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COVER SHEET

MECHANICAL PARTS OVERVIEW
ELECTRICAL PARTS OVERVIEW
ASSEMBLE DUAL TILT CHASSIS
INSTALL MODULE CLIPS

ESTABLISH ARRAY LINES

INSTALL TRAYS & CHASSIS

INSTALL CROSS TRAYS

INSTALL EDGE DEFLLECTORS & SKIRTS
REFERENCE BALLAST DESIGN

INSTALL BALLAST

INSTALL ANCHORS

ARRAY STRINGING MAP

INSTALL WIRE MANAGEMENT

INSTALL HOMERUN CONDUCTORS
INSTALL PV MODULES

COMPLETE MODULE & DC WIRING
ASSEMBLE POWER STATION RACKS
MOUNT POWER STATION TO ARRAY
INSTALL DC HARNESS

INSTALL INVERTER & AC COMBINER
SUB-ARRAY GROUNDING & BONDING JUMPERS
INSTALL AC COMBINER EXIT & SYSTEM GROUND
CONNECT DC HOMERUNS

CONNECT INVERTERS & AC COMBINER
COMPLETE COMMUNICATION WIRING

1414 HARBOUR WAY SOUTH
RICHMOND, CA 94804 USA

SUNPOWER

(510) 540-0550

THE

RODUCTION,

'SUNPOWER CORFORATION IS STRICTLY FORBIDDEN

DISCLOSURE, OR USE WITHOUT

ENGINEER'S STAMP

NOTE:

1. THIS RACKING SYSTEM MAY BE USED TO GROUND AND/OR
MOUNT A PV MODULE COMPLYING WITH UL 1703 ONLY WHEN THE
SPECIFIC MODULE HAS BEEN EVALUATED FOR GROUND AND/OR
MOUNTING IN THE COMPLIANCE WITH THE INCLUDED
INSTRUCTIONS.

2. FOLLOW ALL FASTENER TORQUE SPECIFICATIONS OUTLINED
HEREIN THIS DOCUMENT IN ORDER TO ENSURE PROPER ASSEMBLY
AND BONDING FOR THE SYSTEM PER UL 2703. ALL CONNECTIONS
REQUIRE PERIODIC RE-INSPECTION TO VERIFY THAT THERE ARE NO
LOOSE COMPONENTS, LOOSE FASTENERS, OR CORROSION. IF LOOSE
COMPONENTS, LOOSE FASTENERS, OR CORROSION IS FOUND,
AFFECTED COMPONENTS SHOULD BE IMMEDIATELY REPLACED.

3. THE HELIX ROOF SYSTEM WAS EVALUATED UNDER UL 2703 WITH A
MAXIMUM SERIES FUSE RATING OF 20A.

4. IN ADDITION TO THE INSTRUCTIONS QUTLINED IN THIS
DOCUMENT, IT IS THE RESPONSBILITY OF THE INSTALLING
CONTRACTOR TO ENSURE COMPLIANCE WITH NFPA 70 U.S.
NATIONAL ELECTRICAL CODE.

5. THE HELIX ROOF MOUNTING SYSTEM HAS COMPONENTS WHICH
HAVE BEEN EVALUATED FOR BONDING AND MECHANICAL LOADING
WITH THE FOLLOWING UL LISTED PHOTOVOLTAIC MODULES:

ALL NON-GEN 5 FRAMED UL LISTED MODULES BY SUNPOWER
(E246423 AND E331841): MODELS SPR-XYY-###, WHERE YY
REPRESENTS NUMBERS 18, 19, 20, 21 OR 22, AND ### REPRESENTS
ANY NUMBER FROM 365 TO 310; SPR-EYY-###, WHERE YY
REPRESENTS NUMBERS 18, 19, 20 OR 21, AND ### REPRESENTS ANY

NUMBER FROM 345 TO 285.

6. THE HELIX ROOF MOUNTING SYSTEM HAS BEEN EVALUATED FOR A
CLASS A SYSTEM FIRE CLASSIFICATION FOR A LOW-SLOPED ROOF
USING TYPE 2 MODULES. REFER TO FA302, FA303, & FA304 FOR
ADDITIONAL FIRE CLASSIFICATION REQUIREMENTS.

7. THE HELIX ROOF SYSTEM IS A NON-SEPARETLY DERIVED SYSTEM. IN
ORDER TO MAINTAIN A LISTING FOR GROUNDING AND BONDING,
LISTED (ZODZ) OR RECOGNIZED (ZODZ2) WIRE MANAGEMENT
DEVICE(S) MUST BE ASSEMBLED ACCORDING TO MANUFACTURER
INSTRUCTIONS.

8. THE SYSTEM HAS BEEN EVALUATED FOR A DOWNWARD LOAD OF
30 PSF, AN UPWARD LOAD OF 10 PSF, AND A DOWNSLOPE LOAD OF
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01

513834

TRAY, LEADING, HELIX ROOF

02

513833

TRAY, LINK, HELIX ROOF

03

513841

DEFLECTOR, LH, HELIX ROOF

04

513842

DEFLECTOR, RH, HELIX ROOF

05

513843

PLATE, ANCHOR, HELIX ROOF

06

513844

TRAY, OPTIONAL BALLAST, HELIX ROOF
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07

515928

FRONT SKIRT, HELIX ROOF

12

514056

BASE, CHASSIS, DUAL TILT, HELIX ROOF

13

514057

PLATFORM, CHASSIS, DUAL TILT, HELIX ROOF

14

515063

SCREW, CAP, SH, M6 X 1 X 12, 18-8 SS (DIN912)
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NOTE:

1. THE FOLLOWING COMPONENT HAVE NOT BEEN EVALUATED FOR BONDING OR MECHANICAL LOADING: DEFLECTOR LEFT - PART NO. 513841,

DEFLECTOR RIGHT - PART NO. 513842, FRONT SKIRT - PART NO. 515928, REAR SKIRT - PART NO. 515929, LINK TRAY - PART NO. 513833, SPOILER —

PART NO. 513836.

