Appendix 1
Utility Analysis



Utility Analysis

Electricity Data Current Annual Electricity Cost,
$314,597 Total

School Annual Usage (kWh) Cost Cost per kWh

BAGBY ELEM SCHOOL #1 134,022 330,205 $0.2254 Metzler School,
BAGBY ELEM SCHOOL #2 79,795 $21,029 $0.2635 518,200
IDA PRICE SCHOOL 260,912 $68,377 $0.2621 District Office,
FAMMATRE SCHOOL 164,116 344,287 $0.2608 534 020
STEINDORF STEAM SCHOOL 99,985 $25,084 $0.2509
SARTORETTE SCHOOL 149,316 534,587 $0.2316
FARNHAM SCHOOL 131,337 338,807 $0.2955
DISTRICT OFFICE 115,487 334,020 $0.2946
METZLER SCHOOL 63,481 $18,200 $0.2867
Totals 1,198,451 $314,597 $0.2625

indorf Steam

The Electricity usage data showed large solar true-up costs once
School, 525,084

a year at five sites. The total cost for this true-up was $102,834
out of the total cost of $314,597 which is almost 33% of the
annual cost for electricity.

These true-up costs occur when additional load has been added,
solar is undersized or solar is not producing at its expected
capacity.


Presenter
Presentation Notes
What their energy cost will look like


Utility Analysis (cont.)

Current Annual Natural Gas Cost,

Natural Gas Data
Natural Gas Usage Cost per 595,?14 Total
school (Therms) Cost Therm Community Center, _ __Bagby Elem School ,
BAGBY ELEM SCHOOL #1 5811 58,661 51.49 56,989 \ 510,818
BAGBY ELEM SCHOOL #2 1,318 $2,156 $1.64 Metzler School
IDA PRICE SCHOOL 5,699 13,176 51.36 57 822 T
FAMMATRE SCHOOL 14,235 518,975 $1.33 '
STEINDORF STEAM SCHOOL 14,225 519,092 $1.34 District Office
SARTORETTE SCHOOL 4,008 $7,552 $1.88 56,413 :
FARNHAM SCHOOL 3,850 55,878 $1.53
DISTRICT OFFICE 4,724 56413 51.36
METZLER SCHOOL 5,732 57,822 $1.36
COMMUNITY CENTER 5,421 $6,989 $1.29
Totals 69,023 $96,714 $1.40
Steindorf Steam
. School, 518,092
Fammatre and Steindorf Steam Schools had the largest Farnham School, |
natural gas loads which is likely higher heating setpoints 55,878

and some older less efficient heating systems.
Sartorette School, ./
57,552
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Appendix 2

Solar Specs



»

PROPOSED POINT
@8 OF INTERCONMECTION

(N)PV SYSTEM DISCONNECT
LOCATED ADJACENT TO MSP
[N)PV TRANSFORMER

LOCATED ADJACENT TO MSP

=

@

{N)CHINT E0kW. INVERTER(S)
LOCATED ON PIER OF
SHADE STRUCTURE

& (N) PV COMEINER PANEL & DAS
LOCATED ON PIER OF
SHADE STRUCTURE

{N)PV ARRAY(S) QCELL 585W
. SHADE STRUCTURE

LOCATED ON FIELD |

Affected Sites
=  Fammatre School

ECM Description

Install 70.2 kW solar photovoltaic carport structure to
offset electric consumption.

5 Fﬁt&ﬂ‘l 5 I}Eﬁi‘ﬁcﬂﬂﬂ n
Biefer Mumber TOOTRE 4
FParcel Murn barAPM 44 2-20-001
Utility FGE
AHJ CIMY OF SAN JOSE
Total KWIDC TO.2
Total KWAG [:14]
Total KWAC CEC g4,1
| Estimated Prodoufion Ration tkvinikWie) 157570
Eslimaled Annual Production T10.50Wh
Racking SHADE STRLUCTURE
Tilt Angle {Cagras) T
Azimulh {Dagres) 131
Wodde Type HamahaOCELLS O PEAK DUQ A-E115 WBFG 6A5 |
Bodule Quantity 120
Cotimized RED Unit Make and Mode! TSd-A-F
Cpfimizen RS0 Unit Guantity (1]
Total Aumber of invved ars [Sae S0 for datails) 1
TransBmmer Size and Quantily TEEREVA
Interconnection Volage Z0E 20V
Clignt Main Switch Board/Gear Rating 20004,
Clmrt Main Breaker Rating 20,
Fainl af Inlercomnection SUFFLY SIDE CONMECTION
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ECM #2c — Solar Photovoltaics
- I b ._ {_ : | b £ Affected Sites

