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Definitions

Circuit breaker - A device designed to open & close by nonautomatic
means & to open the circuit automatically on a predetermined
overcurrent without damage to itself when properly applied within its

rating. (Nec 2002 - Article 100)

Standard ampere ratings for fuses & inverse time circuit breakers
shall be considered 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100,

110, 125, 150, 175, 200, 225, 250, 300...,... (NEC 2002 - Article 240.6)

Branch Circuit - The circuit conductors between the final overcurrent
device protecting the circuit and the outlet(s). (nec 2002 - Article 100)

Continuous Load — A load where the maximum current is expected
to continue for 3 hours or more. (Nec 2002 - Article 100)
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METER BASE PER SERVING UTILITY REQUIREMENTS.
AS A MINIMUM, THE METER BASE SHALL BE SAFETY SOCKET
BOX WITH FACTORY INSTALLED TEST BYPASS FACILITY
THAT MEETS THE REQUIREMENTS OF EUSERC DRAWING 305.

MAIN BREAKER (SEE BREAKER SCHEDULE)
PHOTOCELL BREAKER (SPST 15 AMP - 120/240 VOLT)
TEST SWITCH ( SPDT SNAP ACTION, POSITIVE CLOSE
15 AMP - 120/277 VOLT "T" RATED)

PHOTO ELECTRIC CONTROL, STD. SPEC. 9 - 29.11(2)

BRANCH BREAKER (SEE BREAKER SCHEDULE)
SIGNAL BREAKER (SEE BREAKER SCHEDULE)
CONTACTOR (SEE BREAKER SCHEDULE)
RECEPTACLE BREAKER (SPST 20 AMP - 120/240 VOLT)
RECEPTACLE, GROUNDED (GFCI 20 AMP - 125 VOLT)
NEUTRAL BUSS, 14 LUG COPPER

PHOTOCELL ENCLOSURE - ENCLOSURE TO BE FABRICATED
FROM 5/8" EXPANDED STEEL MESH WITH WELDED SEAMS
AND MOUNTING FLANGES. HOT DIP GALVANIZED AFTER
FABRICATION. TYPE 5052 - H32 ALUMINUM WITH 5/8" x 5/8"
OPENINGS EQUIVALENT TO 5/8" EXPANDED STEEL MESH
MAY BE USED AS ALTERNATIVE MATERIAL. SEE PHOTOCELL
ENCLOSURE MOUNTING DETAILS. SPECIAL DESIGN SERVICE
CABINET TYPE B MODIFIED.

HINGED FRONT FACING DOOR WITH 4" x 4" MIN

POLISHED WIRE GLASS WINDOW.

HINGED DEAD FRONT WITH 1/4 TURN FASTENERS

OR SLIDE LATCH

CABINET MAIN BONDING JUMPER. BUSS SHALL BE 4 LUG
TINNED COPPER. SEE CABINET MAIN BONDING JUMPER
DETAIL ON SPECIAL DESIGN SERVICE CABINET TYPE B
MODIFIED.

SPARE BRANCH BREAKER (DPST 20AMP- 120/240 VOLT)
METAL WIRING DIAGRAM HOLDER
REMOVABLE EQUIPMENT MOUNTING PAN

6" x 6" MIN UNDERGROUND FEED - SERVICE
WIREWAY (LEFT REAR CORNER)

SCREENED VENTS, 2 REQUIRED, 1 EACH SIDE,
LOUVERED PLATES

HEATER BREAKER (SPST 15 AMP - 120/240 VOLT)
THERMOSTAT, 40°F CLOSURE - 3 DIFFERENTIAL

STRIP HEATER (100 WATT NOMINAL) , WITH TERMINAL
STRIP COVER

Service Cabinet wiring schematic
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FRIMARY POWER.

MAIN BREAKER.

SECONDARY MAIN BREAKER.

SECONDARY BRAMCH BREAKERS. & CIRCUIT PAMEL
BOARD MINIMUM SIZE WITH SEPERATE MAIN BREAKER.
TRANSFORMER .

