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g N for the accuracy or completeness of electronic copies of this plan sheet.

General Notes:

A. For complete right of way, see Right of Way Record Maps
at the Orange County Caltrans District office.

I+« B. This plan accurate for Utility information only.

C. Location of Utility Facilities shown are approximate and
shall be verified prior to beginning of construction.
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C.

(E) Main

No.3/5PB

General Notes:

The Contractor shall verify true north prior to installation
of photovoltaic system.

All AC/DC feeder conductors and equipment grounding conductors

shall be sized to meet or exceed the following:

e Jotal net voltage drop of the photovoltaic system from
photovoltaic source to the existing Switchboard shall not
exceed 27,

® Upon occurrence of any kind of fault at any point in the
system, over current protective devices shall trip within

s cycle.

Not all electrical/mechanical equipment and conduit systems
are shown.

Panel C, 208/120V, 3-phase
and single phase pcme/s

D. Location of all existing equipment and conduit systems as
shown are approximate only. Contractor shall verify the exact
location of all equipment and conduit systems in the field
where required.

E. Saw cut existing paved surfaces at places where required
for installation of underground conduit system and repair
disturbed surfaces to match existing.

F. For photovoltaic system Single Line Diagram, see sheet EE-Z.

G. For Graphic Symbols and Abbreviations, see GP sheet.

H. Provide conduit flashing as required for penetration through
roofing.

I. Relocate existing equipment shed for Utility Interactive Inverter
and Monitoring system as required.
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CALIFORNIA STATE FIRE MARSHAL

APPROVED
Approval of this plan does not authorize or approve
any omission or deviation from applicable regula-
tions. Final approvalis subject to field inspection.
One set of approved plans shall be available on the
project site at all times.

Revieved by:"‘m

MIKE TANAKA
07-14-10

/U)?T\Mq F’ l,Q,Q, 02-11-11

REGISTERED ELECtRmAL ENGINEER DATE

Approval date:

The State of California or its officers or agents shallnot be responsible
for the accuracy or completeness of electronic copies of this plan sheet.

Notes:

Existing Main Switchboard is General Electric, AV-LINE, 208/120-Volt, 3-phase,
4-wire, switchboard with 600-Ampere main circuit breaker. Drill and tap line
side bus bars supplying the main breaker and terminate PV service entrance
conductors on the bus bars. Install suitable lugs for terminating conductors
as required. Install screw on type sign on the main switchboard with letter
he/'gm)‘ of 15" to read "THIS PANELBOARD FED BY MULTIPLE SOURCES (UTILITY AND
SOLAR)".

PV service disconnect switch with overcurrent device shall be NEMA 3R type,
3-pole, 600-volt rated disconnect with 200-ampere fuse and ampere interrupt
rating (AIC) of 42, 000 symmetrical at 600-Volt. PV service disconnect switch
with overcurrent device shall be suitable for use as service entrance
equipment. Adjacent to the PV service disconnect switch, install screw on type
nameplate with letter height of 4" to read "PHOTOVOLTAIC SERVICE ENTRANCE".

3"C, MC, four conductors; three phase, and one equipment grounding conductor.
Equipment grounding conductor shall be same size as phase conductor.

3"c, PVC, four conductors; three phase, and one equipment grounding conductor.
Equipment grounding conductor shall be same size as phase conductor.

Core drill through existing wall and use conduit body for conduit penetration.

Install ground rod and connect each combiner boxe ground bus to ground rod with
"c, RSC, 1#8G by using ground clamp.

2'"C, MC, with DC conductors and equipment grounding conductor from
combiner box to weatherproof junction box on the roof.

2"C, MC, with DC conductors and equipment grounding conductor from
combiner box to Utility-Interactive Inverter cabinet.

To Utility-Interactive Inverter cabinet via NEMA 1 enclosure, see detail A
on sheet EE-4.

Install 20A single pole circuit breaker for PV metering system and install
screw on type nameplate with letter height ofl4" to read "SOLAR METERING".

%" C, RSC, 2#12, 1#126.

/5'’C, PVC, Category 6 cable to (E) TTB inside the Telephone Cabinet.
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Photovoltaic Module

UtllTty-Inferactive Control Cablnef

12 Ora 5728

PV modules shall be minimum 280 (STC) watt, polycrystalline silicon cell type module
with interconnection connectors rated for 90°C. PV modules shall be UL 1703
listed with a maximum system voltage of 600 VDC. PV module manufacturer

shall be one of those manufacturers listed as eligible California Solar Initiative
(CSI) PV module manufacturer.

