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Executive Summary

This report contains a general analysis of the existing electrical system for the UCSD Cal
(IT)? building. Because of the location of the building, California Energy Code Title 24
was accounted for in my analysis of lighting systems, power densities and energy
consumption. Using the National Electric Code (2002), I determined the lighting,
receptacle, mechanical, and other various electrical loads. From the panelboard, light
fixture, and mechanical schedules, I was able to verify if my summing of Volt-Amps was
correct or not. After summing all my loads, and using the proper demand factors found
in the NEC, I was able to check the size of my three main unit substations and feeder
sizes.

After finding my values, I found that the main power feeds into the substations and
circuit breakers were sized appropriately. In fact, they were sized extremely high in case
of growth, voltage drop, and number of conductors in the conduits. On top of the
analysis, the utility rate structure was given to see how this building will be billed for
energy.
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System Description

Cal (IT)? is serviced by the San Diego Gas & Electric Company. A 12 kV service is
provided from SDG&E. This runs into a 6-way selector switch which services the three
unit substations with a 3000A switchboard that provides power to UCSD Cal (IT)>. Each
substation uses a 2000 KVA step-down transformer from a 12 kV delta primary to a
480Y/277 V secondary system. From there, the voltage is distributed to the various
distribution panels and panel boards accordingly. One 2500A, 3 phase, 4 wire
480Y/277V Plug-in Bus Riser feeds off the first unit substation distributing power to the
upper floors of the tower. More step-down transformers exist to drop the 480Y/277V
primary voltage to the 208Y/120V secondary system for receptacles and some lighting.

Emergency Power

Cal (IT)? uses a 750 kW 3 phase, 4 wire standby emergency diesel powered generator. In
case of a power outage, there are three automatic transfer switches to transfer the power
from the emergency generator to the emergency panel boards. The panel boards include
certain receptacle loads, emergency lighting loads, and emergency mechanical equipment
including the elevator load. The three automatic transfer switches are sized 225A, 400A,
and 1000A respectively, all 4 pole.

Overcurrent Protection Devices

For overcurrent protection, my building contains many circuit breakers and load
interrupter switches to protect and isolate the problem in case of such an incident. Each
unit substation contains a load interrupter switch and fuse rated at 100E. Just beyond
each of those are 3000A forced air circuit breakers for each switchboard. From there,
each line going to a busway, distribution panel, or panel boards are circuit breakers sized
accordingly. Each substation is also connected to the next with a 3000A forced air circuit
breaker. In case of failure of one substation, it can be shut down and isolated to fix the
problem with the others still operating.

Power Factor Correction

There are currently no capacitors in the UCSD Cal (IT)” electrical system. Once the
system is up and running, a study might be done to confirm a correction is not needed.

Equipment Location

Power from the utility company is fed into the building on the eastern end facing the
courtyard. It is fed directly into the electrical room on the bottom floor. The emergency
generator is located on the southern end of the building in an exterior room attached to
the building. The three substations that are powered from the 12kV line are located in the
electrical room on the first floor which is adjacent to the pumping room and clean room
electrical closet. From here, the power is distributed to the distribution panels and the
main 2500A busway riser for the 6 story tower. The other panelboards are located in
server rooms and electrical closets on the various floors.



Design Requirements

Because my building is located in San Diego, CA, I must take into account the
standards used by California Energy Code Title 24 which is slightly stricter than the
current version of the NEC. One issue surrounding Cal (IT)” is the emergency power
being provided. In case of a power outage, a large portion of the power will have to serve
the computer storage server rooms as well as emergency lighting, receptacles, and
elevator loads for evacuation.

Another issue is the control system by which the lighting is turned on and off.
Currently, a Lutron Grafic Eye system is in place with occupancy sensors for smaller
rooms and the large open office areas. With Title 24, the lighting power densities must
be very low compared to the NEC codes as seen in my previous lighting system report.
With this small allowance, energy is saved on the electric bill as seen in the utility rate
structure in the last section of this report.

Another design consideration is spare room for power addition. Because this is a
technological research facility, more room should be left to add more sophisticated
equipment in the future as well as growth for the building itself. Since some conductors
are traveling more than 100ft in some cases, voltage drop would also be a consideration
in the design of the system.



Transformer Summary

As seen below, all the transformers are step-down transformers from a primary voltage of
480/277V to a secondary voltage of 208/120V. The three main transformers in the
substations are not shown in the chart. All three transformers are 2000 KVA 12kV Delta
primary to a 480Y/277V secondary.

Transformers
. . Voltage Voltage I-’l'im»urgur Secondary
Designation | KWVA (primary) | (s nd.) Phase ';_j;e Feeder Feed SUBSTATION
ET-1B 30 | 4so277 | 208120 | 3| rong 2 5 A
ET-24 45 | ason7r | 2omizo |3 | DRY 4 11 A
ET-4A 45 | 4sor7r | 20mizo |3 | ORE 4 i1 A
- — — DRY -
ET-BA 30 | 4sor277 | 20820 | 3 | O 2 B A
N - . DRY ;
ETELEV-PA| 15 | 480277 | 208120 | 3 | 70 1 3 A
ETKAA | 300 | 4sm277 | zomz0 | 3 | DT | 23 31 c
T-16 7s0 | 4sorr | moeno |3 | DRE | m 34 B
T-AC so0 | 4sor7 | zoano | 3 | DRE | 2 33 5
T-1F 30 | 4sonrr | 2osnz0 |3 | DRF 2 8 B
TK-14 25 | 4sorr | menao |3 | DRC | e 29 C
- . DRY
TK-1D 205 | asoi277 | 20820 | 3 | LEE | 18 29 B
TK-1E 75 | 4sorr | 2020 |3 | DO o 18 B
TK-1G 75 | asmzrr | aenz0 |3 | DY 7 17 C
TK-24 225 | 4sorr | moanzo |3 | DRE | s 29 A
TK-34 225 | 4sonrr | zoenzo |3 | DD | e 29 A
TK-44 225 | 4sorr | zoano |3 | DRE | e 29 A
TK-54 150 | aswrr | z0anmz0 | 3 | DO | s 25 A
TK-5B 225 | 4sonrr | zoenzo |3 | DD | e 29 A
TK-54 50 | asorr | 2omno |3 | DRE | s 25 A
TK-6B 225 | aswrr | z0anz0 | 3 | DRY| O ag 29 A
- — - DRY
TkBA | 1125 | aso7r | 2oei20 | 3| SR | 13 22 c
- - . DRY
TK-BE 150 | 4soi277 | 208120 | 3 | DTC | 18 24 c
T-PA a5 | 4sozr7 | 20em20 | 3 | ORE 4 1 A




Feeders

The following chart shows all the feeders that exist in the building. These will help
distinguish the correct feeder sizing in my analysis.