FA101

ITEM #

PART NUMBER

DESCRIPTION

15

512021

STUMP, WIRE MANAGEMENT, 50MM ID, HELIX ROOF

16

512510

LID, CABLE SUPPORT, HELIX ROOF

17

512511

CABLE SUPPORT, HELIX ROOF

512199

CLIP, WIRE FORMED, CABLE MANAGEMENT, INSIDE, 1624MM*"2

512200

CLIP, WIRE FORMED, CABLE MANAGEMENT, INSIDE, 352MMA"2

514265

FOOT, RECYCLED RUBBER, HELIX ROOF
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512660

FRONT LEG, INVERTER RACK, HELIX ROOF

512661

BACK LEGS, INVERTER RACK, HELIX ROOF

512662

LINK TO ARRAY, INVERTER RACK, HELIX ROOF

512663

RAIL, INVERTER RACK, HELIX ROOF

513007

BOLT, HH, 3/8-16 X %, 316SS

ENGINEER’S STAMP

513585

MOUNTING BACK PLATE, INVERTER/PANEL BOARD, HELIX

514865

BOLT, HH, 3/8-16 X %, 18-8 SS

107551

NUT, HEX, 3/8-16, 18-8 SS

515063

ASSY, WHIP TRAY W/FUSE CLIPS, INVERTER, HELIX

514439

HARNESS, DC COMBINATION, W/FUSE, 4 STRING, FEMALES TO MALE

514440

HARNESS, DC COMBINATION, W/FUSE, 4 STRING, MALES TO FEMALE

514435

HARNESS, DC COMBINATION, W/FUSE, 3 STRING, FEMALES TO MALE

514436

HARNESS, DC COMBINATION, W/FUSE, 3 STRING, MALES TO FEMALE

514437

HARNESS, DC COMBINATION, NO FUSE, 2 STRING, FEMALES TO MALE

514438

HARNESS, DC COMBINATION, NO FUSE, 2 STRING, MALES TO FEMALE

514685

INVERTER, SMA, STP, 24000TL-US-10, AFCI, CONNECTORIZED

512676

INVERTER, SMA, STP, 20000TL-US-10, AFCI, CONNECTORIZED
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514687

INVERTER, SMA, STP, 15000TL-US-10, AFCI, CONNECTORIZED

514686

INVERTER, SMA, STP, 12000TL-US-10, AFCI, CONNECTORIZED

513299

COMBINER BOX, AC, 4 INPUT, NO AUX, W/CONNECTOR

513300

COMBINER BOX, AC, 4 INPUT, W/ AUX, W/CONNECTOR

513301

COMBINER BOX, AC, 3 INPUT, NO AUX, W/CONNECTOR

DATE |DB | CB

513302

COMBINER BOX, AC, 3 INPUT, W/ AUX, W/CONNECTOR

513303

COMBINER BOX, AC, 2 INPUT, NO AUX, W/CONNECTOR

513304

COMBINER BOX, AC, 2 INPUT, W/ AUX, W/CONNECTOR

514477

HARNESS, AC, INNER, 72", HELIX ROOFTOP

514478

HARNESS, AC, OUTER, 108", HELIX ROOFTOP

516044

MONITORING POWER CABLE, HELIX ROOF

514697

COMM CABLE, INVERTER DAISY CHAIN, HX ROOF
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SHEET

FA102

STEP D — TORQUE FASTENERS

STEP A — STAGE MATERIALS

STEP C— INSERT FASTENERS

REFERENCE — ASSEMBLE DUAL TILT
CHASSIS

A. STAGE MATERIALS
1. STAGE CHASSIS, ADAPTOR
PLATFORMS, & CAP SCREWS

B. ALIGN PLATFORM
1. ALIGN HOLES IN UPRIGHT
OF CHASSIS WITH HOLES IN
ADAPTOR PLATFORM

C. INSERT FASTENERS
1. INSERT SCREWS THROUGH
PREPUNCHED HOLES AND
ENGAGE A FEW FULL
THREADS OF PEM NUTS TO
AVOID CROSS THREADING.

D. TORQUE FASTENERS AND
COMPLETE DUAL TILT CHASSIS
ASSEMBLY
1. TIGHTEN SCREWS TO
150 IN-LBS (17 N-m) WITH A
6MM HEX DRIVER.
2. COMPLETE DUALTILT
CHASSIS ASSEMBLY.

NOTE:

1. IT IS ADVISED THAT THIS STEP BE
PERFORMED ON AN ELEVATED PRE-
FAB WORKING STATION, NOT AT

ROOF LEVEL.