NEUTRAL BUSS.

GROUND BUSS.

RECEPTACLE GROUNDED (GFCI 20 AMP, 125 VOLT).
PERMANENTLY AFFIXED COMPARTHMENT SEPARATOR.

SEE FOUNDATION DETAILS, SHEET ITDXX AND ITDXX.
ENCLOSED WIREWAY FDR 120V CIRCULTS.

GROUNDING ELECTRODE.

MAIN BONDING JUMBER.

CABINET BONDING JUMPER.

GENERAL NOTES

2.

3.

4.

5.

6.

-

10.

3 KVA, SKVA, 1O KVA TRANSFORMER CABINET SHALL BE 48" HIGH X 24"
WIDE X 207 DEEP.

THE SECOMDARY BRANCH BREAXKERS SHALL BE BOLT IN TYPE. MOUNTED DN
COPPER BUSSWORK RATED AT 100 AMPS.

ALL CIRCUIT BREAKERS [NSTALLED SHALL BE PERMAMENTLY MARKED WITH
APPLICABLE CIRCUIT MAME.

THE DEAD FRONT SHALL BE FABRICATED IN TwWD PARTS, ONE FOR EACH
COMPARTMENT.

THE DOOR HINGE SHALL BE MOUNTED ON THE LEFT SIDE.

BOLT PATTERN IS PROVIDED BY CABINET MAMUFACTURER. BOLTS SHALL BE
%" DI& AND EXTEND 135" ABOVE CONCRETE FAD.

SEE SECTION 9-29.24 OF THE STANDARD SPECIFICATIONS FOR
ADDITIONAL REQUIREMEMNT.

TRANSFORMER VOLTAGE AND KvA REQUIREMENTS ARE A% SHOWW IN THE
PLANS AND SPECIAL PROVISIONS.

SEE ITS BREAKER SCHEDULE FOR SIZE AND QUANTITY OF BREAKERS.

THE 25KVA TRANSFORMER CABINET SIZE SHALL BE 607 % 32" X 307 WITH
DODRS ON BOTH SIDE AND MANUAL TRANSFDRWER SWITCH DN BACK SIDE.

10



Sizing Branch Breakers

 |llumination Branch breakers are to be sized to carry
140 percent minimum of the total computed load.

e Non-iIllumination Branch breakers are to be sized to
carry 125 percent continuous load plus 100% of the
NONCO ntl NUOuUS IOad. (NEC 2002 Article 210.20(A) Overcurrent protection -

Continuous & Noncontinuous loads)

 |llumination loads should be calculated using the
line-operating amps out of the supplier catalog. If
the line-operating amps out of the supplier catalog Is
not used then loads should be computed In
accordance with the lamp load factors as discussed
In Design Manual Chapter 840. oesign manual may 2000. figure 840-

Oa, or Traffic Manual July 1993. Page 4-15, figure 4-6)
11



Sizing lHlumination Contactors

 |llumination Contactors must be equal to or larger
than the Amperage rating for the branch breaker
controlling that circuit.

e [llumination Contactors come In three sizes, 30, 60,
and 100 Amps. (Per the NEC, lighting circuits can

not be bigger than 50 amps) (Nec 2002 210.23(p) Branch Circuits
Larger than 50 Amperes)

12



Sizing Lighting Branch Breaker
Circuit A

[llumination Circuit A load

8 each - 400 watt, HPS Luminaires, 240 VAC, 2.1 Amps per
luminaire

8 X 2.1 amps = 16.8 Amps

I[llumination Circuit A Breaker
16.8 amps continuous load x 140% factor = 23.52 amps

Use 30 amp CirCUit breakel’. (NEC Article 210-20 (a) Overcurrent protection - Continuous &

Noncontinuous loads)

Use 30 Amp contactor
13



Sizing Lighting Branch Breaker
Circuit B

[llumination Circuit B load

11 each - 400 watt, HPS Luminaires, 240 VAC, 2.1 amps per
luminaire

11 x 2.1 amps = 23.1 amps

[llumination Circuit B Breaker
23.1 amps continuous load x 140% factor = 32.34 amps

Use 40 amp circuit breaker. (NEC Article 210-20 (a) Overcurrent protection - Continuous

& Noncontinuous loads)

Use 60 Amp contactor.