Feeder Sizes

Feeder Number Wire Conduit Ground
1 4#12 12" 1#12
2 4 #5 1 1#10
3 F #6 11/4" 1#10
4 4 #4 11/4" 1#8
5 b#d 11/4" 1#8
G B #2 112" 1#8
7 4 # 112" 1#8
i B #1 2" 1#8
9 6 #1 2" 1#8
10 4 # 112" 1#6
11 B#1/0 2" 1#6
12 7#1/0 2172 2#6
13 4 #2110 2" 1#6
14 5 #3/M0 2102 1#6
15 4 #4/0 2102 1#4
16 5 #4/0 2102 1#4
17 6 #4/0 3 1#4
18 T #4/0 3 2 #4
149 4 #500MCM 3 1#2
20 5 #3M (2)2 12" 1#2
21 B #3/0 (2)2 12" 1#2
22 T #3/0 (2)3" 2#2
23 4 #4/0 (2)2 12" 1#2
24 6 #250MCM (2)3" 1#1
25 7 #250MCM (2)3 12 2#1
26 5 #350MCM (2) 312 1#1
27 4 #500MCM (2)3 12" 1#10
28 5 #300MCM (3)3" 1#10
29 7 #300MCM (3)3 12" 2#1/0
a0 5 #400MCM (33127 1#2/0
31 7 #400MCM (3)4" 2#210
32 4 #350MCM (4) 3" 1#3/0
33 5 #400MCM (5) 312 1#4/0
34 5 #R00MCHM (7)4" 1 #350MCM
35 5 #500MCM (8)4" 1 #400MCM




Typical Lighting Systems

In Cal (IT)%, most of the lighting is using 277V T8 fluorescents or 32W triple tube
compact fluorescents. The ballasts used are mostly not dimmable and have a ballast
factor of 0.88. Incandescent and halogen lamps are on the 120V system but are very few
in quantity. The ballasts were taken from Advance Transformers since the actual ballasts
used were not known.

.
Primary Lamps
Primary Lamps
La
Lamp Type W o Qty/Ballast Volts Ballast Ballast Factor | Power Factor | Input Watts | Current (Amps)
M
100W PARSS Tungsten 100 NiA 120V Electronic N/A N/A 100 043
Halogen
13W T4 quad CFL 13 1 120V Electronic 0.93 0.42 8 0.35
150W ED-17 MH 150 1 277V Electronic 100 >090 73 075
200W A-lamp incandescent | 200 NIA 120V Electronic NIA NIA 200 061
24W T5 BIAX CFL 24 2 277V Electronic 100 0.99 54 020
25W T8 Linear FL 25 2 2777V Electronic 0.88 099 49 [RE
26W T4 quad CFL 2% 2 2777V Electronic 1.00 0.99 56 021
300W PARS6 Incandescent | 300 NiA 120V Electronic N/A N/A 300 0.40
32W T4 Triple Tube CFL 32 1 207V Electronic 0.98 0.98 36 0.31
32W T8 Linear FL 32 2 2777V Electronic 0.88 0.99 59 021
39W PAR3D Compact Metal 39 1 277V Electronic 1.00 >090 54 024
Halide
40W T4 BIAX CFL 40 1 277V Electronic 0.95 0.95 45 0.20
40W T5 BIAX CFL 40 1 277V Electronic 0.95 0.95 45 0.20
42 T4 Triple Tube CFL 12 1 277V Electronic 0.98 0.98 46 0.38
N 1
SOWAR1TT Tungsten 50 NiA 120V Electronic N/A N/A 50 042
Halogen
50W ED17 Compact Metal 50 1 277V Electronic 1.00 - 0.90 62 025
Halide
50W MR16 Tungsten Halogen 50 NA 120v Electronic N/A MN/A 50 042
—
S0W/ PARSO Tungsten 50 NiA 120V Electronic N/A N/A 50 0.41
Halogen
GOW MB19 Incandescent 50 NiA 120V Electronic A NIA 60 0.60
60W PAR38 Tungsten ‘ _ ‘ ) ,
Halogen 50 NIA 120V Electronic NIA N/A 60 051
Tow PARSf‘aﬁz’:paCt Metal 70 1 277V Electronic 1.00 >0.90 a0 0.28
90W T-21 LPS 50 1 277V Electronic 1.00 NIA 1250 0.50




Mechanical Equipment

Below are charts listing the mechanical equipment present in the Cal (IT)2 building. All
list the KVA and the total power consumed by the mechanical load is found on the
bottom of the chart.

Mechanical Equipment
Equipment Type Voltage Phase Power KVA
CAaC 1-1 Comp. AC fan 4800 3 SHF 373
AC T Evaporator Fan 4800 3 1/13HP 0.25
AC T-1 Condenzer Fan 4800 3 1/5HP 0.15
AC T-2 Evaporator Fan 4800 3 1/3HP 0.25
AC T-2 Condenser Fan 480V 3 1/5HP 0.15
A : i it 5 "
AHU 1-1 Air Handling Unit Supply 480V 3 SOHP 2474
Fan Motor
A i i o T
AHU 2-1 Air Handling Unit Supply 480V 3 30HP 2237
Fan Maotor
moAm Clean Room Air Handling ey - -
AHU 210 Unit Supply Fan Motor 4800 3 10HP 748
- Clean Room Air Handling PPy - "
AHU 2-11 Unit Supply Fan Motor 4800 3 10HF 746
n am Clean Room Air Handling aan - "
AHLU 212 Unit Supply Fan Mator 4800 3 10HP 748
- Clean Room Air Handling P - S
AHU 2-13 Unit Supply Fan Mator 4800 3 40HP 2983
s Clean Room Air Handling aan a S
AHLU 214 Unit Supply Fan Motor 4800 3 40HP 2083
- Air Handling Unit Supply aan - S
AHL 2-2 Fan Mator 4800 3 30HP RaY
Py —— — —
AHU 2-3 Air Handling Unit Supply 480V 3 15HP 1119
Fan Maotor
oo Clean Room Air Handling aan - "
AHU 24 Unit Supply Fan Mator 480 - 10HP 745
- Clean Room Air Handling AR - -
AHL 2.5 Unit Supply Fan Motor 4800 3 10HF 746
- Clean Room Air Handling . - -
= A
AHL 2-8 Unit Supply Fan Mator Bov 3 10HP 748
" Clean Room Air Handling PPy - "
AHL 2.7 Unit Supply Fan Motor 4800 3 10HF 746
" Clezan Room Air Handling Py - "
AHL 2.8 Unit Supply Fan Motor 4800 3 10HP 748
S Clean Room Air Handling an - "
AHL 2-5 Unit Supply Fan Mator 4800 3 10HP 746
AHL 7-1 Air Handling Unit Motor 4800 3 160HF 118.31
AHL T-2 Air Handling Unit Motor 4800 3 160HP 118.31
Ca1.2 Compressor 4800 3 2 @ 15HF 2237
CAC 1-2 Comp. AC fan 4800 3 SHP 373
CAaC1-2 Comp. AC fan 4800 3 SHF 373
CH-1 Ajr Cooled Chiller 4800 3 1HP 0.75