UtllTty-Interactive Control cablnetf shall be outdoor type, factory assembled system conslsting of

the followlng equlpment:

- NEMA 3R Enclosure.

- 50 kW/50 «kVA, 208 V, 3-phase, 4-wire at a power factor of 0.99 or greater.

- Fused Sub-array Combiner with minimum of 4 array Inputs for positive DC, negafive DC, and
DC ground bus bars. Posltive array Inputs fuse size to mafch loading.

Photovoltaic Array Circuit Combiner Box

- Bullt-In DC and AC disconnect swlfches sfze to match loading.
- Integrated output |solation type transformer.

PV array circuit combiner box shall be factory assembled, 600 VDC rated combiner box with
fuse for all PV input circuits, two isolated DC bus bars, ground bus bar, all enclosed inside
NEMA 3R lockable hinged cover enclosure. The combiner box shall be UL 1741 listed.

PV array circuit combiner box shall have the following components:

- DIN Rail mounted touch safe fuse holders with fuse rated for 600 VDC.

- Positive DC bus bar, Negative DC bus bar and ground bus bar.

- DIN rail mounted Grid-Tie surge arrestor: The surge arrestor shall be Type 1 heavy duty
surge protector and rated to withstand 40 kA (8/20 micro second) induced transient surge
type and compatible to use with grounded PV arrays.

- Plastic shield guards to enclose DC buses from all sides.

- Ground Fault Protection.

- Integrated AC and DC Surge Profections.

- Integrated AC and DC contactors.

- Pre-charge clrcult.

- Current and potential transformers

- Human Machlne Interface (HMI!). AC/DC Inverter’s HMI| shall be equipped with LCD and keypad
displaylng maln menu. HMI maln menu shall display system monltorling, status and faults and
operation. Monltoring menu shall display system status, mefering, dally, weekly and monthly
energy production. Status and faults menu shall dlsplay status messages, system oufput, and
number of faults. Operatlon menu shall display control and seftings.

- Communlcation Gateway with datalogging and communicafions for remote monitoring system wlith
Internet connectivity (TCP/IP). Communication gafteway shall be UL Ilsted.

CALIFORNIA STATE FIRE MARSHAL

APPROVED

Approval of this plan does not authorize or approve
any omission or deviation from applicable regqula-
tions. Final approvalis subject to field inspection.
One set of approved plans shallbe available on the
project site af all times.

Reviewed by:
MIKE TANAKA

Approval date: O7-14-10

/7/1 string of Photovoltaic Modules in series, TYP

N

- Sub-array monltoring for defalled each array performance monltoring of combiner Inside the
UtilTty-Interactive Inverter cablnet
- AC Ground bus bars.

Enclosure shall be NEMA 3R, /4-Gauge, and powder-coated standard factory finish steel enclosure.
All screws, lafches, hinge pins and simllar hardware shall be stalnless steel. HMI, AC and DC
disconnect switches, and equlpment rating labels shall be mounted on the exterior door. Exterior
door shall have Inferlock switch and be lockable with a padlock. T he cabinet shall have MEV I3
rated flltered, top entry forced alr cooling system wilth one fan, sloped roof, and shall be
sufltable for seflsmic zone 4 compliance.

/U)?T\Mq F’ l,Q,Q, 02-11-11

REGISTERED ELEC'tRICAL ENGINEER DATE

General Notes: The State of California or its officers or agents shallnot be responsible
for the accuracy or completeness of electronic copies of this plan sheet.
A. Provlde and Install all necessary warning labels/markings per

Article 690 of Callfornla Electrical Code (CEC) and the Stafe
Fire Marshal’s guldellne for solar PV Tnstallation.

B. Solar PV [Installation shall comply with the latest guldellne
from Callfornla Department of Forestry & Flre Protection,
Offlce of the State Fire Marshal and /latest Program Handbook
from Callfornia Solar Inltiative (CS/).

C. For graphlc symbols and abbreviations, see GP.
Metering System

Metering System shall be In NEMA | enclosure and It conslsts of
the followlng equlpment:
- Revenue Grade Productlon Meter
-0.2% Class Revenue Certiflable Energy and Demand Metering
-Multifunction Electrical Measurement
-RS485 Modbus Protocols
-3 Line LED dIsplay
-Power fransducer
-an accuracy of +/- 0.% or befter for volts and amps
-0.2%Z for power and energy functions
- Power supply
- DIn Rall Mount Datallne RS485 Surge Protection, I[EC6/643-2]/ compllance

