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UBC UTILITIES
UNIVERSITY OF BRITISH COLUMBIA E1-2b

50 PRIMARY INSTANTANEOUS

51 PRIMARY OVERCURRENT

50 SECONDARY INSTANTANEOUS

51 SECONDARY OVERCURRENT

51G SECONDARY GROUND

49 3 PHASE TX. TEMPERATURE

51N PRIMARY GROUND

16kA RATED LOAD-BREAK SWITCH. LOOP/FEED

THROUGH CONFIGURATION (TYP.)

BATTERIES

(UBC SUPPLIED)

DC POWER

SUPPLY

CPT 3kVA

600-120/240V

2
4
V

D
C

FR3® ENVIRONMENTALLY FRIENDLY

FLUID-FILLED TRANSFORMER ENCLOSURE

kVA AS SPECIFIED

PRIMARY: 12,480 VOLTS

SECONDARY: 120/208 VOLTS

OR 347/600 VOLTS

600A IEEE 386 DEAD-FRONT BUSHING (TYP.)

FULLY-INTEGRATED SF6 GAS OR

SOLID DIELECTRIC SWITCHGEAR

600A IEEE 386 DEAD-FRONT BUSHING (TYP.)

15kV CABLE CONNECTOR (INSTALLED BY UBC)

15kV CABLE ENTRANCE SECTION ON

NON-OPERATING SIDE OF SWITCHGEAR

(SAME SECTION AS OUTGOING)

49

XXX:5 C100 (C50 min.) DONUT STYLE CTs

TO BUILDING

52

600A IEEE 386 DEAD-FRONT BUSHING (TYP.)

15.3kV MCOV SURGE ARRESTOR c/w IEEE 386

DEADFRONT CONNECTOR. T&B #K655ESA-18.

SURGE ARRESTOR ON SWITCHGEAR OR

TRANSFORMER BUSHING. (INSTALLED BY UBC)

15kV CABLE OUTGOING SECTION

12.5kV PADMOUNT

SWITCHGEAR KIOSK

12.5kV PADMOUNT

TRANSFORMER

SEL 700 GT+   RELAY**

MOUNTED WITHIN TRANSFORMER ENCLOSURE

XX:5 C100 (C50 min.) DONUT STYLE CTs

INTERNAL VACUUM FAULT INTERRUPTER

INSTALLED BY THE TRANSFORMER MFR.

INTERNAL ISOLATING SWITCH C/W VIEWING

WINDOW INSTALLED BY THE TRANSFORMER MFR.

ISOLATION SW.

CT XX:5

LBS #2LBS #1

12kV STANDBY12kV NORMAL

CONDUIT UNDER SLAB PROVIDED BY PROJECT

CT XXX:5

3

3

Y

CT XX:5

1

Δ

** The following part numbers are for 24 or 48 VDC applications:

SEL-700GT+  Part Number:  0700GT2B3B2X75860600   Key: 1777

60A (Min.) 8 CCT

120/240V 1Ø

LOAD CENTRE

120V 20A

RECEPTACLE
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STANDARD No

E1-2cUNIVERSITY OF BRITISH COLUMBIA

UBC ENERGY & WATER

REVISION: 0
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DRAWN: CCC

APPROVED: RNH

OUTDOOR SUBSTATION GENERAL LAYOUT

1

2

3

8

10

2

7

TRANSFORMER C/W INTERGRATED VFI

SOLID DIELECTRIC or GAS INSULATED

SWITCHGEAR C/W ENCLOSURE

3

CONTROL CABINET

4

LOW-VOLTAGE BUSHING SECTION

5

1

4

6

5

LOW-VOLTAGE DISTRIBUTION (IF REQUIRED)

6

VFI OPERATING SECTION

7

HIGH-VOLTAGE BUSHING SECTION

7

8

60A 120/240 8cct LOADCENTRE

9

3kVA 600-120/240  CONTROL TRANSFORMER

10

DBII OR RPVC CONDUIT IN WELL (TYP.)