2. FASTENERS AND PEM NUTS ARE
NON-TREATED STAINLESS STEEL AND
SUCCEPTABLE TO GAULING. AVOID
TIGHTENING THE FASTENERS AT
EXCESSIVE SPEEDS AND DO NOT
OVERTIGHTEN.
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REFERENCE - INSTALL MODULE | (0 z g STEP 1 — ESTABLISH ARRAY LINES o z g
cLp w33 |& w | 33 |
> | Bz | A. STARTING FROM ANY CORNER, > | P3|
RIVET ATTACHMENT Z =218 ff SNAP CHALK LINES FROM A Z =23 ff
1. PLACE MODULE CLIP ON ) E g § - DIMENSIONED OFFSET FROM THE O E g §
CORNER OF MODULE FRAME 2 . | B8 EAST-WEST ARRAY ROOF EDGE, OR OTHER CONTROLLED 2 S | S
o 25 |8 o 25 |8
& ALIGN HOLES. g 39 | CONTROL LINE SETBACK. EACH ARRAY SHOULD HAVE g 39 i
2. USE RIGHT-HAND AND Z | = == | AT LEAST ONE EAST-WEST AND ONE | 2. | = ==
< g < g3
,I&iFJr;gﬁ:&Tch:g F?NNE;';'E 2|2 g 10 MODULE PAIRS/TENTS MAX (20 MODULES MAX) =i «——SERVICE AISLE NORTH-SOUTH CONTROL LINE. 2| Iz !
, w : (9p) :
WITH THE WIDE CLIPTABS [ Y N < = < S NOTE: ——
EXTENDING BEYOND THE L SN S N S R 5 ‘ ¥ 1. REFER TO THE PROJECT DRAWINGS
SHORT SIDE OF THE MODULE, \ ™ ' ‘ N b \ > \ FOR PROJECT SPECIFIC DIMENSIONS.
AND NARROW STACKING TAB S e e ’ =
it Z - o > = 3 A 3
EXTENDING BEYOND THE ,_, < = Y &= - ~ 2. SUNPOWER RECOMMENDS A
LONG SIDE OF THE MODULE. % ) . BN . ™ MAXIMUM E-W ARRAY SIZE OF 10
3. INSERT RIVET THROUGH . > , . S LN S ° MODULE PAIRS/TENTS OR 20
CLIP AND MODULE FRAME ENGINEER'S STAMP ) S Py A MODULES TO AID IN SERVICING OF ENGINEER'S STAMP
4.USERIVETGUNTOPULL | o - S | ~ e i = ARRAY, AND A MAXIMUM N-S ARRAY | |_
RIVET, SECURING CLIP TO = S = < < y = < DIMENSION OF 150' IN ACCORDANCE | =
MODULE FRAME ': _ : ~ N ) 3 R WITH CALFIRE MAXIMUM ARRAY SIZE. ':
w o e o %) ™~ S ~ Y w
5. REPEAT AT ALL CORNERS. <Dz il o ¥ e _ i g [ ek
1] = ; = - ./, e T [N ] Z
0w @) - o . L - O w =
SCREW-NUT ATTACHMENT o T Y _ = =
1. PLACE MODULECLIPON | O 2 b . (@) ;’ 2
CORNER OF MODULE FRAME | © 2 = 2 O O QX o«
& ALIGN HOLES. > g w5 - — > g o &
2. USE RIGHT-HAND AND T 150' . T -
LEFT-HAND CLIPS ON THE gg A w — MAX Q C’ 5:‘ A 2%
APPROPRIATE CORNERS, e < T Z | o < D
IN-FIELD MODULE CLIP INSTALLATION — RIVETTED ATTACHMENT WITH THE WIDE CLIP TABS 4 § % ) O O = <
EXTENDING BEYOND THE w 2 \ = w a
SHORT SIDE OF THE MODULE, § T | ) Qi L
AND NARROW STACKING TAB 2 : P “ | X T S pd
EXTENDING BEYOND THE a S ey | N 2 S S N\ N e a
LONG SIDE OF THE MODULE. s / o A A » . A
3. INSERT SCREW THROUGH | 8 e e ) < o 2 P o i v 8
CLIP AND MODULE FRAME, 8 5 < - < ~ = ' . s
AND SECURE WITH NUT. 3 S S . X R e R N i
4, TORQUE SCREW-NUT > > S ™ ) N N
FASTENER COMBINATION TO A W - 7 2 e v 2 2
80 IN-LB (9.0 N-m) ~ = < I — P i | &
5. REPEAT AT ALL CORNERS. o, : S S N - S [ ; «
2. S N - . ] b 1 ~ S s Z z
o E 5 Rl N :\ 3 : \\\ 20 X N % E
NOTE: L= . A A N = < =
1. USE THIS REFERENCE FOR o8 ' ,- v e y ) < N o g
MODULES WITHOUT '
PREINSTALLED CLIPS, AND IN : e
CASES OF MODULE FIELD I NORTH-SOUTH ARRAY OEIEE
REPLACEMENT. z z
: CONTROL LINE (TYP) :
|
ITEM NUMBER 515720 N N i | EAST ITEM NUMBER 515720
N | i MODULE
ITEM REVISION REV A A \ ] ITEM REVISION REV A
\ J \ . < || (TYP)
DATE DRAWN 11 FEB 2016 \\ : & ~ J : DATE DRAWN 11 FEB 2016
\ 1 2
DRAWN BY T. PETSAS \\\ | il i DRAWN BY T. PETSAS
s N | 1 |MODULE -
SCALE N /_/,,' :\ PAIR/TENT SCALE
SHEET AY : /__/ : {TYP} SHEET
FA202 N . I FA301
IN-FIELD MODULE CLIP INSTALLATION — SCREW-NUT ATTACHMENT STEP A — ESTABLISH ARRAY LINES
STEP 2 — INSTALL TRAYS & CHASSIS o z i STEP 3 — INSTALL CROSS TRAYS o z i
w | 33 |, w235 i
A. POSITION LEADING TRAYS 3 g o | i A. INSTALL CROSS TRAYS 3 g o | 2
1. ALIGN AND POISITON 3 Z 232 §§ 1. FIT CROSS TRAY OVER g % 28 §§