14



Sizing ITS Branch Breaker Circuit C

ITS Cabinets ES326/CC325 - Circuit C load
240 VAC, 7500 watts total load
7500 watts continuous load/240 volts=31.25 amps

ITS Cabinets ES326/CC325 — Circuit C Breaker
31.25 amps continuous load x 125% factor=39.0625 amps

Use 40 amp circuit breaker. (NEC Article 210-20 (a) Overcurrent protection - Continuous &

Noncontinuous loads)

This completes the sizing of the circuit breaker for the ITS Branch
Breaker Circuit C in the Service Cabinet. Go to slide 21 For
continuation of sizing of branch breakers within the service cabinet.
The next 5 slides detail sizing the breakers within the transformer
cabinet and then within the Camera Cabinet (CC) and the ITS

Cabinet Data Station(ES) 15




Circuit C1
Camera Cabinet - CC325

Camera Cabinet (CC) - 324W + 1800W(GFCI’s) = 2124W.

Camera Cabinet Circuit C1 Load

Controller-120 VAC, 324 watts continuous load.

Camera Cabinet — Outlet 120 VAC, 1800watts non-continuous load.
1800watts non-continuous load / 120 VAC = 15.0 amps

324 watts continuous load / 120 VAC = 2.70 amps

Camera Cabinet Circuit C1 Breaker

Continuous load - 2.70 amps x 125% = 3.375 amps

Non-continuous loads — 15.0 amps

3.375 amps Continuous + 15.0 amps Non-continuous = 18.375 amps
Use 20 amp circuit breaker. (Nec Article 210-20 (a) Overcurrent protection - Continuous &

Noncontinuous loads)
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Circuit C2
ITS Cabinet Data Station(ES) 325

Data Station (CC) - 252W + 1800W(GFCI’s) = 2052W.

Data Station Circuit C2 Load

Controller-120 VAC, 252 watts continuous load.

Data Station — Outlet 120 VAC, 1800watts non-continuous load.
1800watts non-continuous load / 120 VAC = 15.0 amps

252 watts continuous load / 120 VAC = 2.1 amps

Data Station Circuit C2 Breaker

Continuous load - 2.1 amps x 125% = 2.625 amps
Non-continuous loads — 15.0 amps

2.625 amps Continuous + 15.0 amps Non-continuous = 17.625 amps
Use 20 amp circuit breaker. (Nec Article 210-20 (a) Overcurrent protection - Continuous &

Noncontinuous loads)
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Circult C3

Transformer Outlet
Outlet Circuit C3 load
120 VAC, 1800 watts
1800 watts continuous load / 120 VAC = 15.0 amps
Outlet — Circuit C3 Breaker
15.0 amps continuous load x 125% = 18.75 amps
Use 20 amp circuit breaker. (ec aricle 210-20 @) overcurrent protection -

Continuous & Noncontinuous loads)

18



Secondary Main Breaker Load -Transformer panel
Circuit,\VVoltage Noncont. Load Cont. Load Factor A N

C1-CC325, 120 VAC 15.0 amps + 2.700 Amps x 125% 18.375
C2-ES325, 120 VAC 15.0 amps + 2.100 Amps x 125% 17.625
C3-Outlet, 120 VAC 15.0 amps 15.00
TOTAL SIZED LOAD: 50.475

1ze the sec
t%at can be grawn from the transformer.
e 7.5 kVA-120/240volt transformer is 7,500watts/120volts=62.50 am

o Use da 60 amﬁ]secondfa\r main breaker to protect the secondary
windings In the transformer.

 Note: Remember that this 60 amp breaker i1s mounted on a 100 am
rated, 6 circmt pane?ﬁ:)oard. P P

ndary main breaker inside the transformer for total load

ps.