9

10

11

11

INSULATING BARRIER IF NO DISTRIBUTION INSTALLED

11

1m
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UBC UTILITIES

AutoCAD SHX Text
4 DUCT BANK

AutoCAD SHX Text
6 DUCT VERTICAL
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OR HORIZONTAL
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8 DUCT VERTICAL
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OR HORIZONTAL
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9 DUCT BANK
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AutoCAD SHX Text
1. All duct sizes shall be 125mm DB-2 All duct sizes shall be 125mm DB-2 2. Concrete-encased 125mm duct banks shall be assembled using prefabricated Concrete-encased 125mm duct banks shall be assembled using prefabricated duct spacers IPEX 5W20-2, or approved equivalent. 3. The installation shall comply with spacer manufacturer recommendations. The installation shall comply with spacer manufacturer recommendations. 4. Ducts shall be secured to avoid flatation during the pouring of concrete and to Ducts shall be secured to avoid flatation during the pouring of concrete and to provide uniform concrete cover around the conduits. 5. 100mm ducts used by permission only. 100mm ducts used by permission only. 6. All ducts shall drain away from building pull pit.All ducts shall drain away from building pull pit.
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STANDARD CONCRETE-ENCASED ELECTRICAL DUCTBANK
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MANHOLE DUCT ENTRY
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BC HYDRO 96021455 125mm DB-2 END BELL OR EQUIVALENT

AutoCAD SHX Text
HYDRAULIC CEMENT TO PREVENT MOISTURE INGRESS
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WHERE CONDUITS ENTER VAULTS OR MANHOLES, THE END BELL SHALL BE INSTALLED WATERTIGHT AND FLUSH WITH THE WALL'S INSIDE FACE
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CORED HOLE LARGE ENOUGH TO ACCOMODATE END BELL











































UNIVERSITY OF BRITISH COLUMBIA
UBC UTILITIES E3-8

1. GALVANIZED VERTICAL UNISTRUT SUPPORT.
2. CABLE SUPPORT BRACKET - UBS CB2916-HG OR APPROVED

EQUIVALENT.  SHALL BE HOT-DIPPED GALVANIZED.
3. CABLE SADDLE - UNISTRUT P1753 OR APPROVE EQUIVALENT
4. SUPPORT BRACKET END CAP - UNISTRUT P2859 OR APPROVED

EQUIVALENT
5. TY-WRAPS - BLACK NYLON, LOCKING.  WEATHER AND UV

RESISTANT FOR INDOOR/OUTDOOR.  MINIMUM TENSILE
STRENGTH OF 222 NEWTONS (50lbs).  OPERATING TEMP. -60 TO
105°C

MATERIAL LIST:

15kV CABLES IN
TRI-FORMATION

CABLE SADDLE

SUPPORT END CAP
CABLE SUPPORT

CABLE SADDLE

TY-WRAPPED
15kV CABLES IN
TRI-FORMATION

CABLE SUPPORT RACK

VERTICAL UNISTRUT

CABLE SADDLE

SUPPORT END CAP

CABLE SUPPORT

VERTICAL UNISTRUT

VERTICAL UNISTRUT

MANHOLE WALL

MANHOLE WALL
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ISOMETRIC VIEW
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12kV SYSTEM 

STANDARD No

UNIVERSITY OF BRITISH COLUMBIA

REVISION: 5

DATE: 09/11/21

DRAWN: CCC

APPROVED: RNH

NOTES:

1. TAGS ARE LAMACOID WITH THE PRIMARY

FEEDER COLOUR AS THE MAIN BACKGROUND.

THE SECONDARY COLOUR SHALL BE VINYL

TAPE PERMANENTLY AFFIXED. LETTER

COLOURS SHALL BE WHITE.

2. THE HOLES SHALL BE ENLARGED TO 1/4"Ø WITH

A METAL PUNCH TO ACCEPT A SELF-LOCKING

NYLON TY-RAP T+B #TY528MX.

