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

B. 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 2.

e Upon occurrence of any kKind of fault at any point in the system, over current protective
devices shall trip within Yo cycle.

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

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. For Photovoltaic System Single Line Diagram, see sheet EE-2.

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

G. Core drill through existing wall for conduit penetration as required. Patch, seal and match
to existing as required after installation.

H. Install conduit system over existing canopy in between the buildings.

I. Metering System and Communication device/Remote monitoring system are
not shown for clarity. For locations of these devices, see elevation A on sheet EE-4.

Notes:

Existing Main Switchboard is Challenger Powermaster, 480/277-Volt, 3-phase, 4-wire, switchboard

with 1600-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 height of
" to read "THIS PANELBOARD FED BY MULTIPLE SOURCES (UTILITY AND SOLAR SYSTEM)".

Post mounted PV service disconnect switch shall be NEMA 3R type, 3-pole, 600-volt rated disconnect
with 150-ampere fuse and ampere interrupt rating (AIC) of 65, 000 symmetrical at 480-Volt. PV service
disconnect switch 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". Posts for mounting PV service disconnect switch shall be 1%" minimum

construction channels embedded minimum 18 inch in concrete. Provide cross bracing as required and
as directed by the engineer.

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

(3) 2"C, MC, with DC conductors and equipment grounding conductor from combiner boxes to
Utility-Interactive Inverter cabinet.

Install 20A/1P dedicated branch circuit breaker inside existing Panel B. Install nameplate

"Solar Monitoring System" next to the circuit breaker.

Install 15"C, 2#12, 1#126 to Communication device/Remote monitoring system installed outside of existing
office building. Conduit shall be installed concealed inside the office building and exposed on outside.

Install Y5"C, Category 6 cable to Communication device/Remote monitoring system at outside of existing
office building. Conduit shall be installed concealed inside the office building and exposed on outside.
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coNTY | “O000e " | TOTAL PROUECT 568
Photovoltalc Module Utlilty Interactive Control Cablnet CALIFORNIA STATE FIRE MARSHAL '
L APPROVED 03| Sac 5505
rovaio | n does nOT authorize or
PV modules shall be minimum 280 (STC) waflt, polycrystaliine sllicon cell fype module UtITty Interactive Inverter cablnet shall be outdoor type, Factory assembled system conslsting approve any onission or deviation fron
wlth Interconnectlon connectors rated for 90°C. PV modules shall be UL 703 of the Followln . applicable regulations. Final approvalis
g equlpment: subject to field inspection. One set of
Ilsted with a maxIimum system voltage of 600 VDC. PV module manufacturer - NEMA 3R Enclosure approved plans shallbe available on the /r \:7 m
shall be one of those manufacturers llsted as ellglble Callfornla Solar Inltlative 100 KWS100 KVA 480,277 V. 3-ph dow! ¢ factor of 0.99 ; project site at al tines. meQ ; 07-29-11
(CS1) PV module manufacturer ’ » J-phase, s-wire ar g power facror of U.JJ or grearer. _ | | RecISTERED ELECTRICAL ENGINEER ~ DATE
¥ - Fused Sub-array Comblner wlth minimum of 4 array [nputs for posltlve DC, negative DC, and Reviewed by: EOEN CUARING
Photovoltalc Array Clrcult Comblner Box DC ground bus bars. Fosltive array Inputs fuse size fo mafch loading. Approval date: 03-25-11
- Bullt-in DC and AC dlsconnect swlfches sfze to match loading.
PV array circuit combiner box shall be factory assembled, 600 VDC rated combiner box with - Integrated output Isolatlon type transformer.
fuse for all PV input circuits, two isolated DC bus bars, ground bus bar, all enclosed inside - Ground Fault Protection.

NEMA 3R lockable hinged cover enclosure. The combiner box shall be UL 1741 listed. - Integrated AC and DC Surge Protectlons. Ceneral Notes:
- Integrated AC and DC contactors. or the accuracy or completeness of electronic copies o is plan sheet.