19



Main Breaker in Transformer Circuit C

Circuit C load
240 VAC, 7500 watts total load
7500 watts continuous load/240 volts=31.25 amps

Transformer Main Breaker Circuit C
31.25 amps continuous load x 125% factor=39.0625 amps

Use 40 amp circuit breaker. (NEC Avrticle 210-20 (a) Overcurrent protection -

Continuous & Noncontinuous loads)

20



Sizing ITS Branch Breaker

Circuit D

ITS Cabinet VMS 326 - Circuit D load

120 VAC, 3780 watts total load

1980 watts continuous load/120 volts=16.5 amps
1800 watts noncontinuous load/120 volts=15.0 amps

ITS Cabinet VMS 326 — Circuit D Breaker
16.5 amps continuous load x 125% factor=20.625 amps

15.0 noncontinuous load
20.625 amps + 15.0 amps=35.625 amps

Use 40 amp CirCUit breaker. (NEC Article 210-20 (a) Overcurrent protection - Continuous &21

Noncontinuous loads)



Sizing Traffic Signal Branch Breaker
Circult E

Traffic Signal Cabinet Circuit E load

120 VAC, 5008 watts total load

3208 watts continuous load/120 volts=26.73 amps
1800 watts noncontinuous load/120 volts=15.0 amps

Traffic Signal Cabinet — Circuit E Breaker

26.73 amps continuous load x 125% factor=33.4125 amps
15.0 noncontinuous load

33.4125 amps + 15.0 amps=48.4125 amps

Use 50 am p Cl I'CU |t breaker (NEC Atrticle 210-20 (a) Overcurrent protection - Continuous & Noncontinuous loads)

22



Sizing Outlet Branch Breaker

Circuit |
Qutlet Circuit | load

120 VAC, 1800 watts
1800 watts continuous load / 120 VAC = 15.0 amps

Outlet — Circuit | Breaker
15.0 amps continuous load x 125% = 18.75 amps

USG 20 amp CirCUit breaker. (NEC Article 210-20 (a) Overcurrent protection -

Continuous & Noncontinuous loads)
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Sizing Heat Strip Branch Breaker

Circuit J

Heat strip Circuit J load
120 VAC, 100 watts per strip
100 watts continuous load / 120 VAC = 0.83 amps

Heat strip — Circuit J Breaker
0.83 amps continuous load x 125% = 1.04 amps

USG 15 amp CirCUit breaker. (NEC Article 210-20 (a) Overcurrent protection -

Continuous & Noncontinuous loads

24



Sizing Photocell Branch Breaker

Circuit K
Photocell Circuit K load

120 VAC, 1.1 watts

1 . 1 WattS (photocell model SST-IES from Tyco Electronics Area Lighting)

continuous load / 120 VAC = 0.009 amps

Photocell — Circuit K Breaker
0.009 amps continuous load x 125% = 0.011 amps

Use 15 amp CirCUit breaker. (NEC Article 210-20 (a) Overcurrent

protection - Continuous & Noncontinuous loads

25



Verify Breaker protects Conductors

CKT A

#2 reduced by 50% Ampacity = 115A x 0.5 =57.5 Amps
Breaker Size = 30 Amps

57.5 Amps Allowable through conductor > 30 Amp breaker

#2 conductor protected by 30 Amp Breaker is OK

CKT B

#4 reduced by 50% Ampacity = 85A x 0.5 =42.5 Amps
Breaker size = 40 Amps

42.5 Amps Allowable through conductor > 40 Amp breaker

#4 conductor protected by 40 Amp Breaker is OK
26



Verify Breaker protects Conductors-cont.

CKTC

#6 reduced by 50% Ampacity = 65A x 0.5 = 32.5 Amps
Breaker size = 40 Amps

32.5 Amps Allowable through conductor < 40 Amp breaker

#6 conductor protected by 40 Amp Breaker is NOT OK

CKTC

#4 reduced by 50% Ampacity = 85A x 0.5 =42.5 Amps
Breaker size = 40 Amps

42.5 Amps Allowable through conductor > 40 Amp breaker

#4 conductor protected by 40 Amp Breaker is OK

27



Verify Breaker protects Conductors-cont.