FIRST LEADING TRAY AT O E <32 5 EDGE OF CHASSIS, LINK TRAY, O E <2 £
INTERSECTION OF N-SAND | | 3 529 55 OR LEADING TRAY. a |l 3s2 55
E-W CONTROL LINES. g 390 | 2. LOCATE CROSS TRAYS AS g 390 |
2. POSITION ADJACENT Z | = == | CLOSE TO MAIN CHASSIS Z | = == |
LEADING TRAYS IN N-S - W] S g UPRIGHT AS POSSIBLE. - W] S g
DIRECTION, ALIGNING THEIR | ¢y | ™ : 3.INSTALLAMAXIMUM OF | ¢y | :
EDGE WITH THE E-W p— TWO CROSS TRAYS UNDERA [
CONTROL LINE. SINGLE MODULE LOCATION
B-C. CONNECT MAIN CHASSIS (FOUR CROSS TRAYS MAX
1. INSERT CHASSIS SLOTS PER MODULE PAIR).
INTO LEADING TRAY TABS
2. LOWER CHASSIS AND B. REPEAT CROSS TRAY INSTALLATION
ROTATE DOWN SO THAT 1. AS REQUIRED, REPEAT
MAIN CHASSIS SITS FLUSH ENGINEER'S STAMP STEP A TO LOCATE ALL CROSS ENGINEER'S STAMP
ON ROOF. TRAYS IN A GIVEN ARRAY.
— —
3. RE-ADJUST ALIGNMENT OF | = =
STEP B — CONNECT MAIN CHASSIS STEP A—POSITION LEADING TRAYS LEADING TRAYS WITH I: - NOTE: I:
CONTROL LINES. <2 el 1. CROSS TRAYS MAY BE USED TO <2 n
4. REPEAT AT ALL LEADING 8 L 2 ESTABLISH N-S SPACING OF MAIN 8 L 2
TRAY LOCATIONS. o T T CHASSIS, LINK TRAYS, AND LEADING | . T o
D-E. CONNECT LINK TRAY oV QO TRAYS. oV =
1 INSERTLINK TRAYTABS | © 25 o~ o3 O my
INTO MAIN CHASSIS SLOTS. | o2 g o Q 2. REFER TO PROJECT-SPECIFIC < g o 8
2. LOWER LINK TRAY AND 5 o - é DOCUMENTATION FOR SPECIFIC 5 5 O
ROTATE DOWN TO ROOF % a9 v e CROSS TRAY LOCATIONS. % a9 n -
SURFACE. << — << <
o' — o'
|_
3. COMPLETED LINK TRAY TO § Q |<£ STEP A — INSTALL CROSS TRAYS 3. 1 ADDITIONAL ROOF SPACER PAD § Q A
CHASSIS TO LEADING TRAY. W N MAY INSTALLED UNDERNEATH A PRE- W =
4. REPEAT AT ALL RELEVANT 8 = = INSTALLED SPACER PAD IN ORDER 8 =
MAIN CHASSIS LOCATIONS. | 2 ENSURE THAT CHASSIS AND TRAY pd
F. CONNECT NEXT MAIN CHASSIS a RAILS DO NOT CONTACT THE ROOF a
1. REPEAT STEPS B-E ABOVE SURFACE AS THE ARRAY MOVES OVER
TO BUILD OUT ARRAY. 8 ROOF UNDULATIONS. ENSURE THAT 8
8 STACKED PADS ARE PROPERLY 8
NOTE: = NESTED. =
1. PAIRS OF LINK TRAYS ARE REQUIRED ° °
AROUND THE PERIMETER OF THE ARRAY 4. THE HELIX ROOF MOUNTING
STEP D — CONNECT LINK TRAY STEP C— CONNECT MAIN CHASSIS REGARDLESS OF BALLASTING. SYSTEM HAS BEEN EVALUATED FOR A
2. LINK TRAYS MAY NOT BE REQUIRED 2 E(L)?{s/?\ f‘ ;ﬁ;ﬁgﬁgigﬁ:ﬂgﬁéﬂm 2z
WITHIN THE INTERIOR OF AN ARRAY. OE TYPE 2 MODULES. REFER TO FA304 OE
REFER TO PROJECT ARRAY LAYOUT = & . > 5
DOCUMENTATION FOR MORE SPECIFIC | & FOR ADDITIONAL FIRE o &
GUIDANCE. CLASSIFICATION REQUIREMENTS.
3. 1 ADDITIONAL ROOF SPACER PAD MAY
INSTALLED UNDERNEATH A PRE- = =
INSTALLED SPACER PAD IN ORDER ENSURE | |2 g
THAT CHASSIS AND TRAY RAILS DO NOT a a
CONTACT THE ROOF SURFACE AS THE E E
ARRAY MOVES OVER ROOF ITEM NUMBER 515720 ITEM NUMBER 515720
UNDULATIONS. ENSURE THAT STACKED
PADS ARE PROPERLY NESTED. ITEM REVISION REV A ITEM REVISION REV A
4. THE HELIX ROOF MOUNTING SYSTEM | PATEDRAWN | 11FER2016 DATEDRAWN | 11FEB2016
HAS BEEN EVALUATED FOR A CLASS A DRAWN BY T. PETSAS DRAWN BY T. PETSAS
SYSTEM FIRE CLASSIFICATION FOR A LOW-
SLOPED ROOF USING TYPE 2 MODULES. SCALE NTS SCALE NTS
REFER TO FA304 FOR ADDITIONAL FIRE  [sager SHEET
CLASSIFICATION REQUIREMENTS. FA302 FA303
STEP F— CONNECT NEXT MAIN CHASSIS STEP E— CONNECT LINK TRAY STEP B — REPEAT CROSS TRAY INSTALLATION
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STEP 4 — INSTALL ARRAY SKIRTS & EDGE | 5 . REFERENCE - BALLAST DESIGN p s
DEFLECTORS E ES |0 — - _ — = ﬁ 3 |
23 _ | D |\ D D | D N 3 0 0 3 REFER TO PROJECT DRAWING FOR | 85 |8
A. INSTALL ARRAY SKIRT g >33 | 2 N\ 2 % SPECIFIC PLAN REQUIREMENTS g >33 |Ef
<31 | i i o2 3 S | D - Q S-S N E PROJECT DEVELOPER