3. COLORS ARE:

FEEDER 12-S   - YELLOW

FEEDER 12-SA  - YELLOW WITH RED STRIPE

FEEDER 12-SH  - YELLOW WITH BLUE STRIPE

FEEDER 12-SS  - YELLOW WITH GREEN STRIPE

FEEDER 12-SB  - YELLOW WITH WHITE STRIPE

FEEDER 12-F10 - GREEN

FEEDER 12-F11 - BLUE

FEEDER 12-F12 - ORANGE

FEEDER 12-F13 - GREEN WITH BLUE STRIPE

FEEDER 12-F14 - GREEN WITH RED STRIPE

FEEDER 12-F20 - RED

FEEDER 12-F21 - BROWN

FEEDER 12-F22 - PINK

FEEDER 12-F23 - RED WITH BLUE STRIPE

FEEDER 12-F24 - RED WITH YELLOW STRIPE

FEEDER 12-F25 - RED WITH WHITE STRIPE

FEEDER 12-F26 - BLUE WITH WHITE STRIPE

FEEDER 12-F27 - GREEN WITH WHITE STRIPE

FEEDER 12-F28 - ORANGE WITH WHITE STRIPE

FEEDER 12F20-SC - RED

FEEDER 12SS-SC - YELLOW WITH GREEN STRIPE

4. TAG DIMENSIONS AS SHOWN

TAG: 4" x 1"

FEEDER NAME: 3/8" WIDE LETTERING

GENERAL NOTES:

1. TAGS WITHIN MANHOLES SHALL BE INSTALLED ON EVERY

CABLE AT EACH DUCT ENTRY AND AT ALL SPLICES.

12SA

1

"

4"

12SA

3

8

"

1" COLORED STRIPE

WHERE APPLICABLE

TY RAP

CABLE IDENTIFICATION TAGS

12 kV

ubc energy & water services





A B C

LOAD

CTs

Fuses

2 Amp

Cabinet Ground

P
M

8
2
4
0

V1

V2

V3

I1+

I1-

I2+

I2-

I3+

I3-

L1

L2

Red

Yellow

Blue

White

Red & White

Red & Black

Blue & White

Blue & Black

Yellow & White

Yellow & Black

N

LINE

1

2

3

4

5

6

7

8

9

10

11

22

33

4

5

6

7

8

9

10

Red & White

Red & Black

Yellow & White

Yellow & Black

Blue & White

Blue & Black

Red

Yellow

Blue

White

G

G

G

Test Block

120/208V

E4-4UBC UTILITIES

REVISION: 4

DATE: 30/11/21

DRAWN: CCC

APPROVED: RH

UNIVERSITY OF BRITISH COLUMBIA

DIVISION 26 CONTRACTOR TO

INSTALL CAT6 ETHERNET

CABLE TO PM8240 METER

MAIN ELECTRICAL DISTRIBUTION CENTRE

SCHNEIDER ELECTRIC PM8240 METER

120/208V  3-PHASE 4-WIRE SYSTEM 3 ELEMENT

WIRING CONNECTION DIAGRAM

VREF

120V

Supply Power

- Use SIS switchboard wire for all connections.

- All CT wiring to be MIN #12.

- All Potential wiring to be MIN #14.

- Final wiring to be as per manufacturer.

- Provide colour coding or numbering on wiring as shown.

- Ground system at test block only as shown.