CKTD

#6 reduced by 50% Ampacity = 65A x 0.5 = 32.5 Amps
Breaker size = 40 Amps

32.5 Amps Allowable through conductor < 40 Amp breaker

#6 conductor protected by 40 Amp Breaker is NOT OK

CKTD

#4 reduced by 50% Ampacity = 85A x 0.5 =42.5 Amps
Breaker size = 40 Amps

42.5 Amps Allowable through conductor > 40 Amp breaker

#4 conductor protected by 40 Amp Breaker is OK

28



Verify Breaker protects Conductors-cont.

CKTE

#4 reduced by 50% Ampacity = 85A x 0.5 =42.5 Amps
Breaker size = 50 Amps

42.5 Amps Allowable through conductor < 50 Amp breaker
#4 conductor protected by 50 Amp Breaker is NOT OK
CKTE

#3 reduced by 50% Ampacity = 100A x 0.5 =50.0 Amps
Breaker size = 50 Amps

50.0 Amps Allowable through conductor = 50 Amp breaker

#3 conductor protected by 50 Amp Breaker is OK

29



WIRING SCHEDULE

SERVICE NO.

CONDUIT CONDUCTORS
ﬁ%{ S17E = e TTHG NEW CIRCUIT COMMENTS
2-#2 A ILLUMINATION
2-#4 B ILLUMINATION
1 3" 3-#4 C [TS TRANSFORMER
3-#4 D VMS CABINET
3-#3 E SIGNAL CABINET

30




Service Cabinet Main Breaker Load

Circuit,Voltage Noncont. Load Cont. Load Factor A N B
A-lllumination A, 240 vac 16.80 Amps x 140% 23.52 23.52
B-Illumination B, 240 vac 23.10 Amps x 140% 32.34 32.34
C-ITS Transformer, 240 vac 31.25 Amps x 125% 39.06 39.06
D-ITS Cabinet, 120 vac 15.0 amps + (16.50 Amps x 125%) 35.63 ------
E-Signal Controller, 120 vac, 15.0 amps + (26.73 Amps X 125%) ------ 48.41
I-Outlet, 120 vac 15.0 amps 1500  --—----
J-Heat Strip, 120 vac 0.83 Amps x 125% 1.04 --—---
K-Photocell, 120 vac 0.009 Amps x 125% ------ 0.011
TOTAL SIZED LOAD: 146.59* 143.34

* Size the main breaker for the buss with the largest load.

31



Sizing Main Breaker and Busswork

Size the main breaker for the buss with the largest load.
146.59 Amps x 133% (future capacity) = 194.96 Amps
Use 200 amp Main Breaker as minimum size to provide for future loads.

The Busswork in this example should be 200 Amp minimum. With the
new Service Cabinets, specify 250 Amp Busswork in every cabinet.
If the main breaker Is larger than 200 Amps, the standard service
cabinet details must be modified.

Size the feeder wires, the wires between the serving utility transformer
and the main breaker, to handle the maximum busswork capacity.
32



Conductor Types and Sizes for 120/240V, 3-Wire,
Single-Phase Dwelling Services and Feeders.

Aluminum or
Copper-Clad Feeder Rating
Copper Aluminum (Amperes)
4 2 100
3 1 110
2 1/0 125
1 2/0 150
1/0 3/0 175
2/0 4/0 200
3/0 250 225
4/0 300 250
250 350 300
350 500 350
400 600 400

NEC 2002 - Table 310.15(b)(6)



Sizing Feeder wires

 Per the previous chart, this service I
200 Amp main breaker with 250 am

as a
P

busswork. The feeder conductors s
be 3 each - 4/0.

ould

34



Allowable Ampacities of Insulated Conductors rated 0 through 2000 volts:
Not more than three current-carrying conductors in raceway, cable or earth(direct buried) based on ambient
temperature of 86f. (2002 NEC 310.16)