= District Office

" EEmEma.
[N)PV SYSTEM DISCOMNECT s E
LOGATED ADJACENT TOMSP = e
% LocATED D aceNT To NP ~ ECM Description
O Install 39.78 kW solar photovoltaic rooftop
. flushmount to offset electric consumption.
’ =z Il"_:. P ._" 5
_ System Specification
(NICHINT 26KW. INVERTER(S} -" . Metar MumBar 10068320201
EoBaTen ol S sl I Farcal Murm barAPH 2102080
_ b R A EMV OF AN JOSE ]
e Todal KWDC 2T8
"LOCATED ON SXTERIOR WALL Tokal WA T
BN ERNERIRED Talal KWAL CEC 361
Esfimated Frodcufion Fation (RWvRTRVR] TEIA0
Estimaled Annual Production 53
Racking FLUSH RAGUNT
Tilt Angle (Degree) 18
Azimuth {Degree) 2
IModule Type HamshaDZELLS Q.FEAK DUO XM -2 115 3/BFE 585
Mndule Quantity 7]
Cptimizer RED Unit Make and Modal TE&A-F
[:2:]
detats] 1
Transimmer Size and Quantily TR
Interconnection Voltage ARV
) I — chl_Lsnsw _ Chenl Man Swilch Board/ Sear Raling GO0A
e Cliark Main Breaker Rating BO0A,
ON ROOF Folri of Interconnechion SUFPLT GIDE COMMEG TN |
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ECM H#2d — Solar Photovoltalcs
. ‘ ‘ Affected Sites

| (NJPV SYSTEM DISCONNECT | . i L. RN L u gby S h |
| LOCATED ADJACENT TO MSP 7 A, g : L . Ba choo
[NJFY TRANSFORMER . Y .
| LOCATED ADJACENT TO MSP

ECM Description

Install 99.45 kW solar photovoltaic carport structure
to offset electric consumption.

System Specification
Befer Mumber TO0EE0T 250
Farcel HumberAFH [ERR
ity FGE
AHJ CITY OF SAM JOSE
Tokal kWDe a4
Tatal KWAC 00
Tolal KEWAC CEG a0.8
(17 Ssape srrucTuRe SR - it Awial Prodocion T
1 . a|0m nmug oy .
ASSOCATED WITH NEW PY | p o Facking CARPORT
k0 : Tilt Angle {Degrae) T
Arimulh {Degres) 160
Todue Type Hanwha GELLS @ PEAR UG AL-G115 #0FG So0 |
Module Quantity 170
. 5 Cptimizerd RS0 Unlt MAake and Model TS4A-F
f“’““”ﬂ:ﬁg’g&&”ﬁ i ; i CplimiZ et RE0 Uit Cuantity 1]
CARPORT STRUCTURE . el - Tatal number of erars (see SLU for detaks) P
) . v O Transfrmer Size and Quantity 150KVA
(NICHINT SOKW. INVERTER(S) N i ' qul&'lnn:ﬂx — I@mﬁﬂ
R 3 i Chient Mzn Switch Bo r g
WMTSTngcoTlE'HE e _ - 3 | Clmrd Wain Breaker Rating 2000,
_ 3 i — Paint of Inbercarnection EUFPLY SIDE COMMECTION

W NPV ARRAY(S) QCELL 535W
CARPORT STRUCTURE
LOCATED IN PARKING LOT
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Affected Sites
= |da Price Middle School

wpv aears ccme s 1= 829 ECM Description
SHADE STRUCTURE LOCATED T .‘ 1 I
AT FIELD o
| | Install 78.975 kW solar photovoltaic carport structure
NG S\ to offset electric consumption.
oYy e e System Specification
_ S ks \ Farcel Humber AFH 420007
(MIPY TRANSFORMER | N i (MJCHINT 80KW. INVERTER(S] | — QLT FGE
| LOCATED ADJACENT TO MSP LS, \ ; LOCATED GN PIER OF AHS CITY OF SaN JOSE
. ' : Total KWGE 78075
A Tetal KVAC 60
LOCATED ADJACENT TO MSP _ Toal KWAL CEC 721
: (N} PV COMBINER PANEL & DAS Estimated Prodeution Ration &WhiWip) 1,615.10
T WA RAEATER GNRIER B sHAGE Estinaled Annual Produciion 132 IMWh
 PROPOSED POINT Racking
OF INTERCONNECTION Tilt &ngle (Degree) v
Azimuth (Depree) =
Module Type HamrwhaQCELLS QPEAK DUO NL-G3115 3/BF G SB5
Wodule Quantiy 135
CptmizenRED Unit Wake and Kodel TE4-8-F
Optimizen RS0 Unit Quant iy ]
Talal number af mverlers (588 SLD for detalls) 1
Transformer Size and Quantity A5TEVA
_ﬂﬁﬁ% 5
n ar hating 0004
Client Main Breakar Ratin 30004
Fant n:n‘lrm-m-umn--wliﬁg SUPPLY SIOE COMNECTION |
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ECM #Zf Solar Photovoltalcs

