ - 1] TOOBASE—FX MM F.O (MODBUS T1CP) 5 gx 12X
DC MPR —=1RX \} Aqua RX —

NOTE:

1.FOR THE ACTUAL DEVICES CONNECTED AT EACH TBS,
REFER TO DRAWING 'FIBER CONNECTION POINTS

SUMMARY- SHEET".
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DC SWITCHGEAR

NOTE:

1.FOR THE ACTUAL DEVICES CONNECTED AT EACH TBS,
REFER TO DRAWING 'FIBER CONNECTION POINTS
SUMMARY- SHEET".

CUBICLES CISCO SWITCH CABINET
DUPLEX MM F.O.
DUPLEX MM F.O. sc-LC P/ATCH CORD,
ST-SC PATCH CORD, i MM, 50/125 um, OM3
NN, 50/125 um. oM3— M3 o communication sable (Typical) —
tray ETHERNET
FPP—C FPP—-C SWITCH — A
FEEDER (=7 S/ 1x Blue 1 55 L
BKR #47 7{ | ] 11 T00BASE—FX MM F.0 (DNP 3.0) 1 | E 13X
DIO v _TRX Orange RX '
FEEDER (=7 A 1 Green 1 S L
BKR #47 - ] ] TOOBASE—FX MM F.O0 (MODBUS TCP) 1 | 14X
DC MPR |2 = TRX Brown RX ]
FEEDER :; SCS/SC ™ Groy ™ SCE/)SC #i
BKR #48 Em 1 TOOBASE—FX MM F.0 (DNP 3.0) o | 15X
DIO — F—— RX White RX F——
FEEDER | =% SO0 1 Red 1 %% L
BKR #48 T‘ & TOOBASE—FX MM F.0 (MODBUS TCP) ] E 16X
DC MPR 1% 1S IRX Black RX
ST SC/SC 1y Yellow Ty [5C/5 LC ngTEg_r‘uE_T 5
POSITIVE | RX % TOOBASE—FX MM F.0 (DNP 3.0 %0 % 4X
DTR RS P Y RY Purple RX
CABLE | ST 55 1x Rose S Lc
SHIELD 'LW 7 ] TOOBASE—FX MM F.O (MODBUS TCP) =Ty E 5X
MONITOR |_TX 3 12 == \/ Aauo T 121
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DC SWITCHGEAR

CUBICLES CISCO SWITCH CABINET
DUPLEX MM F.O.
DUPLEX MM F.O. SCc-LC P//g%H CORD,
ST—SC PATCH CORD, - MM, 50/125 um,
MM, 50/125 um, OM3—— o3 o oo able (Typica)
(Typical) tray ETHERNET
FPP—E FPP—E SWITCH — B
YRD LD ST SC/SG ™ Blue ™ SC/SG LC
TK1 BKR ’:—:1 | 17 il TOOBASE_FX MM F.0 (DN 3.0) ‘2— i % 6X
DIO 1 2 MRX Orange RX '
YRD LD ST /5 Green BCE: Lc
TK1 BKR i—:{ % TOOBASE_FX MW F.0 (MODBUS TCF) % % 7X
DC MPR [— | RX Brown RX =
YRD LD ST SC/sG ™ Gl'Cly ™ SC/SC LC
TK2 BKR ’:—:{ % TOOBASE_FX MM F.0 (ONF 3.0) 2— % 8x
DIO RX White RX
YRD LD ST SC/SG T Red - SC/SC LC
TK2 BKR ’:—)X({ % TOOBASE—FX MW F.0 (MODBUS TCF) ;— % ax
DC MPR —— RX Black RX
POCKET TK | ST SC/SG 1y Yellow Ty S6/5¢ Lc
FDR BKR | RX %o TOOBASETX MM F.0 (ONF 3.0 ?T % 10%
DIO Rk | RX Purple RX RX
POCKET TK ST 5075 1x Rose Tx [2¢/5¢ Lc
FDR BKR ':—:{ 1—12 T TOOBASETX MM .0 (MODBUS TCP) % % 11X
DC MPR |— F—=TRX v Aqua RX ] RX

NOTE:

1.FOR THE ACTUAL DEVICES CONNECTED AT EACH TBS,
REFER TO DRAWING 'FIBER CONNECTION POINTS

SUMMARY- SHEET".
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RTU

NOTE:

1.FOR THE ACTUAL DEVICES CONNECTED AT EACH TBS,
REFER TO DRAWING 'FIBER CONNECTION POINTS
SUMMARY- SHEET".