Notes:

ALL EQUIPMENT TO BE APPROVED BY

UBC UTILITIES PRIOR TO INSTALLATION

Specifications:

Schneider Electric meter:

- METSEPM8240, 120V input, c/w ethernet port

- Programmed with UBC Utilities standard displays

Schneider Electric Digital I/O Module:

- METSEPM89M2600

Test Switch (Equivalent To):

- Superior 10 Pole/30 Amp/600 Volt - CAT# 1082F

- ABB FT-1

Fuses & Holders: Gould Ultrasafe class CC or equivalent

CTs: Revenue class 0.3B0.9

PTs: Revenue class with 360/120 ratio

Meter Location to be in a separately barriered compartment

per UBC Technical Guidelines 26 27 13 2.2.3

ALL EQUIPMENT TO BE APPROVED BY

UBC UTILITIES PRIOR TO INSTALLATION

AutoCAD SHX Text
STANDARD No



LINE

LOAD

347/600V

CTs

A B C

Cabinet Ground

G

PTs

360/120V

Blue & White

Blue & Black

Yellow & White

Yellow & Black

Red & White

Red & Black

G

G

Red & White

Red & Black

Yellow & White

Yellow & Black

Blue & White

Blue & Black

White

P
M

8
2
4
0

Test Block

2 Amp

Red

1 Amp

White

White

Blue

White

Yellow

Fuses

N

Fuses

Blue

Yellow

Red

V3

V2

V1

I1+

I1-

I2+

I2-

I3+

I3-

L1

L2

E4-5aUBC UTILITIES

REVISION: 4

DATE: 30/11/21

DRAWN: CCC

APPROVED: RNH

UNIVERSITY OF BRITISH COLUMBIA

DIVISION 26 CONTRACTOR TO

INSTALL CAT6 ETHERNET

CABLE TO PM8240 METER

MAIN ELECTRICAL DISTRIBUTION CENTRE

VREF

- Use SIS switchboard wire for all connections.

- All CT wiring to be MIN #12.

- All Potential wiring to be MIN #14.

- Final wiring to be as per manufacturer.

- Provide colour coding or numbering on wiring as shown.

- Ground system at test block only as shown.

Notes:

ALL EQUIPMENT TO BE APPROVED BY

UBC UTILITIES PRIOR TO INSTALLATION

Specifications:

Schneider Electric meter:

- METSEPM8240, 120V input, c/w ethernet port

- Programmed with UBC Utilities standard displays

Schneider Electric Digital I/O Module:

- METSEPM89M2600

Test Switch (Equivalent To):

- Superior 10 Pole/30 Amp/600 Volt - CAT# 1082F

- ABB FT-1

Fuses & Holders: Gould Ultrasafe class CC or equivalent

CTs: Revenue class 0.3B0.9

PTs: Revenue class with 360/120 ratio

Meter Location to be in a separately barriered compartment

per UBC Technical Guidelines 26 27 13 2.2.3

ALL EQUIPMENT TO BE APPROVED BY

UBC UTILITIES PRIOR TO INSTALLATION

SCHNEIDER ELECTRIC PM8240 METER

347/600V  3-PHASE 4-WIRE SYSTEM 3 ELEMENT

WIRING CONNECTION DIAGRAM

120V

Supply Power

AutoCAD SHX Text
STANDARD No



- Use SIS switchboard wire for all connections.

- All CT wiring to be MIN #12.

- All Potential wiring to be MIN #14.

- Final wiring to be as per manufacturer.

- Provide colour coding or numbering on wiring as shown.

- Ground system at test block only as shown.

LINE

LOAD

600V

Notes:

CTs

A B C

Cabinet Ground

G

PTs

600/120V

Blue & White

Blue & Black

Yellow & White

Yellow & Black

Red & White

Red & Black

G

G

Red & White

Red & Black

Yellow & White

Yellow & Black

Blue & White

Blue & Black

White

P
M

8
2

4
0

Test Block

2 Amp

Red

1 Amp

Blue

White

Yellow

Fuses Fuses

Blue

Yellow

Red

V3

V2

V1

I1+

I1-

I2+

I2-

I3+

I3-

L1

L2

ALL EQUIPMENT TO BE APPROVED BY

UBC UTILITIES PRIOR TO INSTALLATION

Specifications:

Schneider Electric meter:

- METSEPM8240, 120V input, c/w ethernet port

- Programmed with UBC Utilities standard displays

Schneider Electric Digital I/O Module:

- METSEPM89M2600

Test Switch (Equivalent To):

- Superior 10 Pole/30 Amp/600 Volt - CAT# 1082F

- ABB FT-1

Fuses & Holders: Gould Ultrasafe class CC or equivalent

CT's: Revenue class 0.3B0.9

PT's: Revenue class with 600/120 ratio

Meter Location to be in a separately barriered compartment

per UBC Technical Guidelines 26 27 13 2.2.3

ALL EQUIPMENT TO BE APPROVED BY

UBC UTILITIES PRIOR TO INSTALLATION

UBC UTILITIES

REVISION: 2

DATE: 30/11/21

DRAWN: CCC

APPROVED: RNH

UNIVERSITY OF BRITISH COLUMBIA

DIVISION 26 CONTRACTOR TO

INSTALL CAT6 ETHERNET

CABLE TO PM8240 METER

UNLESS OTHERWISE SPECIFIED

MAIN ELECTRICAL DISTRIBUTION CENTRE

Red

Blue

White

Yellow

SCHNEIDER ELECTRIC PM8240 METER 600V

3-PHASE 3-WIRE SYSTEM 2 ELEMENT

WIRING CONNECTION DIAGRAM

1 Amp

1 Amp

VREF

E4-5b

120V

Supply Power

1 Amp

2 Amp

AutoCAD SHX Text
STANDARD No



A B C

PTs
360/120V

2 Amp
Red

1 Amp

White

White

Blue

White

Black

FusesN Fuses

Blue

Black

Red

V3

V2

V1

E4-5c

REVISION: 1

DATE: 2023/08/23

DRAWN: CCC

APPROVED:
UNIVERSITY OF BRITISH COLUMBIA

SETRA NETWORKED MULTI-CIRCUIT
POWER METER 208V OR 600V WIRING

CONNECTION DIAGRAM - 4-WIRE SYSTEM

Red

White

White

Blue

White

Black

I1+

I1-

I2+

I2-

I3+

I3-

UBC BUILDING OPERATIONS

White
VREF

15 Amp

I4+

I4-

I5+

I5-

I6+

I6-

Feeder
Breaker B

(Typ.) Panel A
(Typ.)

Feeder
Breaker A

(Typ.)

Panel B
(Typ.)

G

1. Use SIS switchboard wire for all connections.
2. All Potential wiring to be MIN #14.
3. Final wiring to be as per manufacturer.
4. Provide colour coding or numbering on wiring as shown.
5. PT wiring installed by electrical contractor.
6. Terminations to Setra meter by controls contractor.
7. Rogowski Coils installed by electrical contractor.
8. Terminations to Setra meter by controls contractor.

Shorting blocks shall not be used.

Notes: Specifications:

Setra Networked Multi-Load Power Meter:
· Minimum 12 metering loads.
· Model example SMP12EDN

Current Transducers:
· Patrol Flex Rogowski Coil or Equivalent.

ALL EQUIPMENT TO BE APPROVED BY UBC BUILDING
OPERATIONS PRIOR TO INSTALLATION

Potential Transformers:
· 360/120 ratio.

Fuses:
· 3-Pole, DIN-Rail mounted
· 600V rated, Type CC
· Amp rating as shown in drawing

208V OR 600V DISTRIBUTION
BY ELECTRICAL CONTRACTOR

PT CABINET (REQUIRED FOR 600V APPLICATIONS ONLY)
BY ELECTRICAL CONTRACTOR

SETRA POWER METER
WIRING TERMINATIONS

BY CONTROLS CONTRACTOR

Note 7 (Typ.) Note 8 (Typ.)

Note 7 (Typ.) Note 8 (Typ.)

Note 5 (Typ.) Note 6 (Typ.)

AutoCAD SHX Text
STANDARD No.