For 240/480 volt service feeders use this chart

Wire Allowable Wire Allowable
Size Ampacities Size Ampacities

14 20 1/0 150

12 25 2/0 175

10 35 3/0 200

8 50 4/0 230

6 65 250 255

4 85 300 285

3 100 350 310

2 115 400 335

1 130 500 380

35



BREAKER SCHEDULE SUlA 1
TYPE D SERVIEE 120/240V
CIRCUIT| DESCRIPTION %iﬁﬂﬁﬁ? C%ﬁaﬁﬁ&ER VOLTAGE hgﬁf}

— MAIN 200 AMP N/ A 240 X
A ILLUMINATION A | 30 AMP 30 AMP 240 X
B ILLUMINATION B | 40 AMP 60 AMP 240 X
C ES 326/CC 325 40 AMP N/A 240 X
D VMS 326 40 AMP N/A 120 X
E STGNAL 50 AMP N/A 120 X
F SPARE 30 AMP N/ A 120 X
G SPARE 20 AMP N/A 120 X
v SPARE 20 AMP N/ A 120 X
i GFCI 20 AMP N/A 120 X
J HEAT STRIP 15 AMP N/ A 120 X
K PHOTOCELL 15 AMP N/ A 120 X
BUSSWORK SHALL BE RATED PEAK X
AT 250 AMP MINIMUM CONTINUOUS X

36




kV A Calculations

CKT A -16.8 Amps x 240 volts = 4,032 w/1000 = 4.032 kVA
CKT B - 23.1 Amps x 240 volts = 5,544 w/1000 = 5.544 kVA

CKT C - 7500 watts / 1000 = 7.500 KVA
CKT D - 3780 watts / 1000 = 3.780 KVA
CKT E - 5008 watts / 1000 = 5.008 kKVA
CKT I - 1800 watts / 1000 = 1.800 kVA
CKT J - 100 watts / 1000 = 0.100 kVA
CKT K- 1.1 watts / 1000 = 0.0011 kVA

37



BREAKER SCHEDULE SUA 1
TYPE D SERVIGE 120/240V
CIRCUIT| DESCRIPTION SEchEn | RERLARIOR | v Taoe iy
- - - MAIN 200 AMP N/A 240 X
A ILLUMINATION A 30 AMP 30 AMP 240 4,032
B ILLUMINATION B 40 AMP 60 AMP 240 5.544
& ES 326/CC 325 40 AMP N/A 240 7.500
D VMS 326 40 AMP N/A 120 3.780
E STGNAL 50 AMP N/ A 120 5.008
F SPARE 30 AMP N/ A 120 0.0
G SPARE 20 AMP N/ A 120 0.0
- SPARE 20 AMP N/ A 120 0.0
I GFCI 20 AMP N/ A 120 1.800
J HEAT STRIP 15 AMP N/ A 120 0.100
K PHOTOCELL 15 AMP N/ A 120 0001
BUSSWORK SHALL BE RATED PEAK X
AT 250 AMP MINIMUM CONTINUOUS X

38




Peak®* / Continuous** load calculations

*Peak load is the sum of all loads (current) that can be drawn at any one time.
**Continuous load is the sum of all loads (current) that run for 3 hours or more
continuously.

(normally you just subtract ALL gfci’s and unused transformer capacity)

Ckt A=
Ckt B=
Ckt C=
Ckt D=
Ckt E=
Ckt I=

Ckt J=

Ckt K=

Peak

4.032
5.544
7.500
3.780
5.008
1.800
0.100
0.001
27.765 KVA

Ckt A=
Ckt B=
Ckt C=
Ckt D=
Ckt E=
Ckt 1=

Ckt J=

Ckt K=

Continuous

4.032
5.544

0.576 = 0.252(ES)+0.324(CC)

1.980
3.208
0.000
0.100
0.001

15.441 kVA

39



BREAKER SCHEDULE SUA 1
TYPE D SERVICE 120/240V
AK

CIRCUIT| DESCRIPTION i C%ﬁ;ﬁ%ﬁfﬁ VOLTAGE | rcvm)