PV array circuit combiner box shall have the following components:

- DIN Rail mounted touch safe fuse holders with fuse rated for 600 VOC. Cprecharge olreunt. A. Provide and Install all necessary warning labels/markings per
- Positive DC bus bar, Negative DC bus bar and ground bus bar. urrent ana porential rransrormers ) Article 690 of Californla Electrical Code (CEC) and fthe State
- DIN rail mounted Grid-Tie surge arrestor: The surge arrestor shall be Type 1 heavy duty - Human Machine Interface (HMI). AC/DC Inverter’s HM/I shall be GQUf,Dped wlth LCD and key,DGd Flre Marshal’s gufde//’ne for solar PV Installation.
surge protector and rated to withstand 40 kA (8/20 micro second) induced transient surge displaying maln menu. HMI maln menu shall dlisplay system moniforing, status and faulfs and
type and compatible to use with grounded PV arrays. operation. Monitoring menu shall display system status, metering, dally, weekly and monthly B. Solar PV Installatlon shall comply with the latest guldellne
- Plastic shield guards to enclose DC buses from all sides. energy production. Stafus and faults menu shall display stafus messages, system oufpuf, and from Callfornla Department of Forestry & Flre Protection,
number of faults. Operation menu shall display control and settings. Offlce of the State Flre Marshal and latest Program Handbook
— Commun/‘caﬁ?n Devlce/Remore Monffo.rfng System . . - Communlication Gateway wilth datalogging and communications for remote monitoring system with from Callfornia Solar Inltlative (CS/).
Dm‘q acquisition system shall be in NEMA 3R enclosure with the following equipment: Internet connectivity (TCP/IP). Communlcation gateway shall be UL [|lsted.
-main and 1/0 processors, - Sub-array monitoring for detalled array performance monltoring of each array Inslde sub-array C. For graphlc symbols and abbreviations, see GP.
-32MB RAM and 16MB flash i
combiner of the Utllity-Interactive Inverter cablinet Metering System
~2x16 character LLD - AC Ground bus bars.
_,ﬁAmeOdf”?Mcggm“/’}?’rcj%O’Zfb P, e Metering System shall be In NEMA 3R enclosure and shall conslsts of
“Serial port with RS-485 Modbus. Enclosure shall be NEMA 3R, 14-Gauge, and powder-coated standard factory flnlsh steel enclosure. 7‘/7; fo/low/’gg 2qu;pm3nf:ﬁ »
_ : : } - All screws, latches, hinge pins and simllar hardware shall be stalnless steel. HMI, AC and DC - rmevenue Graae /;mroauction Merer
Inputs with multiple modes: voltage, current, resistance, pulse and status o
_ ZPO VAC input P e ’ ' P dlsconnect switches, and equipment rating labels shall be mounted on the exterlor door. Exterlor ~0.27% Class Revenue Certiflable Energy and Demand Metering
~Approved for California Solar Initiative (CSI) data monitoring/reporting system door shall have Interlock switch and be lockable with a padlock. The cablnet shall have MEVI3 -Multifunction Electfrical Measurement
A s7ring of Phofovolfaic Modules in series, TYP rated flitered, top entry forced alr cooling system wlth one fan, sloped roof, and shall be -R5485 Modbus Protfocols
¥ sultable for selsmic zone 4 compllance. . -3 L/;Lne LE;D display
T T T T T T T T T T e N -Power transducer
: Photovoltaic Module, TYP . ./ o
[ Y \ NEMA Sk JB DC/AC Inverter shall be rated at maximum continuous output power of 100 kW (100 kVA) with Input ~an accuracy of */- 0./ or better for volfs and amps
. i +DC BUS operating voltage range between 315 to 600 VDC and maximum DC Input current of 33/ A. -0.2% for power and energy functions
——a G2 @ e o0 e i1 o & o i — —(T Inverter shall be capable of operating at amblent temperature range (Full power) of -4°F fto +*/122°F. - Power supply
" , , . j # Fuses DC/AC Inverter manufacturer shall be one of those manufacturers Ilsted as ellglble Callfornta Solar - DIn Rall Mount Datallne RS485 Surge Protection, |[EC6/643-2/ compliance
NEEEEE SRR I IP PP IP | | v — ”LD Inltlative (CSI1) DC/AC Inverter manufacturer. Photovoltaic System Requirements