A B C

PTs
360/120V

2 Amp
Red

1 Amp

White

White

Blue

White

Black

Fuses Fuses

Blue

Black

Red

V3

V2

V1

E4-5d

REVISION: 1

DATE: 2023/03/03

DRAWN: CCC

APPROVED:
UNIVERSITY OF BRITISH COLUMBIA

600V DISTRIBUTION
BY ELECTRICAL CONTRACTOR

SETRA NETWORKED
MULTI-CIRCUIT POWER METER 600V WIRING

 CONNECTION DIAGRAM  3-WIRE SYSTEM

Red

White

Blue

White

Black

I1+

I1-

I2+

I2-

I3+

I3-

PT CABINET (REQUIRED FOR 600V APPLICATIONS ONLY)
BY ELECTRICAL CONTRACTOR

SETRA POWER METER
WIRING TERMINATIONS

BY CONTROLS CONTRACTOR

UBC BUILDING OPERATIONS

White
VREF

15 Amp

I4+

I4-

I5+

I5-

I6+

I6-

Feeder
Breaker B

(Typ.) Panel A
(Typ.)

Feeder
Breaker A

(Typ.)

Panel B
(Typ.)

G G

Specifications:

Setra Networked Multi-Load Power Meter:
· Minimum 12 metering loads.
· Model example SMP12EDN

Current Transducers:
· Patrol Flex Rogowski Coil or Equivalent.

ALL EQUIPMENT TO BE APPROVED BY UBC BUILDING
OPERATIONS PRIOR TO INSTALLATION

Potential Transformers:
· 360/120 ratio.

Fuses:
· 3-Pole, DIN-Rail mounted
· 600V rated, Type CC
· Amp rating as shown in drawing

Note 7 (Typ.) Note 8 (Typ.)

Note 7 (Typ.) Note 8 (Typ.)

Note 5 (Typ.) Note 6 (Typ.)

1. Use SIS switchboard wire for all connections.
2. All Potential wiring to be MIN #14.
3. Final wiring to be as per manufacturer.
4. Provide colour coding or numbering on wiring as shown.
5. PT wiring installed by electrical contractor.
6. Terminations to Setra meter by controls contractor.
7. Rogowski Coils installed by electrical contractor.
8. Terminations to Setra meter by controls contractor.

Shorting blocks shall not be used.

Notes:

AutoCAD SHX Text
STANDARD No.



UNIVERSITY OF BRITISH COLUMBIA E4-6

SPLICE BOX

- All cables to be run in approved raceway between terminations.
- Water and Gas meter cables shall be minimum #18-6 shielded.
- All shields to be grounded at PM8240 meter end only.
- Programming and commissioning PM8240 meters shall be done by UBC

Energy & Water Services.
- All field wiring shall be checked for correct polarity and continuity.
- R900 MIU Transmitter for Water meter used only where PM8240 meter not

installed.
- For Water Meter Installation, refer to UBC Standard Drawing 1140-UT-12
- For Gas Meter Installation, refer to UBC Standard Drawing 1100-UT-01
-

Water and Gas Meter
Integration into Electrical

Metering System
Tenant & Core Buildings

EXISTING METERING
COMPARTMENT
IN MAIN SWITCHGEAR (typ.)

TO TELECOM. ROOM. CONTACT
UBC IT SERVICES FOR EXACT

LOCATION

DEMARCATION BOX.
MAX. 3m FROM METER
REFER TO DIVISION 27

DRAWING ITSTD-22

NOTES:

BROWN

GREEN

WHITE

BLACK

RED

BLUE

BROWN

GREEN

WHITE

BLACK

RED

BLUE

DRESSER SERIES 'D'
D800 GAS METER

'TURK' CABLE
SUPPLIED WITH METER

ubc energy & water servics

B

R900 MIU

+ IN

OUT4

-
+

-

OUT1+
-

OUT2+
-

G

R

BADGER M5000 WATER METER
c/w OPTIONAL R900

TRANSMITTER

BLACK
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WHITE
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