T MAIN 200 AMP N/ A 240 X
A ILLUMINATION A | 30 AMP 30 AMP 240 | 4.032
B ILLUMINATION B | 40 AMP 60 AMP 240 | 5.544
C ES 326/CC 325 | 40 AMP N/ A 240 | 7.500
D VMS 326 40 AMP N/A 120 | 3.780
E STGNAL 50 AMP N/ A 120 | 5.008

= SPARE 30 AMP N/ A 120 0.0

G SPARE 20 AMP N/ A 120 0.0

v SPARE 20 AMP N/ A 120 0.0
I GFCI 20 AMP N/ A 120 | 1.800
J HEAT STRIP 15 AMP N/ A 120 | 0.100
K PHOTOCELL 15 AMP N/ A 120 | 0.001
BUSSWORK SHALL BE RATED PEAK 27.765
AT 250 AMP MINIMUM CONTINUOUS 15.441

40




Load Calculations for Service Agreement only

» All loads are the same, except for the traffic signal
circuit loads.

o Use 15 watts per display for all traffic signal and
pedestrian heads. (But only if you are using all Red,
Amber & Green LED displays and LED walk / don’t
walk displays)

e 300w + 1800w + (12*15w) + (8*15w) = 2400 watts

e 2400 watts / 1000 = 2.4 kVA

41



eContract plan set load calculation

BREAKER SCHEDULE SUA 1
TYPE O SERVMICE 1207240V
BREAKER | CONTACTOR LOAD
CIRCUIT| DESCRIPTION AATING RATING VOLTAGE | vp)
- - MAIN 200 AMP N/A 240 X
A [LLUMINATION A | 30 AMP 30 AMP 240 [4.032
B ILLUMINATION B | 40 AMP 60 AMP 240 | 5.544
C ES 326/CC 325 40 AMP N/ A 240 [ 7.500
D VMS 326 40 AMP N/A 120 [3.780
E SIGNAL 50 AMP N/A 120 | 2.400
F SPARE 30 AMP N/A 120 0.0
G SPARE 20 AMP N/ A 120 0.0
H SPARE 20 AMP N/A 120 0.0
I GFCI 20 AMP N/A 120 | 1.800
J HEAT STRIP 15 AMP N/A 120 | 0.100
K PHOTOCELL 15 AMP N/A 120 | 0.001
BUSSWORK SHALL BE RATED PEAK X
AT 250 AMP MINIMUM CONTINUOUS X

42




Service Agreement
Peak® / Continuous** load calculations

*Peak load is the sum of all loads (current) that can be drawn at any one time.
**Continuous load is the sum of all loads (current) that run for 3 hours or more
continuously.

(normally you just subtract ALL gfci’s and unused transformer capacity)

Peak Continuous
Ckt A= 4,032 Ckt A = 4.032
CktB = 5.544 CktB = 5.544
CktC = 7.500 CktC = 0.576 =0.252(ES)+0.324(CC)
CktD = 3.780 Ckt D = 1.980
Ckt E= 2.400 CktE = 0.600
Cktl= 1.800 Cktl = 0.000
CktJ= 0.100 CktJ = 0.100
Ckt K= 0.001 CktK = 0.001

25 157 kVA 12.833 kVA 43



Service agreement load calculation

BREAKER SCHEDULE SUA 1
TYPE D SERVICE 120/240V

CIRCUIT| DESCRIPTION PRE e | SOULRTOR e Tace g

--- MAIN 200 AMP N/ A 240 X
A ILLUMINATION A | 30 AMP 30 AMP 240 | 4.032
B ILLUMINATION B | 40 AMP 60 AMP 240 | 5.544
C ES 326/CC 325 40 AMP N/A 240 | 7.500
D VMS 326 40 AMP N/A 120 | 3.780
£ STGNAL 50 AMP N/ A 120 | 2.400