Photovoltaic System Requirements

Photovoltaic System complete design and installation details inclusive
of all Engineering calculations shall be signed by a Professional
Engineer of the respective field (both Electrical and Civil Engineering)
in the State of California shall be submitted for approval by the
Contractor. The PV design shall meet or exceed the following
requirements;

i

1) Total designed capacity of photovoltaic system at existing Equipmen?
Storage Building shall be minimum 43.9 kW of the CEC-AC rating.
Number of PV module per string shall be arranged in a manner 1o

: Photovoltaic Module, TYP : NEMA 3R JB
:’ y \ DC/AC Inverter shall be rated af maximum conflnuous output power of 50 kW (50 kVA) with Input
! i +0C BUS operating voltage range between 3/5 to 600 VDC and maximum DC Input current of I72 A.
& B e e e e lo—f o = o i — T Inverter shall be capable of operating at amblent temperature range (Full power) of -4°F to +/22°F.
l ’ ’ ’ , # Fuses DC/AC Inverter manufacturer shall be one of those manufacturers listed as ellglible Callfornia Solar
("mm-----?eeee e l----- L LT &----- 2 — ! Inltlative (CSI) DC/AC Inverter manufacturer.
____________ A j'_'_'_'_'_'_'_'_'_'_'_'_ : - Ground x Contactor for backfeed protectlon and automatic array fault Isolation
i bus x x Contactor to open at night and to minimize standby losses
. A N AR R I 0 X X X Pre-charge clrcult
# SffVHQS : I e e e e e e e e r e r et e r . r o r o n = —— n — . — |
Grounding : — ! | Fused Sub-array Current transformer, typical Potentlal i
//ug, TYP ! : ! Comblner DC DC/AC |nverter transformer, fypfca/i
A : — : | e BUS DIsconnect |
. ' ' * Swltch AC Dlsconnect!
- -DC BUS ! ' X - Metering System
=] EF——e e e 000 %——ﬁ] ‘;/ (3, =] (3, , E ! ETT\{}—ﬂ I h /4(: % ¥ x f;VVfrC/? | i-?_-__g__.)hs €
' ! ' | PV Array Circuit| + [ ] . ne 3 | — L o]
R e R RRREEEEE TR SEEEEE Combiner Box #1 | | o I - — b !
/? i DC GND X X X | i !
IS R | :
1 -\ - - "-----------JZ e b .
, , / S et St | Surge | i |
MC4 male-female gqUé’Pmi”f ?/):,gundmg $ i I /Tso/aff:n =1 | Protection. L/_:/_{d
' ' onductor, ! = r rmer ,
rapid connector, typical : ! I ansrorme TYPfRS485 Cdb/ei pb— e
N +DC BUS | ! — Control Inferface 7 ! iCommun/’caf/‘oni
o) B2 @ e e o 21 = & = — /}/[I:E ! | -DC BUS \ | |. Device |
’ * ¢ # Fuses , I Ground Fault I | -
-----5—-----()00000()- -----  —mmmm e —m - I " — ’LD : I = Protection | :
! ! e e e e i :
~ E i UtliTty-Interactive Inverter Cablnef Category 6 cable to telephone/ E
S R _‘_<___-___- Local Area Network terminal board |
# Strings : To T E :
g | — - T——Ground bus Utility ~——kwy| ! :
I . I I _________ :
L : — service , | ---’_9_-\;9--_%'?-_-! ---------------------- 3
_ ! -DC BUS 1 ( | | h
& B e & = @ : — (E) Main |
’ ’ ’ : NEMA 3R JB PV Array Circuit Switchboard 1~ T T~ 1, PV Service Disconnect Switch
sabbh cEEEEE SUCIUID IR R R R LR bo----- Combiner Box #2 208/120 V, | N with overcurrent protection Device
J-phase, | |
4-Wire 1 = |

Photovoltaic modules at existing Equipment Storage Building

BY CHECKED
DESIGN Tommy F. Lee Jesse S Sandhu STATE OF DIVISION OF ENGINEERING SERVICES

120V temperature at the site (Voc maximum on coldest day) shall be no

meet or exceed the following:
- Maximum system voltage based on lowest excepted ambient

less than 1% of the inverter’s maximum input DC voltage range.

- Maximum system power voltage based on average high ambient
temperature at the site (Vmp on warmest day) shall be 20X greater
than the inverter’s minimum input DC voltage range.

2) Photovoltaic system module row spacing shall be designed to
prevent shading from adjacent module.

3) All wiring except at module interconnection shall be concealed
inside conduit system.

4) Photovoltaic system modules structural support system shall be
self ballasting type system and designed to withstand wind forces of
85-mile per hour.