1. PLACE ARRAY SKIRT OVER £33 | . - . b, 38 |
EDGE OF LEADING TRAY, OR O =59 | 349 | 240 240 | ~ |349| - _ 0 0 0 0 O =35§ |
CHASSIS AT EDGE/END OF o | % 5 ; - - S < = < — - o | g 2 S | 258
2. ALIGN ADJACENT LEADING T2 3 : 4 J 4 N 3 I, ) 5! S " I3
TRAY OR CHASSIS AND PLACE D g g E - 0/ 0 = 0 0/ = ! o :
OTHER END OF ARRAY SKIRT = g 298| .~ |2.26| 7 (226 | - 298| - : J , R - 2
OVER EDGE OF LEADING o - - - - < : = - o . L2 , ,
TRAY OR CHASSIS. C [ ‘ ] ™ C . \7 \2 2 \7 ' !
B. REPEAT ARRAY SKIRT INSTALLATION 3 S N N3 3 > < N R
1. REPEAT STEP A AROUND L 7 E e ) o
ENTIRE EAST AND WEST 485 | « (298 - 298|  |4.85| O ,e ‘ 0 /.6
EDGES OF AN ARRAY. £ . - —
C-D. INSTALL LEADING EDGE DEFLECTOR C 3 C C | 7 : 2 2 9
1. AT CORNER LEADING 3 % 4 \ £ = S
TRAY, INSERT BOTTOM OF ENGINEER'S STAMP o * 2 1 o . I A o 7 ENGINEER'S STAMP
EDGE DEFLECTORINTO SLOT IN | | 4.85 | A 2.98 3.12 5.75 / /.0 0 0 0 —
LEADING TRAY. = w BN < - - = SOLAR OPTIMUM, INC
STEP B — REPEAT ARRAY SKIRT INSTALLATION STEP A —INSTALL ARRAY SKIRT 2. PIVOT EDGE DEFLECTOR = G) € s C 7 7 [
DOWN TO CHASSIS < a . 3 K S < 501 WEST GLENOAKS BLVD.
PLATFORM. SEow il > > > S B GLENDALE, CA 91202
3. SNAP IN TOP OF EDGE- 0O w o3 485 1485 0 0 o w < 800-552-9970
DEFLECTOR TO OUTER w L ) ; = Z
wy = v B % ®) (7] T—
SPRING CLIP ON CHASSIS 8 - o cﬂ): C _ C . 7 7 S>> O WWW.SOLAROPTIMUM.COM
PLATFORM s T N “ “ > 9
= ! . \ o2 )
E. INSTALL LAGGING EDGE DEFLECTOR | 5¢ g T 3] 3 ' 3 : 2 v g o2 LICENSE NUMBER 972228 C10
1. INSERT TOP OF EDGE =5 = 2 w 485  |4.85 0 0 05 wwv
DEFLECTOR INTO SLOT IN ) D e = - -~ ) <
CHASSIS PLATFORM. L 2 <o e C 7 Y4 T2 = = CONTRACTOR
2. SNAP BOTTOM OF EDGE <A = 3 N 3 ) < o )
DEFLECTOR INTO OUTER =4 4 - =
SPRING CLIP ON CHASSIS. oo |<_‘: 485  |4.85 2 _ 0 0 o
F. REPEAT EDGE DEFLECTOR % (%] ~ 3 S
INSTALLATION = = C . C e 7 7 %
1. REPEAT STEPS C-E a 3 o 3 S N 2
AROUND ENTIRE NORTH AND - o /
SOUTH EDGES OF AN ARRAY. 8 485 ~ |4.85 L~ /0 ,.9 e p I
. 5, n % b S ~ ™ .
NOTE: E X, C ey L C \ ™ X i w
1. ARRAY SKIRTS MAY BE USED TO ESTABLISH N-| | & B . 7\ 2 ; 2\ 9 5
S SPACING OF MAIN CHASSIS, LINK TRAYS, AND 3 > 4 2 ' 1 > > 3 >
LEADING TRAYS. x - : Z . "
STEP D — INSTALL LEADING EDGE DEFLECTOR STEP C — INSTALL LEADING EDGE DEFLECTOR 485| " |298| ~ 1312| 7 |575| 0 9 | a. | 0
2. SPRING CLIPS MAY HAVE TO BE PUSHED a— S . ~ . P [
BACK USING THUMBS TO AVOID 2 - C N C el C BN AN 7 2 | 2 B 7 23 O P I I M U M
DEFORMATION OF EDGE DEFLECTORTABS, Q|2 3 o 4 N 4 NH g [Ts Sl il el o S o2
3. AVOID STEPPING OR STANDING ON ARRAY || & 485 298| 11298 | | 85| 7 ' 0 _ 0 l 0 ! /,6 Y = & SOLAR OPTIMUM, INC
SKIRTS AND DEFLECTORS TO PREVENT ' ! : . . ' ' = = .
- T S e u ~ = — ] SS—— S ~ 501 WEST GLENOAKS BLVD
DEFORMATION AND DAMAGE. B |\ B : B _ B 3 . 1 4 7 \ 7 1 4 o :
4. THE HELIX ROOF MOUNTING SYSTEM HAS 1 N 2 Sh 2 N 1 Ny SN N N o GLENDALE, CA 91202
BEEN EVALUATED FOR A CLASS A SYSTEM FIRE | | e Ay Ss it =) S z 800-552-9970
CLASSIFICATION FOR A LOW-SLOPED ROOF g 7.56 | 7 502 | - 502 | - 7.56 | - ~ /0 O % 0 L 0 ~ 2
USING TYPE 2 MODULES. IN ORDER TO 8 - 5 . DN : A - S 8 WWW.SOLAROPTIMUM.COM
MAINTAIN THE SYSTEM CLASSIFICATION. IN z v |ImTTTT T T T 3 \ |ImTTTTTT T T 3 z
ORDER TO MAINTAIN THE SYSTEM \ | = ! \ I ! LICENSE NUMBER 972228 C10
CLASSIFICATION, MODULES MUST BE TEM NUMBER | 515720 N \\ ! C ! N \\\ | N : TEM NUMBER | S1720
MOUNTED OVER A FIRE RESISTANT ROOF = : | [IS——— e
COVERING RATED FOR THE APPLICATION, ITEM REVISION REV A /\/|x M ) i ZJ\ BALLAST COUNT \\\ ! i ITEM REVISION REV A
MOUNTED WITH 3/4 IN GAP OR LESS BETWEEN LWIND ZONE LABEL | | \ | . |1