= SPARE 30 AMP N/ A Bh 0.0

G SPARE 20 AMP N/A 120 0.0

¥ SPARE 20 AMP N/A 120 0.0
I GFCI 20 AMP N/A 120 | 1.800
J HEAT STRIP 15 AMP N/A 120 | 0.100
K PHOTOCELL 15 AMP N/A 120 | 0.001
BUSSWORK SHALL BE RATED PEAK 25.157
AT 250 AMP MINIMUM CONTINUOUS 12.833
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BREAKER SCHEDULE

005 TR59645

240V - 120/240V TRANSFORMER
CIRCUIT| DESCRIPTION %ﬁﬁﬁﬁﬁf CDNTASTUR | ol TAGE e
e MAIN 40 AMP N/A 240
-~ | SECONDARY MAIN | 60 AMP N/ A 120
C1 CC 325 20 AMP N/ A 120 | 2.124
c2 ES 325 20 AMP N/A 120 | 2.052
c3 GFCI 20 AMP N/ A 120 | 1.800
c4 SPARE 20 AMP N/A 120 0.0
c5 SPARE 20 AMP N/A 120 0.0
Co SPARE 15 AMP N/A 120 0.0
BUSSWORK SHALL BE RATED PEAK X
AT 100 AMP MINIMUM CONTINUOUS X

45




Transformer Breaker Schedule
Peak™® / Continuous** Transformer load calculations

*Peak Transformer load is the maximum load (current) that can be drawn before
Transformer Secondary Main Breaker trips open.
**Continuous load is the sum of all loads (current) connected to Transformer that run
for 3 hours or more continuously.

Peak Continuous
60 Amp Secondary Main Breaker |C1 0.324
120V secondary side of transformer |C2  0.252
Watts = Amps x Volts C3 0.000
60 Amps x 120V = 7,200 Watts 0.576 kVA
7,200 Watts / 1000 = 7.2 kVA
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BREAKER SCHEDULE
240V - 1207240V TRANSFORMER

005 TR59645

CIRCUIT| DESCRIPTION %iﬁﬁﬁﬁf CONTactoR | wol TAGE ol
= MAIN 40 AMP N/A 240
“_— | SECONDARY MAIN | 60 AMP N/ A 120
C1 CC 325 20 AMP N/A 120 | 2.124
C2 ES 325 20 AMP N/ A 120 |2.052
C3 GFCI 20 AMP N/ A 120 | 1.800
c4 SPARE 20 AMP N/A 120 0.0
c5 SPARE 20 AMP N/ A 120 0.0
C6 SPARE 15 AMP N/ A 120 0.0
BUSSWORK SHALL BE RATED PEAK 7.200
AT 100 AMP MINIMUM CONTINUOUS 0.576
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I'he clear catinkus Tor sizing the main bdreaker &
busswork in a separately derived service

Remember that this is the main breaker and branch breaker panel within a 7.5 KVA
/ 240 volt transformer. Therefore, 7.5 KVA is 7,500 watts at 240 volts which equals
31.25 amps. The minimum size of the breaker is 31.25 amps continuous load x
125% equals 39.06 amps load. The minimum sized branch breaker in the main
service cabinet is 40 amps.

Specify the busswork in the transformer cabinet as 100 amps minimum. In this
example, call for a 6 circuit panel board with a separate main breaker.

There is not a WSDOT standard size for a transformer cabinet main breaker. WAC
296-46B-230 Wiring and protection—Services, subsection 042 Service conductor—
size and rating, requires that “if the service conductors have a lesser ampacity than
the overcurrent protection or the equipment rating that they terminate in or on, an
Identification plate showing the ampacity of the conductors must be installed on the
service equipment.” If the feeder conductors are smaller than the rated busswork, the
cabinet must be labeled with the ampacity of the feeder conductors feeding the
busswork and also labeled with the busswork capacity. For WSDOT practices, this
applies only to transformer cabinets (a separately derived service and a sub-panel
from our “main’ service). Downsizing of feeder conductors between the serving
utility and WSDOT’s main service cabinet is not allowed .




Any
Questions?
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