NETWORK SWITCH CABINET

DUPLEX MM F.O. DUPLEX MM F.O.
PATCH CORD, 12—Fiber Cable MM, 50/125 um, SC—LC PATGH CORD,
MM, 50/125 um, OM3 E)M3 on communication cdble MM, 50/12(51_“71, |)M
e roy ypica ETHERNET
FPP RTU FPP— D SWTCH - B
SCADA ST 5¢/S Blue 1 SC/s¢ Lc
AT R — ! T TOOBASE_FX MM F.0 (ONP_3.0) ] I % Tx
CONCENTRATOR [~ ' [ Orange RX Y
ETS ;g scgs Green TX scgs: I?i
DATA X — 41 7 1 E =
CONCENTRATOR ] Brown RX ——
TERMINAL ﬁ_?%s Gray 86756 Lo
SERVER [ 6 | 6 | E o
White RX —
SC/S Red T>< sc7/s:
SPARE -] - SPARE
Black RX LC
s»rmg
SC/SC Yellow ™ SC/SC
SPARE |- -3 SPARE
— Purple RX ——
s Rose 1 $6/5¢
1 11
SPARE (1] 1 11 SPARE
] \ Aqua RX

FPP— A

SC/s¢

2A

2B

Wiy,
aw w,
W 1,

> //////, "PROFESSIONAL CERTIFICATION: | HEREBY CERTIFY THAT THESE
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CABLE SCHEDULE SHEET 1
EQUIPMENT VIA PATCH CORD TO FE,?,UF!';RT CABLE TAG NUMBER VIA CABLE TO CABLETAG NUM,%'(ER L‘;,SP"‘,’,'I,‘;*T' VIA PATCH CORD TO N‘Fs,g';CH
1 |FEEDER BKR 41DIO | ST /DUPLEX MM F.O., 50/125 um, OM3 | SC| 1/2 SCl o BLUE ORANGE Gigalite-10, 50/125 OMS3 Multimode Fiber | BLUE ORANGE SC 12 SC| . |DUPLEXMMF.O., 50/125 um, OM3 | LC A-1X
2 |FEEDER BKR 41 MPR | ST |DUPLEX MM F.O., 50/125 um, OM3 | SC|  3/4 SCl & GREEN BROWN Gigalite-10, 50/125 OM3 Multimode Fiber | GREEN BROWN SC. 3/4 SC| | DUPLEXMM F.O., 50/125 um, OM3 | LC A-2X
3 |FEEDER BKR 42DIO | ST |DUPLEX MM F.O., 50/125 um, OM3 | SC|  5/6 SC| o |GRAY WHITE Gigalite-10, 507125 OM3 Multimode Fiber | GRAY WHITE SC|  5/6 sC| % | DUPLEXMMF.0., 50/125 um, OM3|LC | A-3X
4 |FEEDER BKR 42 MPR | ST IDUPLEX MM F.O., 50/125 um, OM3 [ SC| _7/8 sc| = |[RED BLACK Gigalite-10, 50/125” OM3 Multimode Fiber RED BLACK SC| 718 SC| L |DUPLEXMMF.O. 50/125 um, OM3|LC | _A-4X
S5 | FEEDER BKR 43 DIO ST |\ DUPLEX MM F.O., 50/125 um, OM3 | SC 9/10 SC = | YELLOW PURPLE Gigalite-10, 50/125 OM3 Multimode Fiber| YELLOW PURPLE SC. 9/10 SC S | DUPLEX MM F.O., 50/125 um, OM3 | LC A-5X
6 |FEEDER BKR 43 MPR | ST \DUPLEX MM F.O., 50/125 um, OM3 |SC| 11/12 | SC ROSE EQUA Gigalite-10, 50/125 OMS3 Multimode Fiber | ROSE EQUA SC 1112 SC DUPLEX MM F.O., 50/125 um, OM3 | LC A-6X
7 |FEEDER BKR 44 DIO | ST DUPLEX MM F.O., 50/125 um, OM3 | SC|  1/2 sc| . |BLUE ORANGE Gigalite-10, 50/125 OMS3 Multimode Fiber | BLUE ORANGE SC 12 SC| , |DUPLEXMMF.O. 50/125 um, OM3|LC A-7X
8 | FEEDER BKR 44 MPR | ST DUPLEX MM F.O., 50/125 um, OM3 | SC|  3/4 SC! | GREEN BROWN Gigalite-10, 50/125 OMB3 Multimode Fiber | GREEN BROWN SC 3/4 SC| | | DUPLEXMM F.O., 50/125 um, OM3 | LC A-8X
9 |FEEDER BKR45DIO | ST DUPLEX MM F.O., 50/125 um, OM3 | SC|  5/6 SCI & |GRAY WHITE Gigalite-10, 507125 OMS3 Multimode Fiber | GRAY WHITE SC|  5/6 SC| % | DUPLEXMMF.0. 50125 um, OM3|LC | _ A-9X
10| FEEDER BKR 45 MPR | ST |DUPLEX MM F.O., 50/125 um, OM3 | SC| _ 7/8 sC| < |RED BLACK Gigalite-10, 507125 OM3 Multimode Fiber | RED BLACK SC| 78 SC/ I | DUPLEXMMF.O. 50/125 um, OM3|LC | A-10X
11/ FEEDER BKR 46 DIO | ST |DUPLEX MM F.O., 50/125 um, OM3 | SC|  9/10 sC, = | YELLOW PURPLE Gigalite-10, 507125 OM3 Multimode Fiber | YELLOW PURPLE SC| 9110 SC| = | DUPLEX MM F.O., 50/125 um, OM3 | LC A-11X
12 | FEEDER BKR 46 MPR | ST \DUPLEX MM F.O., 50/125 um, OM3 | SC| 1112 | SC ROSE EQUA Gigalite-10, 50/125 OM3 Multimode Fiber | ROSE EQUA SCI~ 11/12 sC DUPLEX MM F.O., 50/125 um, OM3 | LC | A-12X