THE ROOF AND THE SYSTEM, AND THE SYSTEM | o | 1FE820me N | 4 N ! \ ! ! DATEDRAWN | 11FEB2016 SIGNATURE
BE INSTALLED WITH DEFLECTOR LEFT, PART NO. | orawn gy T.pETSAS N\ | = | \ ! A DRAWN BY T.PETSAS
513841, DEFLECTOR RIGHT, PART NO. 513842, )‘// ! A | |
FRONT SKIRT, PART NO. 515928, AND REAR SCALE NTS MODULE PAIR LOCATION % | . ! D R ! SCALE NTS
SKIRT, PART NO. 515929. Py )/l./ 2 X 9 8 P | ANCHOR COUNT —— 17 . : — P
I N e |
PSFVALUE | \! = l N : .
STEP F — REPEAT EDGE DEFLECTOR INSTALLATION STEP E— INSTALL LAGGING EDGE DEFLECTOR FA304 REFERENCE BALLAST PLAN FA401
STAMP
STEP 5 — INSTALL BALLAST (IN ORDER oz | < - STEP 6 — ANCHOR ARRAY oz | < -
OF PRIORITY) w | 5% |5 w| 53 |
Q3 , |k A. POSITION AND INSTALL ANCHOR Az |
A. BALLAST LEADING TRAYS g z2m | 1. ALIGN TRAY OVER ROOF- g z2m |
L INSTALL UP TO 5 BALLAST | z32 |0 ANCHOR. O z32 |0
BLOCKS FLAT INTO LEADING o 8 e §§ 2. INSTALL ANCHOR IN o 8 e §§
TRAYS. | 233 1) ACCORDANCE WITH | 233 i
2. SLIDE BLOCKS AS CLOSE TO Z S % = ﬁg MANUFACTURER Z S % = ﬁg
< g < P
Z;IiOMSASIgLiHASSIS UPRIGHT | T § 5 é GUIDELINES. ) § 5 é
. w o w o
= B. POSITION ANCHOR PLATE =
B. BALLAST MAIN CHASSIS 1. PLACE ANCHOR PLATE ON
1. INSTALL UP TO 5 BALLAST TRAY, ALIGNING/INSERTING
BLOCKS FLAT INTO THE MAIN THREAD OF ROOF-ANCHOR CITY APPROVAL STAMP
CHASSIS. INTO SLOT OF ANCHOR-
2. SLIDE BLOCKS AS CLOSE TO PLATE.
THE MAIN CHASSIS UPRIGHT
AS POSSIBLE, ENGINEER'S STAMP C-D. INSTALL NUT ENGINEER'S STAMP
— 1. INSTALL NUT ONTO —
C. BALLAST LINK TRAYS E THREADED ANCHOR STUD E
1. INSTALL UP TO 5 BALLAST il AND TORQUE ACCORDING il
BLOCKS FLAT INTO LINK < |‘Q TO MANUFACTURER < |‘Q
TRAYS. 2 W GUIDELINES. 2 W
0O w [ 0O w >
2, SLIDE BLOCKS ASCLOSETO | |, % 2 W % <
THE MAIN CHASSIS UPRIGHT | O 3 NOTE: @] o
AS POSSIBLE. 8 : LN Z:' 1. ANCHORS MAY NOT BE NEEDED 8 : (o} f:
< g & o FOR ALL ARRAYS. REFER TO PROJECT =< g & o REVISION
D. BALLAST CROSS TRAYS O = j DRAWINGS FOR ANCHOR Y = O
1.INSTALLUPTO 9 BALLAST (& @ © < MANUFACTURER SPECIFICATION. Qdal VT MARK | DATE | DESCRIPTION
BLOCKS FLAT INTO CROSS e <C wn o <C =2 11/14/16 AS BUILT
STEP B — BALLAST MAIN CHASSIS STEP A — BALLAST LEADING TRAY TRAYS. = = STEP B — POSITION ANCHOR PLATE STEP A—POSITION AND INSTALL ANCHOR 2. OMG POWER GRIP = < &
% w MANUFACTURER GUIDELINES: % w A 12/14/16 AS BUILT
NOTE: L - http://www.omgroofing.com/files/ L
a a
1. BALLAST BLOCKS MUSTHAVETHE | =2 roofing-2014/documents/2015/ =
FOLLOWING PROPERTIES: 2 Manuals/ 2
- COMPRESSIVE STRENGTH OF AT RM1007_PowerGrip_InstructionCard.
LEAST 4000 PSI PER ASTM C140-75 8 pdf 8
- WET PROCESSED WITH A PRESSURE = =
OF AT LEAST 8000 PSI (BLOCKS ARE E 3. OMG POWER GRIP PLUS E
HYDRAULICALLY PRESSED ON BOTH MANUFACTURER GUIDELINES:
SIDES WITH A FIELDING PRESS). - http://www.omgroofing.com/files/
- REFER TO SUNPOWER DOCUMENT roofing-2014/documents/2015/
1505-511 FOR FULL BALLAST n Manuals/ n
SPECIFICATIONS. 58 RM1008_PowerGripPLUS_Instruction & 3
g % Card.pdf g %
2. REFER TO PROJECT DRAWINGS FOR [& & P i
BALLAST WEIGHT. 4. ECOFASTEN ECO-65 DRAWN BY: SCOTT
MANUFACTURER GUIDELINES: CHECKED BY: T.T.T.
3. SEISMIC REGIONS MAY REQUIRE - http://www.ecofastensolar.com/
THAT STACKED BALLAST BLOCKS BE :z: pdfs/eco65/ :z: SCALE: AS SHOWN
ADHERED TOGETHER USING A 2 eco65_ProductGuide_2_Install.pdf 2 DATE:
CONSTRUCTION ADHESIVE. = = 12/21/16
ITEM NUMBER 515720 ITEM NUMBER 515720
SHEET TITLE
ITEM REVISION REV A ITEM REVISION REV A
DATE DRAWN 11 FEB 2016 DATE DRAWN 11 FEB 2016
DRAWN BY T. PETSAS DRAWN BY T. PETSAS AS S E I\/I B LY
SCALE NTS SCALE NTS
SHEET-DUAL
STEP D — BALLAST CROSS TRAYS STEP C— BALLAST LINK TRAYS FA402 STEP D — INSTALL NUT FA403