A PROPOSED POINT St
. OF INTERCONNECTION
ey

(NJPV SYSTEM DISCONNECT
LOCATED ADJACENT TO MSP

= | {NJCHINT G0W. INVERTER(S)
LOCATED ON PIER OF
CGARPORT STRUCTURE

(NJPV ARRAY(S) QCELL 585W
CARPORT STRUCTURE
= LOCATED IN PARKING LOT

Affected Sites

=  Sartorette School

ECM Description

Install 68.445 kW solar photovoltaic carport structure

to offset electric consumption.

System Specification

heter Mumber 1006644753
Parcel Mumber/ APN 44728038
Lility PEE
AHJ CITY OF SaM JOSE
Total KWDC B8 445
Total KWAC GO
Total KWAC CEC 62.5
Estimated Prodcution Ration (kKWWhkKWp) 1.548.10
E=stimated Annual Production 106MYWh
Racking CARPORT
Tilt Angle {Degree) T
Azimuth (Degree) 245
Module Type HarmwhaQCELLS Q. PEAK DUO XL-G1135. 3BFG 585
fAodule CQuantity 117
OptimizerrRSD Unit Make and Maodel TS4-A-F
OptimizerfRS0 Unit Quantity 0
Total number of inverters (see SLD for details) 1
Transformer Size and Cuantity 225KV A
Interconnection Y oltage 208120V
Client Main Switch Board/ Gear Rating 20004
Client Main Breaker Raling 20008

Point of Interconnection

SUPPLY SIDE CONNECTION
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ECM #2g — Solar Photovoltalcs

3 Iv._,:tiw

PROPOSED POINT
DF 1NTEHCOM'|IECTION

L

(NJFV SYSTEM DISCONNECT ~=
{M}PYV COMBINER PAMNEL |
LOCATED .kEh.IA.CEHT TO MSP |

- (E} P FLUSH MOUNT |
j LOCATED ON ROOF

A Fi"

(N} PV COMBINER PANEL & DAS

LOCATED ON PIER OF SHADE
STRUCTURE

(NHZICHENT 25kW. INVERTER(S}
LOCATED ON PIER. OF

G
> Y
[N)PV ARRAY(S) QCELL 535W

SHADE STRUCTURE LOCATED
. AT FIELD

Affected Sites

ECM Description

Steindorf Steam School

Install 70.2 kW solar photovoltaic carport structure to
offset electric consumption.

System Specification
Tt ar Msmber 0T Oy
Parcel Humberd AFN & 1805007
Ukiley FZE
AHJ CITY OF SaN JOSE
Total kWY DG Th.Z
Total kWAL I
Total KivAL GEL CEN
Estimated Prodeution Ration (edniiip) 1,519,560
Estimated Annual Producticn 1DE. TR
Rackng CARPORT
Tt Angie (egee) T
ﬁzlmrﬂlﬂwgt:l 150
Madule Type HarwhaQCELLS QPEAK DUD XL-3115 3/BFG 585
Module Quantty 120
Dptimized RS0 Unil Make and Mogdel Tod-A-F
Optimiz 8 nAS O Uit Guant iy i]
Tatal number of mvesiers (508 GL0 or details) z
Transfoomer Size and Quantity it
hlerconnaction Veliage TR 120V
Client Maln Swilch Board'Gear Rating 1 B0
Cllent Wain Breaker Ratin THO0S
Fant uflmr--n:-mnn--rﬁﬁg SUPPLY SIOE COMNECTRIN |

10
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Appendix 3

Electrical Distribution
System Upgrade
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Electrical Distribution
System: Investigation
In process

anticipated savings from this project as well as the
added solar capacity

 We need anticipated electrical load on the new
modulars

e Also needed is the inventory list of equipment
being added to the kitchens, specifically electrical
appliances

e Final step will be propose to the District a full
audit of all equipment so we can determine end of
life equipment

12
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Appendix 4
Drop Ceiling Calcs
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Drop Ceiling Retrofit Calculations