Mechanical Equipment

Equipment Type Voltage Phase Power KVA
CHWP-1 Chilled Water Pump 4800 3 30HP X237
CHWR-2 Chilled Water Pump 480V 3 30HP 2237
CHWP-3 Chilled Water Pump 4800 3 15HP 11.19
CHWP-4 Chilled Water Pump 4800 3 15HP 11.19
CHWPR-5 Chilled Water Pump 4800 3 SHP 373
CHWP-& Chilled Water Pump 4800 3 SHP 373
CP 1ab Circulating Pump 120 1 2@ 13IHP 2.5
CP 2ab Circulating Pump 120V 1 2@ 13IHP 2.2

CP34 Circulating Pump 480 3 2@ 1.5HP 224
CP5SE Circulating Pump 480V 3 2@ 1.5HP 224
C5-1 Company Switch 0eY 3 36.02 kW 36.02
Cs-2 Company Switch \ 3 36.02 kW 36.02
DR -1 Compressed Air Dryer 208V 1 0.74 kW 0.74
EF 1-1 Fan 1200 1 0.325 kW 0.325
EF1-2 Fan 480V 3 ZHF 1.49
EF1-2 Fan 1200 1 405 W 0.405
EF 7-1 Fan 4800 3 AHP 224
EF 7-2 Fan 4800 3 JHP 224
EF7-2 Fan 480V 3 30HP 2237
EF 74 Fan 4800 3 30HP X237
EF7-5 Fan 4800 3 3HF 2.24
EF 76 Fan 1200 1 1/EOHP 0.75
Elev 1 Elevator Motor 480V 3 40HP 2583
Elev 2 Elevator Maotor 480V 3 40HP 29 B3
Elev 3 Elevator Maotor 480 3 40HP 2583
Elev 4 Elevator Maotor 480V 3 20HP 14£.91
Esp 1 Elevator Sump Pump 1200 1 0.5HP 0.37
Esp 2 Elevator Sump Pump 120V 1 0.5HP 0.37
FCo1-1 Fan Coil (Coaling) 480V 3 3HF 2.24
FC 1-2 Fan Coil {Cooling) 480V 3 2HP 1.49
HWP-1 Hot Water Pumg 4800 3 10HP 745
HWP-2 Hot Water Pumg 4800 3 10HF 746
LNVP - 1 Liguid Nitregen Vacuum 120V ! 0.720 kW 0.72
Pump

RF 1-1 Fan 4800 3 30HP X237
SF 141 Fan 4800 3 SHF 373
SF1-2 Fan 4800 3 1HF 0.75
VAC 1.2 Vacuum Pump 480 3 2 E 10HP 1£.91

Total

Connected 874.74
KVA
Total
Demand ™ 5757085
KVA

Note: A demand factor of 0.5 was applied to the largest motor.




Lighting Loads

The lighting loads were calculated using the space-by-space method of areas and
occupancy types. All the unit load values were taken from the NEC 2002 table 220.3(A).

Lighting Loads

__
Ococupancy Area (5F) Unit Load (VAISF) Total Load KVA
Cffice 113222 350 3962
Lakoratory 25470 3.00 8841
Corridor 33155 0.50 16.58
Restrooms 4359 1.00 4.40
Storage {including Electrical 200 c .
Room and Server Rooms) 11428 0.2 286
Gallery 800 calculated 213
Multi-purpoze 1745 calculated 216
Theater 3098 calculated 7.50
Lounge 825 1.50 1.24
Fitchen Areas B59 2.00 1.72
Total
Connected 523.26
KVA
Based on observation,
substation A contains &5/7 the Us-1a 37376
lighting load and substations B US-4AB 74.75
and C both conatin about 177 o uUsAc 74.75
the total load.

Note: No demand factors were applied for the lighting loads.



Substation Loads

For Cal (IT)?, I studied the size of the three unit substations to make sure they were sized
properly as well as the feeder sizes and transformer ratings. I separated the loads into
each substation accordingly and summed the KVA with demand factors to reach my
estimate. I then compared the size given and made comments.

Unit Substation US-1A4

Receptacle Load
Unit Substation 1A Receptacle Load
O T NS B R I R

Board Receptacles |Receptacles KVA| Receptacles VA
ELP-ELEV-PA 2 0.36 0 0 0.36
ELP-2A & 1.08 0 0 1.08
ELP-4A & 1.08 0 0 1.08
ELP-BA g 1.62 0 0 1.62
ELP-1E 12 2.16 4 1.12 3.28
LP-24 166 29.88 7 7 36.88
LP-2B 107 19.26 2 2 21.26
LP-2C 79 14.22 & & 2022
LP-34 213 38.34 0 0 33.34
LP-3B 144 25.92 0 0 2592
LP-3C 78 14.04 7 7 21.04
LP-44 177 31.35 7 7 33.86
LP-4B 118 2038 2 2 22.88
LP-4C 64 11.52 7 7 18.52
LP-54 55 9.9 7 7 16.9
LP-5B 114 2052 2 2 2252
LP-5C 67 12.06 3 438 16.86
LP-BA 52 16.56 13 13 29.56
LP-6B 114 2052 2 2 2252
LP-6C 57 10.26 1 1 11.26
LP-PA g 1.62 0 0 1.62
LP-PB 0 0 22 13.2 13.2

Total

Connected E

KVA

Total

KVA

Note: A demand factor of 1.0 was applied for the first 10 KVA and 0.5 for the remaining
KVA.