13 | FEEDER BKR 47 DIO | ST |DUPLEX MM F.O., 50/125 um, OM3 | SC| _ 1/2 sc| ., |BLUE ORANGE Gigalite-10, 507125 OM3 Multimode Fiber | BLUE ORANGE SCl 112 SC| ", |DUPLEXMMF.0. 50/125 um, OM3 | LC| A-13X
4| FEEDER BKR 47 MPR | ST |DUPLEX MM F.O., 50/125 um, OM3 | SC|  3/4 SC. | GREEN BROWN Gigalite-10, 50/125 OM3 Multimode Fiber | GREEN BROWN SCI  3/4 SC! i | DUPLEX MM F.O., 50/125 um, OM3 | LC A-14X
5| FEEDER BKR 48 DIO | ST |DUPLEX MM F.O., 50/125 um, OM3 | SC|  5/6 sC| & |GRAY WHITE Gigalite-10, 507125 OM3 Multimode Fiber | GRAY WHITE SC!  5/6 SC| % |DUPLEXMMF.0. 501125 um, OM3 | LC | A-15X
6| FEEDER BKR 48 MPR | ST |DUPLEX MM F.O., 50/125 um, OM3 | SC|  7/8 SC ; RED BLACK Gigalite-10, 507125 OM3 Multimode Fiber | RED BLACK SC 7/8 SC ; DUPLEX MM F.O., 50/125 um, OM3 | LC A-16X
17| QEI POS. DTR ST |DUPLEX MM F.O., 50/125 um, OM3 | SC|  9/10 sc, S | YELLOW PURPLE Gigalite-10, 507125 OM3 Multimode Fiber | YELLOW PURPLE SC. 9/10 SC/ = | DUPLEX MM F.O., 50/125 um, OM3 | LC B-4X
18 | CABLE SHEILD MON. | ST \DUPLEX MM F.O., 50/125 um, OM3 |SC| 11/12 | SC ROSE EQUA Gigalite-10, 50/125 OMS3 Multimode Fiber | ROSE EQUA SC. 1112 SC DUPLEX MM F.O., 50/125 um, OM3 | LC B-5X
19| RTU SCADA ST |DUPLEX MM F.O., 50/125 um, OM3 | SC|  1/2 scl 4 BLUE ORANGE Gigalite-10, 50/12:5 OM3 Multimode Fiber | BLUE ORANGE SC. 12 SC a DUPLEX MM F.O., 50/125 um, OM3 | LC B-1X
20/ RTU ETS ST |DUPLEX MM F.O., 50/125 um, OM3 | SC|  3/4 SC| - | GREEN BROWN Gigalite-10, 50/125 OM3 Multimode Fiber | GREEN BROWN SC|  3/4 SC| | DUPLEXMM F.O., 50/125 um, OM3 |LC |  B-2X
21/ RTU SERVER ST |DUPLEX MM F.O., 50/125 um, OM3 | SC|  5/6 SC % GRAY WHITE Gigalite-10, 507125 OMS3 Multimode Fiber | GRAY WHITE SCI  5/6 SC ?5 DUPLEX MM F.O., 50/125 um, OM3 | LC B-3X
22| SPARE ST | DUPLEX MM F.O., 50/125 um, OM3 | SC 7/8 sC ; RED BLACK Gigalite-10, 50/125_OM3 Multimode Fiber | RED BLACK SC 7/8 SC ; DUPLEX MM F.O., 50/125 um, OM3 | LC
23! SPARE ST \DUPLEX MM F.O., 50/125 um, OM3 | SC 9/10 sC = | YELLOW PURPLE Gigalite-10, 50/125_OM3 Multimode Fiber YELLOW PURPLE SC 9/10 SC S | DUPLEX MM F.O., 50/125 um, OM3 | LC
24| SPARE ST | DUPLEX MM F.O., 50/125 um, OM3 | SC 11/12 sC ROSE E%UA Gigalite-10, 50/125_OM3 Multimode Fiber | ROSE EQUA SC 11/12 SC DUPLEX MM F.O., 50/125 um, OM3 | LC
25/ YL TK1 BKR DIO ST |DUPLEX MM F.O., 50/125 um, OM3 | SC|  1/2 SCl . BLUE Gigalite-10, 50/125 OMS Multimode Fiber BLUE ORANGE SC. 12 SC! , |DUPLEXMMF.O. 50/125 um, OM3|LC B-6X
26! YL TK1 BKR MPR ST |DUPLEX MM F.O., 50/125 um, OM3 | SC|  3/4 SC! | GREEN BROWN Gigalite-10, 50/125 OM3 Multimode Fiber | GREEN BROWN SC 3/4 SC| | | DUPLEX MM F.O., 50/125 um, OM3 | LC B-7X
27| YL TK2 BKR DIO ST |DUPLEX MM F.O., 50/125 um, OM3 | SC|  5/6 sc| & |GRAY WHITE Gigalite-10, 50/125_OM3 Multimode Fiber | GRAY WHITE SC|  5/6 sC| % |DUPLEXMMF.0., 501125 um, OM3|LC |  B-8X
28| YL TK2 BKR MPR ST |DUPLEX MM F.O., 50/125 um, OM3 | SC| 7/ sSC ; RED BLACK Gigalite-10, 50/125_OM3 Multimode Fiber | RED BLACK SCl 78 SC ; DUPLEX MM F.O., 50/125 um, OM3 | LC B-9X
29POCKET TK BKRDIO__| ST [DUPLEX MM F.O., 50/125 um, OM3 | SC| _ o/10 sc/ = |YELLOW PURPLE Gigalite-10, 50/125_OM3 Multimode Fiber | YELLOW PURPLE SCl_9/10 SC| = | DUPLEXMM F.O., 50/125 um, OM3 | LC B-10X
30/POCKET TK BKR MPR_| ST IDUPLEXMMF.O., 50/125 um, OM3 | SC| _ 11/12__|SC ROSE EQUA Gigalite-10, 50/125_OM3 Multimode Fiber | ROSE EQUA SCl_11/12 ElY DUPLEX MM F.O., 50/125 um, OM3[LC | B-11X
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CABLE SCHEDULE SHEET 2