STEP C—INSTALL NUT

SHEET NUMBER

AS10




PROJECT SITE

| WEST-FACING STRING

POWER STATION LOCATION |

77 >N /
\ \
/ /: | /

e

EAST-FACINGSTRING | »~ ~ > T o<~

N\ N\

/F

NS
LY

;|

7 Y ¥
/ r 4 Y -/
— e — — — — — — ——

— — — — — — — — — — — — — — — — —

REFERENCE — ARRAY STRINGING MAP

NOTE:

1. DUE TO E-W ORIENTATION OF
MODULES, STRINGS SHOULD BE
ROUTED IN THE N-S DIRECTION WITH
MODULES WIRED IN THE LANDSCAPE

DIRECTION.

2. INDIVIDUAL STRINGS SHOULD ONLY
CONTAIN EAST-FACING OR WEST-
FACING MODULES, AND STRINGS
SHOULD NOT CONTAIN A MIXTURE OF
EAST-FACING AND WEST-FACING
MODULES.

'SUNPOWER

. REPRODUCTION,

(510) 540-0550

SUNFOWER CORPORATION IS STRICTLY FORBIDDEN

RICHMOND, CA 94804 USA

STEP 7 — INSTALL WIRE MGMT.

A-B. INSTALLING 6-WIRE AND 32-

WIRE CLIPS TO FRAME
1. ALIGN GROOVE OF WIRE
CLIP WITH FRAME LOCATION
WHERE CLIP WILL BE
INSTALLED. DEPENDING ON
THE DIRECTION THEY ARE
BEING ROUTED,
CONDUCTORS MAY HAVE TO
BE INSTALLED INTO THE CLIP
AT THIS STAGE.
2. PUSH CLIP ONTO MODULE
FRAME FLANGE SO THAT THE

'SUNPOWER

. REPRODUCTION,

RICHMOND, CA 94804 USA
(510) 540-0550

SUNFOWER CORPORATION IS STRICTLY FORBIDDEN

THIRD MUTUAL
LAGUNA WOODS VILLAGES

24351 EL TORO RD.
LAGUNA WOODS, CA 92637
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SIGNATURE
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STAMP