e e r Photovoltaic System complete design and installation details inclusive
N | /gggund x Confactor for backfeed protection and automatic array fault Isolation of all Engineering calculations shall be signed by a Professional
N I N L e X x Contactor fo open at night and fo minimize standby losses Engineer of the respective field (both Electrical and Civil Engineering)
4 Strings : I _XXx Precharge clreult o l__._ in the State of California shall be submitted for approval by the
g Grounding , — : | Fused Sub-array Current transformer, typical Potentlal ! Contractor. The PV design shall meet or exceed the following
Jug, TYP E ! i Comblner DC DC/AC Inverter transformer, typlcal ! requirements;
L ’ | — ! i Dlsconnect !
| _De BUS ! i +DC BUS Swltch ¥ AC Dlsconnect! 1) Total designed capacity of photovoltaic system at existing Equipment
a B e oo e e g & g s ! | S | ) Switch | Merering System Storage Building shall be minimum 100 kW CEC-AC rating.
. ) - Py 4 cireuit| - | | AC| |3 * X o~ N Number of PV module per string shall be arranged in a manner to
H { § : rray Lircui ' | | D¢ 3 | I meet or exceed the following:
mmemmde---? 800008 - & ---mmm------ &------ Combiner Box ! | oo - ! | , g ,
' : DC GND i — LD IGa) - Maximum system voltage based on lowest excepted ambient
e __1! _________ xxx / R temperature at the site (Voc maximum on coldest day) shall be no
E—- -7 1" [~~~ /==¢--------n- (- less than 1X of the inverter’s maximum input DC voltage range.
) , e e i 1 Surge I —e— /20V _ : : :
Wed male-female Equipment Grounding / h | m Isolation — rotection. TYP | L.‘ M Maximum system power vol/tage based on average high ambo/emL
rapid connector, typical Conductor, TYP g | — Transformer J/,} temperature at the site (Vmp on warmest day) shall be 20X greater
’ | | RS485 Cable——2.d.—._l—.—._._. 2 than the inverter’s minimum input DC voltage range.
+DC BUS | i — Communlcation Gateway [ | 1+ Communication
. S P o , o \_ - ! i _DC BUS \ ! !i Device/Remote [ |2) Photovoltaic system module row spacing shall be designed to
,}’ 1 I I . . » .
. . . # Fuses , ' Ground Fault Category 6 cable to telephone/ i .+A_42/?/’_7‘c_)r/'_n_g_§y§g‘gml prevent shading from adjacent module
st ek SIS bR Sommmmmmmee $----- " — o | : - Profection Local Area Network ferminal board —— 3) All wiring except at module interconnection shall be concealed
A : T T Uiy nferaiiive Inverter Cablnar TNEWE 3R TEpE 3-Phiass Weter SockeT. T inside conduit system.
i \ : PV production meter will be furnished - .
R A S R BN by SMUD : 4) Photovoltaic system modules structural support system shall be
1 fo LY My . . . .
# Strings : \\ Pad mounted ~ ': \ : designed to withstand wind forces of 85-mile per hour.
\ — ——— Ground bus e —— @ ; :
| ?MUD 75;@”‘/’@6 | N S : 5) Photovoltaic system wiring and protective devices shall meet or
~ ! — ransrormer I <+ ! :"':_'?:.".'_'.'_'5""'.@’1_1' """"""" - exceed the requirements of all applicable codes.
: -DC BUS ! - § L . . ]
& B2 eo e o0 it f & S| T (E) Main |—:— 2— | ! 6) PV Array Circuit Combiner Boxes locations as shown are arbitrary
’ ’ ’ : NEMA 3R JB PV Array Circuit Switchboard i— T —! PV Service Disconnect Switch only. Contractor shall install the combiner boxes at locations that
N X T L N Fpupupue b [A— Combiner Box, typical 480/277 V, | e with fuses best suit the photovoltaic system strings layout.
3-phase, | | . . . ,
4_@/-,,6 . = | 7) PV modules installed on different slopes and/or orientation shall
''''''''' not be part of the same string except PV modules installed on flat
Photovoltaic modules at existing Building roof.
(For clarity, 2 combiner boxes shown) PHOTOVOLTAIC SYSTEM THIS DRAWING ACCURATE FOR ELECTRICAL WORK ONLY
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applicable regulations. Final approval is bm M q . 07-29-11
34TH STREET 233#%‘32J‘.’,.IAZ'%AZﬁ%‘Z”JSQ.mﬂ?: o the REGISTERED ELECTRICAL ENGINEER ~ DATE