CABLE ROUTE
— — N. SWITCH |
NUMBER TYPE SIZE FROM VIA TO FOR
1 HMI 10/100 BASE TX -CAT 6 (MODBUS/TCP) HMI COMM. CABLE TRAY CISCO SWITCH # A RTU INPUT A-18X
2 BATT CYCLE 10/100 BASE TX -CAT 6 (MODBUS/TCP) BATTERY CYCLE MONITOR COMM. CABLE TRAY CISCO SWITCH # A RTU INPUT A-19X
3 UPS/CHARGER RS-485 (MODBUS) UPS / BATTERY CHARGER COMM. CABLE TRAY | RTU UPS/CHARGER MONITORING
4 UPS COPPER #12 UPS / BATTERY CHARGER CONTRL CABLE TRAY. RTU UPS/CHARGER MONITORING
5 ETS PATCH RS-485 (DNP3 ) ETS PATCH PANEL COMM. CABLE TRAY | RTU ETS MONITORING
6 TEMP COPPER TWISTED PAIRS #18 ROOM TEMPERATURE SENSORS CONTRL CABLE TRAY, RTU MONITORING
7 ETS RELAY COPPER #12 ETS RELAY CONTACTS CONTRL CABLE TRAY. RTU MONITORING
8 DTS COPPER DTS CONTRL CABLE TRAY. RTU MONITORING
9 VENT COPPER #16 ROOM VENTILATION CONTRL CABLE TRAY RTU MONITORING
10
11
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