Typical Classroom (15 ft Existing) Typical Classroom (12 ft Drop Ceiling)
Winter Outdoor Design T 357 Winter indoor DEEigrr 70 Winter Qutdoor [‘.*Esign‘l 35.7 Winter indoor Design‘ 70
Summer Qutdoor Design‘ 92.4 Summer indoor Desigﬁ‘ 74 Summer Outdoor [‘.*Esignﬂ'l 92.4 Summer indoor Desigl? 74
Summer|Winter] Summer Winter Summer|Winter] Summer Winter
First Floor Area |U-Factor] dT dT BTUH BTUH First Floor Area |U-Factor] dT dT BTUH BTUH
Glazing Area 40 1.220 18 34.3 8938 1,674 Glazing Area 40 1.220 18 34.3 898 1,674
Door Area 25 0.700 18 34.3 322 599 Door Area 25 0.700 13 34.3 322 599
Wall Area 1,350 0.520 12 34.3 18,653 34,780 Wall Area 1,560 0.520 18 34.3 14,926 27,824
Roof Area 1,092 | 0.083 18 34.3 1,674 3,121 Roof Area 1,092 | 0.033 18 34.3 670 1,249
Floor Perimeter 130 0.680 18 34.3 1,627 3,032 Floor Perimeter 130 0.680 18 34.3 1,627 3,032
Lighting Heat Gain 630 - 18 34.3 2,150 -2,150 Lighting Heat Gain 525 - 18 34.3 1,791 -1,791
People Heat Gain 26 - 18 34.3 3,427 -1,713 People Heat Gain 26 - 18 34.3 3,427 -1,713
Equip Heat Gain - - 13 34.3 0 0 Equip Heat Gain - - 18 34.3 ] 0
Ventilation 390 = 18 34.3 7,750 14,447 Ventilation 3590 - 18 34.3 7,750 14,447
Infiltration 187 - 18 34.3 3,707 6,911 Infiltration 167 - 13 34.3 3,320 6,189
Subtotal - 18 34.3 40,212 60,702 Subtotal - 18 34.3 34,730 51,509
Safety Factor 15% - 18 34.3 6,032 9,105 Safety Factor 15% - 18 34.3 5,210 7,726
Total 46,244 69,808 Total 39,040 59,236

14
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Drop Ceiling Retrofit Calculations

Existing Energy Usage

% of Sq

Avg Square School Buildings Footage Total S5chool

Footage Per Total Classroom Total Square  Consisting of Total School  Total School Matural Gas Total Natural Cost per
School # Classrooms Classroom 5q Footage Footage Classrooms  kWh Usage kWhCost  Cost per kWh Usage Therms Gas Cost Therm
Bagby 17 1,050 17,850 46,839 38.1% 213,817 551,234 50.2396 7,129 510,817 51.52
Fammatre 21 1,050 22,050 43,615 50.6% 164,116 544,287 50.2699 14,235 518,975 51.33
Sartorette 17 1,050 17,850 34,206 52.2% 149,316 534,587 50.2316 4,008 57,552 51.88
Farnham 17 1,050 17,850 38,432 46.4% 131,337 538,807 50.2955 3,850 55,878 51.53
Totals 72 75,600 163,092 46.45% 658,536 $168,915 %0.2565 20,222 %43,222 $1.48

Existing Heating & Cooling Loads

Total School Total School Total School Total School
Coolingload  Appual Hours  Heatingload  Apnual Hours of
kwh' of Cooling Therm® Heating Motes:

Bagby 39,927 173 3,133 399 1. Per Industry standards, 49% of electricity usage in schools is dedicated to HVAC {22% Cooling,
Fammatre 40,656 142 7,291 753 22% Ventilation, 5% Other HVAC related). Bagby school classroom cooling is then equal to
Sartorette 38,180 166 2,995 380 213,817 kWh * 38.1% (portion of schools that are classrooms) * 49% = 39,927 kwWh.
Farnham 29,890 130 2,075 263 2. PerIndustry standards, 76% of natural gas usage in schools is dedicated to comfort heating.
Totals 148,653 611 15,494 1,795

15
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Drop Ceiling Retrofit Calculations

Existing 15 ft Ceilings Classroom Heating & Cooling Loads

Classroom Peak Hour Calculated
Classroom Peak  PeakHour  Cooling Load For Calculated Peak Hour Calculated
Hour Cooling  Heating Load  All Classrooms Cooling Load Heating Load Heating Load
Load (BTU) (BTU) (BTU) (kwh]) Cooling Cost (BTU) (Therms)
Baghy 46,244 69,308 786,143 39,858 29,551 786,143 3,135
Fammatre 46,244 69,808 971,118 40,414 510,906 971,118 7,313
Sartorette 46,244 69,808 786,143 38,246 58,859 786,143 2,987
Farnham 46,244 69,308 736,143 29,951 23 850 786,143 2,071
Totals 184,975 279,230 3,329,548 148,470 $38,166 3,329,548 15,506