project site at all times.

................ u "";‘;;t‘"""""“"“'“"“‘""'”';3;:;:'.::'.::::';::':.:::.::::'.::'.:.:::';::';. T T D T D S I Reviewed by:
Approval date: 09-15-11

: 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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General Notes:

g;é:s:z'.:5'%.::1*;::'5'.;':.e:s'.z'.::'.:::;.‘;:z's'.z's'.::s:z'.s::'.:z:;.‘;:z's'.z:;.3::3'.::'.zz:a:';:;,-’: "-._: ______ A. Provide and install approved conduit support on top of

g T i the roof to support conduit system and junction boxes.
Conduit support shall be one-piece and non metallic type.
For conduit support details, see Detail 1 on sheet EE-4.

o
-n
—

B. All exposed conduits shall be galvanized rigid steel, with

o
w
w
E minimum size of".
(/p)
o

.....

C. Size conduits to allow for 507 future capacity.

D. No DC wiring except underneath the PV module connector shall be

. % ~(E) Conduit
L / /// exposed.
//// E Use type CGB connectors at conductor/cable terminations

1448 SQ FT [ at junction boxes.

"‘a__]o'—O" s F. DC conduit/conductors between photovoltaic modules and

Available space in hatched area photovoltaic Array Circuit Combiner Boxes are not shown.
for PV panels to be installed,

typical 6. For Graphic Symbols and Abbreviations, see GP sheeft.

?,5.53::::553::::s::e:;:s::s::z::z::::s::e:z:s::?s::::::::::s::e:;::ézzs:ziz:z:;:ez:;:;:;éz;:zs:zz:z:;:s:::::::z::s::e:;:s::s:zz:s:;:;éég /23/75 SQ FT / 24 W. Provide and install necessary warning labels/markings per

Article 690 of California Electrical Code (CEC) and the State
///////// "*“:&:{F:‘ Fire Marshal’s QUI'de//'ne for solar ,DhO?LOVO/'IL(]/.C installation.

............................... o ST 1. Install MC4 male-female rapid connectors to connect USE/USE-2
Lo : ;! conductors and PV strings positive and negative terminals.
No splicing inbetween the connectors and combiner boxes shall be allowed.

......................

~ (E ) Main
Roof mounted PV Array ww '~ o Switchboard
Circuit Combiner Box, T

typical 9 places

Notes | Approximate|1iit Angie| PV Installation Method
Canopy Roof Height

L15-0" 1/12 pitch| [Install photovoltaic panels on a self ballasting type racking system.
Photovoltaic panels shall be installed facing due south.

+24°-0" |1/12 pitch| fFor photovoltaic self ballasting rack mounting and for Structural
support requirement, see Detail 2 on sheet EE-4 and sheets ST-1

+24’-0" |10 degree | d9nd SI1-Z.

QSIS

+26°-0" |1/12 pitch| - Install photovoltaic panels on a racking system facing due south.