Mechanical Load

Unit Substation 1A Mechanical Load

Note: No demand factor was applied for the mechanical load.

Di‘;’_‘:‘:“" :::';::: KVA Total KVA
DPH-1C CA-1.2 2237
CP-34 2.24
CP-56 224
VAC 1,2 14.91
CHWP - 1 2237
CHWP - 2 2237
CHWP - 3 11.19
CHWP - 4 11.19
CHWP -5 373
CHWP - & 3.73
HWP - 1 7.46
HWP - 2 7.46
EF 1-2 1.49
SF 1-1 3.73
FC 1-1 2.24
FC 1.2 1.49 140.21
EDPH-ELEV-PA ELEV 1 29.83
ELEV 2 29.83
ELEV 3 29.33 89.49
LPH-24 SF 12 0.75 0.75
LP-Ba EF 7-6 0.75 0.75
ELP-1E EF 1-3 0.405 0.405
Total KVA 231.605




Equipment Loads

The equipment loads are separated into three different sections. The lab equipment loads
contain the equipment used for research, special machine loads, and specialized hardware
for technological advancement. The kitchen equipment contains the refrigerators,
microwaves, and various other kitchen appliances used on all the floors for a kitchenette
area. The miscellaneous load section is for the various equipment, such as fire alarms
and security systems, that are not included in the above loads.

1A Lab Equipment Loads

LP-L5A 3874 107.6
LP-L5B 36 64 101.7
LP-L5C 3144 873
LP-L5D 20.88 58

LP-L5SE 3244 901
LP-LSF 2078 576
LP-LEA 219 G608
LP-LEB 3712 1031
LP-LEC 1818 505
LP-LsD 372 1031
LP-LEE 2852 82

LP-LEF 30.78 855
LP-LEG 372 1031

1A Misc. Equipment (incl. Fire Alarm)

ELP-ELEV-PA 222
ELP-BA 0.4
ELP-24 7.5
ELP-44 7.8
ELP-1E 16.48

LP-GC 15.8




1A Office Equipment

Panelboard Description C“"'“;f: S Total KVA

LF-24 printer 1.68
fax 054

copier 1.82 4.54

LP-ZB printer 1.68 1.68
LP-2C copier 1.62

projection scresn 1 262
LP-2A printer 1.68
fax 054

copier 1.9 452

LP-3B printer 1.68 1.68

LP-3C copier 1.68 1.68
LP-44 printer 1.68
fax 0.34
copier 1.92

projection scresn 1 5.54

LF-4B printer 1.68 1.68

LP-4C copier 1.68 1.68
LP-54 copier 1.92
printer 1.68

projection screen 1 46

LP-5B printer 1.68 1.68

LP-5C projection scresn 1 1

LP-E4 printer 1.68
fax 0.94
copier 1.92

projection scrasn 1 5.54

LP-EB printer 1.68 1.68

LP-5C cogier 1.68 1.68

Total 41.8




1A Kitchen Equipment
Panelboard Description c“""“’:?: Load | 4 ol kva
LP-2A Vending machines 2.54 3.54
LF-2B Refrigerator 1.8
Coffee 1.8
Garbage Disposa 0.885
Microwave 1.56 6.025
LF-3B Vending Machines 2.54
Refrigerator 1.8
Microwave 1.56
Coffee 1.8
Garbage Disposa 068 96
LP-4B Vending Machines 3.54
Refrigerator 1.8
Microwave 1.56
Coffze 1.5
Garbage Disposa 0.835 9.835
LF-SA Refrigerator 1.8
Coffze 1.5
Garbage Disposa 0.95
Microwave 1.56 612
LP-5B Vending machines 3.84
Refrigerator 1.8
Garbage Disposa 0.3
Coffee 1.74
Microwave 1.56 g9.74
LF-6B Vending machines 2.54
Refrigerator 1.8
Garbage Disposa 0.9
Coffee 1.8
Microwave 1.56 995
Total Demand KVA 35.828

Note: A demand factor of 0.65 was applied to all kitchen loads. NEC 2002 table 220.20.



Total Load for US-1A4

2494KVA > 1312 KVA so, US-1A is sized appropriately.

US-1A Total Load
Lighting 37376
Receptacles 1979
Mechanical 216.7
Lab Eguipment 35264

Office Equipment 418
Kitchen Equipment 35.828

Misc, Equipment 235

1312.128

The given switchboard is sized as noted:
(3000A) * (0.480 kW) * sqrt(3) = 2494 KVA



Unit Substation US-1B

Receptacle Load
Unit Substation 1B Receptacle Load

DSL-L1A 5 0.8 0 0 0.8
DSL-L1B ol 5.22 0 0 522

LP-1B 2 0.36 0 0 0.36

LP-1G 71 12.78 7 6.1 18.88

LP-1H 20 36 0 0 36

Total

Connected 28.96
19.48

Note: A demand factor of 1.0 was applied for the first 10 KVA and 0.5 for the remaining

KVA.
Mechanical Load
‘ Unit Substation 1B Mechanical Load \
LP-1B DR-1 0.74
CP-1 0.5
CP-2 0.5 1.74
Note: No demand factor was applied for the mechanical load.
Equipment Loads

The equipment loads are separated into three different sections. The lab equipment loads
contain the equipment used for research, special machine loads, and specialized hardware
for technological advancement. The kitchen equipment contains the refrigerators,
microwaves, and various other kitchen appliances used on all the floors for a kitchenette
area. The miscellaneous load section is for the various equipment, such as fire alarms
and security systems, that are not included in the above loads.