Peak Hour

Option 12 ft Ceilings Classroom Heating & Cooling Loads

Classroom

Calculated

Calculated Peak  Peak Hour  Cooling Load For Calculated Peak Hour Calculated
Hour Cooling Heating Load  All Classrooms Cooling Load Heating Load Heating Load
Load (BTU) (BTU) (BTU) (kWh) Cooling Cost (BTUH) (Therms)
Bagby 39,940 59,236 678,972 34,425 58,249 678,972 2,708
Fammatre 39,940 59,236 838,730 34,905 $9,419 838,730 6,316
Sartorette 39,940 59,236 678,972 33,032 57,651 678,972 2,580
Farnham 33,940 59,236 678,972 25,868 57,643 678,972 1,788
Totals 159,758 236,043 2,875,644 128,230 $32,063 2,875,644 13,392

Savings for Adding Drop Ceilings

Cooling Heating

Savings Cooling Savings Heating Total

(kWh) Savings (Therms) Savings Savings
Baghy 5434 51,302 427 5649 51,951
Fammatre 5,509 51,487 997 51,329 52,816
Sartorette 3,214 51,208 407 5767 51,975
Farnham 4,083 51,206 282 #4131 51,637
Totals 20,240 55,203 2,114 $3,176 8,370

16
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Appendix 5

CA Contracting Code
4217 and About
Centrica
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How You Receive Best Value

CA Government Code 4217 permits public
entities to select and contract with a qualified
Energy Services Company such as Centrica
Business Solutions to develop and implement
energy efficiency, renewable energy, and water-
use efficiency projects.

The cost of the contract, including engineering,
construction and maintenance, are completely
recovered by the energy savings dollars
generated from those contracts.

18


Presenter
Presentation Notes
4217


California Energy Efficiency Laws

CA Agency Code 4217

Implemented in the 1980’s: Designed to encourage the state, cities, counties, K-14 and special districts
to implement energy efficiency projects. Allows public agencies to select a single qualified energy
efficiency company to design and deliver a multi-measure project on a design-build basis if the
following requirements are met:

— Energy savings generated by a project must exceed the cost of the project over the life of the system (Not by

individual measure but collectively as a project)

— The Board/Council must determine that the project is in the best interest of the entity (why else would you do it)

and the entity has broad flexibility to implement

— Public notice must be given and a public hearing held (typically done at a board/council meeting as you do

others)

 Used by hundreds of public agencies in the state of California. The law is well vetted as a useful means
to procure professional services from qualified energy efficiency companies.

19



Centrica Business Solutions

We shape and deliver @ Energy (§)o Energyload  ~ Solarand

d“/ Management T g Energy Storage

. Efficiency
integrated energy

solutions that deliver cost
efficiency, resilience and
accelerate your journey to
a low-carbon future

U.S. DEPARTMENT OF

ENERGY

| = NAESCO

= ” ACCREDITATION

=" PROGRAM




Schools and Local Government Experience

Our local team can provide the right solutions for our clients.
* We have extensive experience professionally developing, designing, and delivering
energy projects for state agencies, municipalities, schools, and universities.
* Our optimized solutions maximize value along every dimension through:
O Guaranteed Performance
O Financial Return
0 Environmental Responsibility
O Human Impact.

DRIVING
CHANGE...




Rocklin

2208 Plaza Drive
Suite 100

Rocklin, CA 95765

We have local resources in
northern CA: engineering,
project management/
operations, admin/support

We have regional operations
across the continental United
States to provide local
service and expertise to our

customers Orange

333 S. Anita Drive
Suite 825
Orange, CA 92868

Chicago

5507 N. Cumberland Avenue
Cumberland Metro Office Park
403

Chicago, IL 60656

Irving

1333 Corporate Drive
Suite 315

Irving, TX 75038

Syracuse
i 200 Gateway Park Drive
Falrport Syracuse, NY 13212
400 Mason Road
Township of Perinton
Fairport, NY 14450

Ballston Lake
./ 3 Rosell Drive
Ballston, NY 12019

Nashville

2525 Perimeter Place Drive
Greenbriar Business Park
Suite 129

Nashville, TN 37214

Centrica Business Solutions 22
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