-
-

1624 S FT] ,,,,,,,, | T Ao - The required number of anchoring pedestals ONLY for supporting the
¥ L : i QV

| PV System in this area has already been installed/anchored to the existing

""""" roofing and are flashed waterproof by the State of California. The anchoring
S e pedestals (2-piece standoffs Part No. 310557) are manufactured by UNIRAC.

o g - o In the event additional pedestal are necessary for supporting the proposed

) g o ) A A, PV system, provide and install pedestals as required with the exception that

o *_ these pedestals should not be anchored to the existing roofing. Additional
G pedestals required can rest on existing roofing with sacrificial membrane
/ in-between pedestal flange and the roofing material.

4 A —W—Nk— | & - For approximate location of existing anchoring pedestals, see plan sheet
LU SRS, SRR | | ) UL UU OO U 57'_ 3 & 4"

@ - 2"C, RSC, DC conductors and equipment grounding conductor from
? photovoltaic Array Circuit Combiner Box to Utility Interactive

Inverter Cabinet.
ROOF PLAN I

Notes (Continue)
SCALE " = 20’'-0"

@ After installation of PV panels, rotate existing evapcooler disconnect switch in a manner
to provide proper working clearance infront and around the disconnect switch.
Modify existing conduit and conductors and install junction boxes as required to suit relocated
location of the disconnect switch and rewire. New conduit and conductors to match existing. THIS DRAWING ACCURATE FOR ELECTRICAL WORK ONLY
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Notes:

4"C, Four conductors; three phase, and one equipment
grounding conductor to existing Main switchboard via
photovoltaic Service Disconnect Switch.

@ (9) 2"C, RSC with DC conductors and equipment

®
@
®
©®

T /\ (E) Roof, see note on EE-3.

Jesse S.Sandhu

grounding conductor from photovoltaic Array Circuit
Combiner Boxes on the roof.

Y7°C, RS485 modbus cable as required.
1'C, 2#12, 1#126

'C, Category 6 cable to existing telephone terminal
board.

For tilt angle requirement on photovoltaic panel
installation, see Notes on sheet EE-3.

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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Metering System =
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Seismic restraint,
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STRUCTURAL NOTES

l. ALL EXISTING STRUCTURE DIMENSIONS NOTED ARE APPROXIMATE.
2. LATERAL WIND RESISTANCE CALCULATIONS SHALL BE BASED ON:
A. DESIGN WIND SPEED: 85 MPH.
B. DESIGN WIND EXPOSURE B.
C. 2010 CBC DESIGN CRITERIA.

3. STRUCTURAL SUPPORT CONNECTIONS SHALL BE
LIMITED TO CROSS-HATCHED AREAS INDICATED ON PLAN.

4. WATERPROOFING AND FLASHING SHALL BE SUBJECT TO APPROVAL.

5. STRUCTURAL SUPPORT LAYOUT AND CONNECTION SHALL BE
SUBJECT TO APPROVAL.
6. SUPPORT CONNECTION OR OTHER LOADING NOT ALLOWED

WITHIN MIDDLE THIRD OF JOIST SPAN.
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STRUCTURAL NOTES

A

l. ALL EXISTING STRUCTURE DIMENSIONS NOTED ARE APPROXIMATE.

2. LATERAL WIND RESISTANCE CALCULATIONS SHALL BE BASED ON:
A. DESIGN WIND SPEED: 85 MPH.

B. DESIGN WIND EXPOSURE B.
C. 2010 CBC DESIGN CRITERIA.

3. STRUCTURAL SUPPORT CONNECTIONS SHALL BE

LIMITED TO CROSS-HATCHED AREAS INDICATED ON PLAN.

4. WATERPROOFING AND FLASHING SHALL BE SUBJECT TO APPROVAL.

5. STRUCTURAL SUPPORT LAYOUT AND CONNECTION SHALL BE
SUBJECT TO APPROVAL.

6. SUPPORT CONNECTION OR OTHER LOADING NOT ALLOWED WITHIN

MIDDLE THIRD OF JOIST SPAN.
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