1B Lab Equipment Loads

LPE-L1A 50.08 1358
LP-L1B 4972 138
LP-L1C 85292 181.3
LP-L1D B354 176.4
LP-L1E 5504 152.8
LP-L1F 339 o4 1
LP-L13 5504 152.8
LP-L1H 1638 522
LP-L1J{1} 856 2376
LP-L10{2) 23492 BG4
LP-L1K{1) 122.2 3393
LP-L1K{2) 21.52 Sa7
LP-L1L{1) 21 200.2
LP-L1L{2) 23892 B6.4
LP-L1M 3082 110.5
LP-L1H ar.n4d 102.8
LP-L1F 105.3 2923
LP-L1 4664 1295
LP-L1R Q.66 26.8
LP-L1S 741 2057
LP-L1T 91.56 2542
LP-L1U 97.16 259.7
LP-L1V BE.82 241
LP-L1W B36 176.6
LP-L1X 11.94 331
_ 1424.312
1B Misc. Equipment
LPH-1C 12.315
LP-1B 6.6
LP-1G 0.525

19.443




1B Office Equipment

LP-1G copiers 3.8

printer 1.68 548
5.48

1B Kitchen Equipment

LP-1G /T Refrigerator 152
Microwave 3
Garbage Digpozal 192
Coffee 348 9482

[ T

Note: A demand factor of 0.65 was applied to all kitchen loads. NEC 2002 table 220.20.

Total Load for US-1B
US-1B Total Load

Lighting T4T5

Receptacles 1943

Mechanical 1.37
Lak Equipment 1424 3

Office Equipment 545

Kitchen Equipment 5.45
Mizc. Equipment 15,443

The given switchboard is sized as noted:
(3000A) * (0.480 kW) * sqrt(3) = 2494 KVA
2494KVA > 1551 KVA so, US-1B is sized appropriately.



Unit Substation US-1

Receptacle Load
Unit Substation 1C Receptacle Load
DPLM1A 789 14202 TE TE.28 218.3
ODFLM1E 132 2376 1] 0 2376
LP-M24 28 5.04 25 255 3054
LP-M2B 44 7.92 19 21 2892
LP-RA2C 140 25.2 5 8 332
LP-M2D 43 774 25 16 23.74
LP-M2E 45 8.82 ] 0 g.a82
Total
Connected 367.28
188.64

Note: A demand factor of 1.0 was applied for the first 10 KVA and 0.5 for the remaining

KVA.

Mechanical Load

Unit Substation 1C Mechanical Load

CPH-PA AHU 71 119.31
AHU7-2 119.31
EF 7-3 224 240.86
OPH-1A Elev 4 14.91 14.51
OPL-BA C5-1 36.02
C5-2 36.02 72.04
CPH-BA AHU 1-1 4474
RF 1-1 2237 G7.11
EDFH-1B CH 11 0.75
CAC 1-1 373
CAC1-2 373
CAC1-3 373 11.94




EDPH-24 AHU 2-1 22.37
AHU 2.2 22.37
AHU 2.3 11.13
AHU 2-4 7.46
AHU 2.5 7.48
AHU 2.6 746
AHU 2.7 746
AHU 2.8 7.48
AHU 2.9 746
AHU 2-10 746
AHU 2-11 7.48
AHU 2-12 746
AHU 2-13 20,83
AHU 2-14 2083 182.73
EDPH-PA EF 7-1 2.24
EF 7-2 2.24
EF 7-3 22.37
EF 7-4 22.37
AC 7-1 0.15
ACT-2 0.25 4962
Total KVA 639.21

Note: No demand factor was applied for the mechanical load.

Equipment Loads

The equipment loads are separated into two different sections. The lab equipment loads
contain the equipment used for research, special machine loads, and specialized hardware
for technological advancement. The Theater load section contains the loads associated
specifically for



1C Lab Equipment Loads

ELP-14 468 129.9
ELP-1B(1}) 100.8 278.5
ELP-1B(2) 21.8 a0

ELP-1C 1.9 2552

ELF-1D B5.3 181.3

1C Theater Equipment
LP-M1E{1} Theater Projector . .
LP-M2B Theater Drapery 24 24
348
Total Load for US-1C
US-1C Total Load
Lighting 7475
Receptacles 188.64
Mechanical 579.55
Lab Equipment 326.41
Theater Equipment 48

The given switchboard is sized as noted:
(3000A) * (0.480 kW) * sqrt(3) = 2494 KVA
2494KVA > 1204.15 KVA so, US-1C is sized appropriately.



Feeder and Circuit Breaker Sizing

(1312.128 KVA) / (12kV) =109.34 A
(109.34 A)*1.25*1.25=170.85 A
e Multiplying by 1.25 twice allows for future growth and if there exists a voltage
drop.
e Based on my calculation, the feeder size is: (4) #1 & (1) #6 ground.
e The designed feeder ((4) #500MCM & (1) #4/0 ground) was sized extremely high
possibly for future growth because of the nature of the building’s use.

(1312.128 KVA) / (0.48kV * sqrt(3)) = 1578 A = 2000 A Ckt. Bkr.
The Circuit Breaker designed was much higher once again. A 3000A circuit
breaker exists there now.

(1551.273 KVA) / (12 kV) =129.2728A
(129.2728 A)*1.25*%1.25 =202 A
e Multiplying by 1.25 twice allows for future growth and if there exists a voltage
drop.
e Based on my calculation, the feeder size is: (4) #1/0 & (1) #4 ground.
e The designed feeder ((4) #500MCM & (1) #4/0 ground) was sized extremely high
possibly for future growth because of the nature of the building’s use.

(1551.273 KVA) / (0.48kV * sqrt(3)) = 1865.9 A - 2000 A Ckt. Bkr.
The Circuit Breaker designed was much higher once again. A 3000A circuit
breaker exists there now.

(1204.15 KVA) / (12 kV)=100.35 A
(100.35 A)*1.25*%1.25=156.79 A
e Multiplying by 1.25 twice allows for future growth and if there exists a voltage
drop.
e Based on my calculation, the feeder size is: (4) #2 & (1) #6 ground.
e The designed feeder ((4) #500MCM & (1) #4/0 ground) was sized extremely high
possibly for future growth because of the nature of the building’s use.

(1204.15 KVA) / (0.48kV * sqrt(3)) = 1448.4 A - 2000 A Ckt. Bkr.
The Circuit Breaker designed was much higher once again. A 3000A circuit
breaker exists there now.



Utility Rate Structure

Below is a San Diego Gas & Electric rate structure for the San Deigo area. Since the
building is not yet functioning, a utility bill is not
given.