PHOTOVOLTAIC SYSTEM

5) Photovoltaic system wiring and protective devices shall meet or
exceed the requirements of all applicable codes.

6) PV Array Circuit Combiner Boxes locations as shown are arbitrary
only. Contractor shall install the combiner boxes at locations that
best suit the photovoltaic system strings layout.

7) PV modules installed on different slopes and/or orientation shall
not be part of the same string except PV modules installed on flat
roof.

oeTAlLs  |* Tommy F. Lee HEKE, cse S Sandhu CALIFORNIA ELECTRICAL-MECHANICAL-WATER

BRIDGE No. ORANGE MAINTENANCE STATION SHEET
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CALIFORNIA STATE FIRE MARSHAL 121 Ora 5728
_ APPROVED '
General Notes: ol af, it g e 1 otz o e
tions. Final approvalis subject to field_ inspection. /an F’ l,QaQ,
A. Provide and install approved conduit support on top of 6. Existing Maintenance Building roof minimum height is e ey ol Topraved Dians shallbe avallble an The y v 02-11-11
the roof to support conduit system and junction boxes. approximately 16°-0". | M= | REGISTERED ELECTRICAL ENGINEER  DATE
Conduit support shall be one-piece and non metallic type. . o Reviewed by: Y IKE TANAKA
For conduit support details, see Detail 1 on sheet EE-4. H. For Graphic Symbols and Abbreviations, see GP sheet. boproval date: OT—14-10
B. All exposed conduits shall be galvanized rigid steel, with I. Install photovoltaic panels on a self ballasting type racking system.
minimum size 7". Photovoltaic panels shall be installed facing due south as shown
with a +ilt+ of 10° angle. For photovoltaic self ballasting rack mounting, The State of California or its officers or agents shallnot be responsible
C. Size conduits to allow for 50% future capacity see Detail 2 on sheet EE-4. for the accuracy or completeness of electronic copies of this plan sheet.
D. No DC wiring except at the module connector shall be J. Provide and install necessary warning labels/markings per
exposed. Article 690 of California Electrical Code (CEC) and the State

Fire Marshal’s guideline for solar photovoltaic installation.
E Use type CGB connectors at conductor/cable terminations

at junction boxes. K. Install MC4 male-female rapid connectors to connect USE/USE-2
conductors and PV strings positive and negative terminals.
F. DC conduit/conductors between photovoltaic modules and No splicing inbetween the connectors and combiner boxes.

photovoltaic Array Circuit Combiner Boxes are not shown.

ﬁ Available space in hatched area

150-8 for PV panels to be installed, typical
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LOCATION POST MILES TOTAL
DIST.| COUNTY CODE TOTAL PROJECT . | SHEETS

12 Ora 5728

CALIFORNIA STATE FIRE MARSHAL
APPROVED

Approval of this plan does not authorize or approve
any omission or deviation from applicable regqula-
tions. Final approvalis subject to field inspection.
One set of approved plans shallbe available on the
project site at all times.

Reviewed by:m’

MIKE TANAKA

Approval date: O7-14-10
Yy PV module, typical

% The State of California or its officers or agents shallnot be responsible
for the accuracy or completeness of electronic copies of this plan sheet.
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Conduit support

2 SELF-BALLASTED PANEL DETAIL
ROOF MOUNTED CONDUIT NO SCALE

SUPPORT

NO SCALE

1

Notes:

377C, RSC, four conductors; three phase, and one equlpment grounding conductor.

2’°C, RSC,wlth DC conductors and equlpment grounding conductor from
PV Array Clrcult Comblner Box.

Revenue Grad Production @\;,.
Meter with power transducer 8
inside NEMA 3R Enclosure

Y5''C, RSC, one RS485 modbus cable.

o''C, RSC, 2*/2, |*12G to Panel C.

OO OO

Y5'C, RSC, Category 6 cable to (E) TTB Inslde the Telephone Cablnet.

@——
povivs meie. % i 9 7/:5/67‘:{6;”2‘6;[)0/’7727\‘/ ’
Device inside .

NEMA 3R Enclosure — >

J = H
@—<z @ To PV Array Circuit

! Combiner box #1

S f To PV Array Circuit
/ Combiner box #2 @
Ground bushing, typical At i

7@ T ESAN
Selsmlc . ! \&
Drill and bond dowels

11

Concrete finlsh grade

restralnt, i I
typlcal 4 : I : (Chemical adhesive)
places ! Yo" diameter threaded
i rod. Minimum 4" embedment,
: (Total 4)
i
Ground rod
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