SCHEDULE AL-TOU Sheet 1
GENERAL SERVICE - TIME METERED

APPLICABILITY

Applicable to all metered non-residential customers whose monthly maximum demand equals, exceeds, or
Is expected to equal or exceed 20 kW. This schedule is optionally available to three-phase residential
service, residential commeon use areas, and to metered non-residential customers whose Monthly Maximum
Demand is less than 20 kW. Any customer whose Maximum Monthly Demand has fallen below 20 kW for
three consscutive months may, at their option, elect to continue sarvice under this schedule or be served
under any other applicable schedule. This schedule is the utility's standard tariff for commercial and
industrial customers with a Monthly Maximum Demand equaling or exceeding 20 kW.

Non-profit group living facilities taking service under this schedule may be eligible for a 20% California
Alternate Rates for Energy (CARE) discount on their bill, if such facilities qualify to receive service under the
terms and conditions of Schedule E-LIL

Agricultural Employee Heousing Facilities, as defined in Schedule E-LI, may qualify for a 20% CARE
discount on the bill if all eligibility critenia set forth in Form 142-4032 i1s met.

TERRITORY

Within the entire territory served by the Utility.

RATES
[ Description Transm Distr PPP ND FTA CTC RS UDC Total
Easic Service Fees
(Bfmonth)
0-500 KW
Secondary 48.52 48.52
Primary 48.52 48.52
Secondary Substa. 1385842 13858.43
Primary Substation 13856.43 13858.43
Transmigsion 51.36 61.36
= 500 kW
Secondary 184.06 194,06
Primary 184 .06 194.06
Secondary Substa. 13858 .43 13858.43
Primary Substation 13858.43 13858.43
Transmizsion 245 45 245.49
=12 MW
Secondary Substa. 2182090 21820.90
Primary Substation 21820.90 21820.90
Trans, Multiple Bus 3,000.00 3,000,00
Distance Adjust. Fee
Secondary - OH 1.23 1.23
Secondary - UG 317 37
Primary - OH 122 1.22
Primary - UG 313 343

! For residential and small commercial customers as defined in Rule 1 — Defintions, and as described in Public Utilities Code Section
331(h), FTA rates will be adjustad in accordance with the rates set forth in Schedule FTA.

(Continued)




SCHEDULE AL-TOU
GENERAL SERVICE - TIME METERED

RATES (Continued)

Description Transm  Distr  PPP ND FTA'  CTC RS e
otal
Energy Charges (S/kVWWhi
On-Peak - Summer
Secondary {0.00155) 0.00576 0.00048 R 0.00578  0.00378 |0.01423
Brimary {0.00155) 0.00576 000046 R 000563 000378 (0.01408
Secondary Substation {0.00155) 0.00576 O.00D46 R 0.00578 0.00378 |[0.01423
Brimary Substation {0.00155) 0.00576 000046 R 000544 000378 |0.01389
Transmission (0.00155) 0.00576 O.00046 R 0.00540 0.00378 |0.01385
Semi-Peak — Summer
Secondary {0.00155) 0.00576 0.00046 R 000337 000373 |0.01182
Erimary (D.00155) 0.00576 000048 R 0.00230 000273 | 0.01175
Secondary Substation {0.00155) 0.00576 000046 R 000337 000273 |0.01182
Brimary Substation {0.00155) 0.0057& 000046 R 000321 000378 |0.01166
Transmission {0.00155) 0.00576 000046 R 000318 000273 [0.01163
Off-Peak — Summer
Secondary {0.00155) 0.00576 O.00D46 R 0.00265  0.00378 |0.01110
Brimary {0.00155) 0.00576 000046 R 000261 000378 |0.01108
Secondary Substation {0.00155) 0.00576 O.00D46 R 0.00265 0.00378 |0.01110
Brimary Substation {0.00155) 0.00576 000046 R 000257 000378 |0.01402
Transmission (0.00155) 0.00576 O.00046 R 000255 000273 |0.01100
On-Peak — Winter
Secondary {0.00155) 0.00576 0.00046 R 0.00483 000373 [0.01328
Brimary {0.00155) 0.0057& 000046 R 000471 000378 |0.01316
Secondary Substation {0.00155) 0.00576 000046 R 0.00483 000273 |0.01328
Brimary Substation {0.00155) 0.0057& 000046 R 000455  0.00378 |0.01300
Transmission {0.00155) 0.00576 O.00D46 R 0.00453  0.00378 [0.01298
Semi-Peak — Winter
Secondary {0.00155) 0.00576 O.00D46 R 000332 000273 [0.01184
Brimary {0.00155) 0.00576 000046 R 000331 000378 [0.04478
Secondary Substation {0.00155) 0.00576 O.00D46 R 000332 000273 [0.01184
Primary Substation {0.00155) 0.00576 000046 R 0.00322 000378 |0.01167
Transmission (0.00155) 0.00576 O.00046 R 000320 000373 |0.01185
Off-Peak - Winter
Secondary {0.00155) 0.00576 0.00046 R 0.00268 000378 |0.01113
Brimary {0.00155) 0.0057& 000046 R 000264 000378 |0.01109
Secondary Substation {0.00155) 0.00576 O.00D46 R 0.00268 0.00378 |0.01113
Brimary Substation {0.00155) 0.0057& 000046 R 000253 000378 |0.01104
Transmission {0.00155) 0.00576 O.00D46 R 0.00257 0.00378 |0.01402

Motes: Transmission Energy charges include the Transmission Revenue Balancing Account Adjustment (TRBAL) of (3.00168) per K¥Wh and
the Transmission Access Charge Balancing Account Adjustment (TACBAR) of 5.00008 per kWh. PPP rate is composed of: Low Income
PPP rate (LI-PPP) 3.00162%Wh, Mondow Income FPP rate (Man-LI-PPP) 3.002356/KWh (pursuant to PU Code Section 399.8, the Mon-LI-

PFF rate may not exceed January 1, 2000 levels), and Procurement Energy Efficiency Surcharge Rate of $.00158/KWh.

! For residenfial and small commercial customers as defined in Rule 1 — Definitions, and as described in Public Utilities Code Section

331(h), FTA rates will be adjusted in accordance with the rates 22t forth in Schedule FTA.

(Continued)
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SCHEDULE AL-TOU Sheet 2
GEMERAL SERVICE - TIME METERED

RATES (Continued)

Description Transm Distr PPP ND FTa' CTC RS _lr.IO[:E
Demand Charges (SR
MNen-Caincident
Secondary 279 606 1 0.34 233 12,02 1
Frimary 269 645 1 0.3 225 11.71 1
Secondary Substation 275 0.34 233 5.46
Frimary Substation 2.69 0.03 225 4497
Tranzmission 266 0.03 223 492
Maximum On-Peak
Summer
Secondary 429 1 1.50 579 1
Primary 415 1 1.45 5Bl I
Secondary Substation 1.50 1.50
Primary Substation 1.07 1.07
Transmissgion 1.08 1.08
Winter
Secondary 365 1 0.35 400 I
Primary 364 1 0.34 398 1
Secondary Substation 0.35 0.35
Primary Substation 0.22 0.22
Transmission 0.22 0.22
Power Factor ($/kvar)
Secondary 0.25 0.25
Primary 0.25 0.25
Secondary Substation 0.25 0.25
Primary Substation 0.25 0.25
Transmission

For residential and small commercial customers as defined in Rule 1 — Definitions, and as described in Public Utilities Code Section
321(h), FTA rates will be adjusted in accordance with the rates set forth in Schedule FTA.

{Continued)




SCHEDULE AL-TOU Sheet 4
GENERAL SERVICE - TIME METERED

RATES (Continued)

Rate Components
The Utility Distribution Company Total Rates (UDC Tetal) shown above are comprised of the following

components (if applicable): (1) Transmission (Trans) Charges, (2) Distribution (Distr) Charges, (3) Public
Purpose Program (PPP) Charges, (4) Nuclear Decommissioning (ND) Charge, (5) Trust Transfer Amount
(TTA), sometimes referred to as Fixed Transition Amount (FTA), (6) Ongoing Competition Transition Charges
(CTC), and (7) Reliability Services (RS5).

Utility Distribution Company (UDC) Total Rate shown above excludes any applicable commodity charges
associated with Schedule EECC (Electric Energy Commeodity Cost) and Schedule DWR-BC {Department of
Water Resources Bond Charge).

Time Periods
All time periods listed are applicable to local time. The definition of time will be based upon the date service is
rendered.

Summer May 1 - Sept 30 Winter All Other
On-Peak 11 am.- 6 pm. Weekdays 5p.m.- 8 p.m. Weekdays
Semi-Peak 6 am.- 11 am. Weekdays 6am. - 5pm Weekdays
G p.m. - 10 p.m. Weekdays 8 p.m. - 10 p.m. Weekdays
Off-Peak 10 p.m. - 6 am. Weekdays 10 p.m. - & a.m. Weekdays
Plus Weekends & Holidays Plus Weekends & Holidays

Mon-Standard Seasonal Changeover

Customers may select on an optional basis to start the summer billing period on the first Monday of May and
to start the winter billing period on the first Monday of October. Customers electing this option will ke charged
an additional $100 per year for metering equipment and programming.

Franchise Fee Differential

A Franchise Fee Differential of 5.78% will be applied to the monthly billings calculated under this schedule for
all customers within the corporate limits of the City of S3an Diego. Such Franchise Fee Differential shall be sa
indicated and added as a separate item to bills rendered to such customers.

Large Customer CTC Adjustment
Large Customers, as defined in Rule 1 - Definitions, shall have a Transition Cost Balancing Account (TCBA)

bill credit calculated each menth that is equal to the CTC rates above, multiplied by the biling determinates as
delivered by the Utility to the customer, multiplied by 1.38. This CTC adjustment is effective for a 12-month
period, beginning January 1, 2005, Customers that would be billed a CTC far the output of their generator(s)
will, for all billing periods commencing after the effective date of this provision, not be billed a CTC for that
output. The Uility shall record this amount against the balance in the TCBA.

(Continued)




SCHEDULE AL-TOU Sheet 5
GEMERAL SERVICE - TIME METERED

RATES (Continued)

Large Customer Commodity Credit
Large Customers, as defined in Rule 1 — Definitions, who are receiving bundled service will receive a

commodity credit for a 24-month period beginning January 1, 2004. Large Customers will receive a monthly
credit in the amount of $0.01213/kWh. This credit represents the return of an overcollection in the large
customer subaccount of the Energy Resource Recovery Account (ERRA).

SPECIAL CONDITIONS

1.
2.

Definitions: The Definitions of terms used in this schedule are found either herein or in Rule 1.

Voltage: Service under this schedule normally will be supplied at a standard available Voltage in
accordance with Rule 2.

Voltage Regulators: Voltage Regulators, if required by the customer, shall be fumished, installed,
owned, and maintained by the customer.

Reconnection Chargs: In the event that a customer terminates service under this schedule and re-
initiates service under this or any other schedule at the same location within 12 months, there will be
a Reconnection Charge equal to the greater of the Minimum Charge or the Basic Service Fee which
would have been billed had the customer nof terminated service.

MNon-Coincident Demand Charge: The Meon-Coincident Demand Charge shall be based on the
higher of the Maximum Manthly Demand or 50% of the Maximum Annual Demand.

On-Peak Period Demand Charge: The On-Peak Period Demand Charge shall be based on the
Maximum On-Peak Period Demand.

Power Factor: The Power Factor rate shall apply to those customers that have a Power Factar Test
Failure and will be based on the Maximum Kilovar billing demand. Those customers that have a
Power Factor Test Failure will be required to pay for the Power Factor Metering that the utility will
install.

Parallel Generation Limitation. This schedule is not applicable to standby, auxiliary service or
service operated in parallel with a customer's generating plant, except as specified in Rule 1 under
the definition of Parallel Generation Limitation.

Seasonal Changeover Switching Limitation. Customers who elect the nonstandard Seasonal
Changeover option of this schedule will be prohibited from switching service to the regular seasonal
changeover for a 12-month period.

Limitation on Non-Standard Seasonal Changeover Availability. At the utility's sole option, the
opticnal non-standard seasonal changsover provision is available to no more than ten additional
Schedule AL-TOU and Schedule AG-TOU customers annually and; service will be provided in the
order in which requests are received.

(Continued)




SCHEDULE AL-TOU Sheet 6
GENERAL SERVICE - TIME METERED

SPECIAL CONDITIONS (Centinued)

11.

12.

13.

14.

Terms of Optional Service. A customer receiving service under this schedule may elect to change to
another applicable rate schedule, but only after receiving service on this schedule for at least 12
consecutive months. If a customer elects to discontinue service on this schedule, the customer will
not be permitted to return to this schedule for a period of one year.

Basic Service Fee Determination. The basic service fee will be determined each month based on
the customer's Maximum Annual Demand.

Transmission Multiple Bus Basic Service Fee. This fee shall apply where a customer has at their
option elected to be billed at this rate and is limited to where the customer is delivering power and
taking service at one or more than one transmission service level bus even if at two or more different
voltage levels, for service to a generation facility that is located on a single premise owned or
operated by the customer. In such a case, the Utility shall, for the purpases of applying retail rates,
combine by subtracting any generation delivered from any loads served provided, however, that for
purposes of applying retail rates the difference resulting from this combining may not be less than
zero. All other charges on this tariff shall also apply to the resulting combined loads.

Any customer selecting this optional billing no later than six (6) months from the first effective date of
this new rate shall, for billing purposes, have any previously incurred demand ratchet treated as a
“zero” from the effective date of the change in billing forward. In addition, any standby charges shall
be adjusted fo the customer’s contract level from the effective date of the change in billing forward
until the customer's demand triggers a future change.

Billing. A customer’s bill is first calculated according to the total rates and conditions listed above.
The following adjustments are made depending on the option applicable to the customer:

a. UDC Bundled Service Customers receive supply and delivery services solely from SDG&E.
The customer's bill is based on the Total Rates set forth above. The EECC component is
determined by multiplying the EECC price for this schedule during the last month by the
customer's total usage.

b. Direct Access Customers purchase energy from an energy service provider (ESP) and
continue to receive delivery services from SDG&E. The bill for a Direct Access Customer will be
calculated as if it were a UDC Bundled Service Customer, then crediting the bill by the amount
of the EECC component, as determined for a UDC Bundled Customer.

c. Virtual Direct Access Customers receive supply and delivery services solely from SDG&E. A
customer taking Virtual Direct Access service must have a real-time meter installed at its
premises to record hourly usage, since EECC change hourly. The bill for a Virtual Direct Access
Customer will be calculated as if it were 3 UDC Bundled Service Customer, then crediting the bill
by the amount of the EECC component, as determined for a UDC Bundled Customer, then
adding the hourly EECC component, which is determined by multiplying the hourly energy used
in the billing period by the hourly cost of energy.

Nothing in this service schedule prohibits a marketer or broker from negotiating with customers the
method by which their customer will pay the CTC charge.

Temporary Service. When service is turned on for cleaning andfor showing of an unoccupied
premise above 20 kW facility, the minimal usage shall be billed under Schedule A, until a new tenant
begins service. Should usage exceed 20kW at any time for cleaning andfor showing, the customer
shall be billed the rates on this schedule.

(Confinued)




SCHEDULE AL-TOU Sheet 7
GEMNERAL SERVICE - TIME METERED

SPECIAL CONDITIONS (Continued)

16.

Multiple Meters on Single Premise. When a single corporate entity owns a contiguous property, not
divided by any public right of way or property owned by another entity, and the utility has more than
one meter serving that property, then, at the customer's request the utility will for the additional fees
set forth in this Special Condition bill all of the usage at some, or all, of the meters as though the
whole premise were served through a single meter. As of Septamber 21, 2004, for new customers
to be eligible for combined billing, all meters must have the same billing components. These
compeonents include but are not limited to FTA, Large Customer CTC Adjustment, Large Customer
Commaodity Credit, Direct Access (DA) Cost Responsibility Surcharge, DA Utility Service Credit, DA
Energy Charge and DA Franchise Fee Surcharge. Meter data will be combined for the purpose of
billing UDC charges, as listed in the Rates Section of this tariff. The customer must pay for the
utility to install and maintain meters to record consumption in 15 minute intervals for all involved
meters. The customer must also pay a distance adjustment fee determined by the utility that is
based on the distance between each of the meters involved using normal utility position to
determine that distance. The rate applied will be the Distance Adjustment Fee from the Rate Section
of this tariff times 0.121. When Secondary level and Primary level services are combined, the usage
measured at the Secondary level will be increased by 4% for losses, prior to being added to the
usage measured at the Primary level. When Primary level and Transmission level services are
combined, usage measured at the Primary Level will be increased by 3% for losses, prier to being
added to the usage measured at the Transmission level.

Electric Emergency Load Curtailment Plan: As set forth in CPUC Decision 01-04-006, all
transmission level customers except essential use customers, OBMC participants, net suppliers to
the electrical grid, or others exempt by the Commission, are to be included in rotating outages in the
event of an emergency. A fransmission level customer who refuses or fails to drop load shall be
added to the next curtailment block so that the customer does not escape curtailment. If the
transmission level customer fails to cooperate and drop load at SDG&E's request, automatic
equipment confrolled by SDG&E will be installed at the customer's expense per Electric Rule 2. A
transmission level customer who refuses to drop load before installation of the equipment shall be
subject to a penalty of 36/kWh for all load requested to be curtailed that is not curtailed. The
36/kWh penalty shall not apply if the customer's generation suffers a verified, forced outage and
during times of scheduled maintenance. The scheduled maintenance must be approved by both the
IS0 and SDGAE, but appreval may not be unreasonably withheld.

Other Applicable Tariffs: Rules 21, 23 and Schedule E-Depart apply to customers with generators.




POWER CONTENT LABEL

ENERGY SDG&E 2005 2004 CA
RESOURCES POWER MIX* POWER MIX**
{projected) {for comparison)
Eligible Renewable 7% 4%
- Biomass & waste 3% <1%
- Geothermal 1% 3%
- Small hydroelectric <1% 1%
- Solar <1% <1%
- Wind 2% <1%
Coal 15% 29%
Large Hydroelectric 8% 20%
Natural Gas 49% 45%
Nuclear 22% 2%
Other 0% 0%
Total 100% 100%

* 3% of SDG&E 2005 POWER MIX is specifically purchased from
individual suppliers.

** Percentages are estimated annually by the California Energy
Commission based on electricity sold to California consumers
during the previous year.

Far specific information about this electricity product, contact
San Diego Gas & Electric. For general information about the
Power Content Label, contact the California Energy Commission
at 1-800-555-T7794 or www.energy.ca.gov/consumer.

* 5% of SDG&E 2005 POWER MIX is specifically purchased from
individual Eligible Renewable suppliers.
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