CITY APPROVAL STAMP

REVISION
MARK DATE DESCRIPTION

A\ 11714716 AS BUILT

/A |12/14716 AS BUILT
DRAWN BY: SCOTT
CHECKED BY: T.T.T.
SCALE: AS SHOWN
DATE: 12/21/16

SHEET TITLE

I \ _ [ I B _ \ . ‘
i N | I N N\ ' Y | | 1 sl ~NJ ' 1 ' | | I | I N END RETURNS ENGAGE AND
N N ey \ < | e N | | N | | ™ 3. EAST-FACING AND WEST-FACING THE INSIDE GROOVE
| | - _ | |1 | % A A | | 1 | | ~ | STRINGS SHOULD BE WIRED TO ENGINEER's STAMP BOTTOMS OUT. ENGINEER's STAMP
1 L1 | A A | 1 1 L1 | I A 1 L1 | | | 1 = | | SEPARATE INVERTER MPPT INPUTS, | —
—R 11 | S R N I &1 | ~ " ' 5 ~ N AND EAST-FACING AND WEST-FACING | = C. DISTRIBUTE STUMPS = —
| | L9 | i | | 1 N N | | | | N \ STRINGS SHOLD NOT BE CONNECTED | 5 1. ESTABLISH N-S HOMERUN | 5 >
| | ' » 1™ | | 1] | | 1™ | ' | > | | N | I | | |TOTHESAMEMPPTINPUTONAN | 2 o ROUTING AND TRUNK LINES. | <C {2 w
) o o L ) INVERTER. S o < 2.PLACEUPTO2STUMPS | =2 L 2
2 c | / . / : : . o I o BETWEEN CHASSIS/TRAYS, | [ T G}
m I | 1 ' 1 | | S J ' 9 | | I | N I | | |4.ASTRINGLENGTHOF12MODULES © £ W 3 AGAINST THE CHASSIS/ oY <
| I\ | | | B | " | | N | ISSHOWNTOTHELEFT. THSMAY | @ 5| = 5 TRAYS, ALONG THE N-S % ~NZ
| | - o 1| |1 | | A I I % |~ - | VARY BY PROJECT. ;f g = HOMERUN TRUNK LINE. ;f g o 3
L LA | | A | L | | L | | 1 L LA I I | | A | | A S weE 3.REPEATACROSS PROJECT = & | F w
‘ Lo = : <] I 2 < i I I I I | 5.PRIORTO DEVELOPINGASTRING % 2 g 5 AS NECESSARY. i
. _ ~ \ \ . o
| I l 3 5 | N . | I I | N | | | I ; | I MAP AND LAYING OUT WIRE p <Dt > _ > <Ot E
D e i | D (D > > || MANAGEMENT COMPONENTS, Tis & O = STEP B — INSTALLING 32-WIRE CLIP TO FRAME STEP A — INSTALLING 6-WIRE CLIP TO FRAME D. DISTRIBUTE CABLE SUPPORT TRAYS &} 5 =
; ? : '- jl L= | | < . ' | L ADVISED THAT LOCATIONS OF POWER = L o 1. ESTABLISH E-W HOMERUN w <
-T--re——,,_r,_ T~ - rm——S-Nr | r—t——la— ' | STATIONS AND N-S AND E-W o < = ROUTING AND TRUNK LINES. | © T n
| 1 P = LN | S N S T \ : |1 | |HOMERUN TRUNK LINES BE Z e 2. PLACE CABLE SUPPORT | Z =
o o | . S < e | N | | ESTABLISHED. 2 TRAY AT VALLEY OF ARRAY | 3
2% % % % % I A I 1 R O O B R I R O | RONCURE. e
i a A > = 8 TRUNK LINE. 8
I - I | /\ I I I I -.\\ I |I' I I I .\ I . I I l { I I I I | - I I I I _'\\ | ‘ B 3. ADDITIONAL STUMPS MAY 2
| [ o . L R N U N N o I II h N N | N  |" BE REQUIRED IN E-W
> ' 3| | > | S ! 1 | S DIRECTION NEAR MODULE
o < £ = ] ,/"' = S - 7 e | ==t 4+ | 7 I ,/'.I I ’| |
T T % et 1 T e et O % R SV 5 B S |
LIS 0 DY Y DY Y Y DY Y ey LN L 2 NoTE 2
S - . || : : LIS | T B | N N 52 1. THE ABOVE STEPS AND 58
R A R RN I . ASSOCIATED PHOTOS PROVIDE 2 ¢
| i | | | 1 | ] L1 | | | ] | 10 A LA g LA - l - l | A ug EXAMPLE APPLICATIONS OF WHERE | &
- 1 / pl r ~ | | |
\ { I ] { \ i 1 \ { I I | { i e — S f SE : y; y; AND HOW WIRE MANAGEMENT
~\ \ COMPONENTS CAN BE UTILIZED.
\ \/ / \ \/ / \ \/ / \ \ U/ \ N/ / X _7 SPECIFIC USE ON SITE MAY VARY.
~_X_7~ ~_X _7~ ~_X_7~ ~_X_7~ Vo N=X 7 ~C < <
, N\ N g 2. INSTALLATION OF 6-WIRE AND 32- | &
, E-W HOMERUN TRUNK ‘ ( N-S HOMERUN TRUNK \ mmmmmmmmmmm e s = WIRE CLIPS SHOULD OCCUR WHEN =
JUMPER N\ ! S || EAST-FACING - MODULES ARE PLACED WITHIN =
N W!RE \\ : . ”JIP‘ MODULE ITEM NUMBER 515720 ARRAY DURING MODULE ITEM NUMBER 515720
PN (TYP) Y i ‘ I | (TYP) MEMREVISION | REVA INSTALLATION STEPS. TEMREVISON | REVA
\ I = < |
\ [ > |
\ ] \\ | " | DATE DRAWN 11 FEB 2016 3. THE CROSS SECTIONAL AREAS OF DATE DRAWN 11 FEB 2016
WEST-FACING ) | N
| < e DRAWNBY | T.rETsAs WIRE MANAGEMENT COMPONENTS  |orawnsy | T.persas
MODULE N = ' | MODULE o - ARE SIZED BASED ON NOMINAL s e
(TvP) N o ™ PAIR/TENT DIMENSIONS OF #12 AWG PV RATED
N - | (TYP) ST CONDUCTORS. STUMPS AND SHEET
N | FA501 SUPPORT TRAYS CAN ACCOMMODATE FA502
REFERENCE BALLAST DESIGN e s s STEP D — DISTRIBUTE CABLE SUPPORT TRAYS STEP C—DISTRIBUTE STUMPS WITHIN ARRAY UP TO 32 CONDUCTORS.
STEP 8 — INSTALL HOMERUN o | = . STEP 9 — INSTALL PV MODULES o | = .
CONDUCTORS ES | ES |
LLI‘ 25 §== LLI‘ 25 §==
A3 |l A. INSERT MODULES INTO TRAY/ 3 |
A-C. ROUTE HOMERUNS N-S Z £23 + CHASSIS SLOT Z £23 +
s rrom || 535 |1 Tav, ALion mooue cues | & | 555 | i
O | 855 | ' O | 855 |
POWERSTATION LOCATIONS, | — | 22 3 | i WITH SLOTS IN TRAYS. | 288 |1
TO THE IDENTIFIED STRING | Z. | = == | 2. LOWER MODULE TO Z| = ==
ENDS WITHIN ARRAY. D33 § INSERT MODULE CLIPINTO | ) | 3 2 §
2.ONCEALLSTRINGSARE | ¢fy | ™ SLOT IN TRAY/CHASSIS. wn |-
LAID OUT, GATHER BUNDLE [~ — B. INSERT MODULE INTO SPRING CLIP [~
OF HOMERUN CONDUCTORS 1. PIVOT AND LOWER
AND ROUTE THROUGH THE MODULE DOWN TO MEET
HOOK FEATURES ON THE CORRESPONDING SPRING
STUMPS. cLiP.
3. CONTROL TENSIONS ON 2. SNAP MODULE CLIP INTO
HOMERUN WIRING SO THAT SPRING CLIP.
CONDUCTORS ARE ELEVATED ENGINEER's STAMP 3. REPEAT STEPS A AND B1-2 ENGINEER's STAMP
ABOVE ROOF SURFACE — " AT THE NEXT NORTHERN OR | |
BETWEEN SPANS. = -4 SOUTHERN MODULE =
- o LOCATION, BUILDING oUT | 5
D. ROUTE HOMERUNS E-W <P Q AN ENTIRE N-S COLUMN. < 2 n
1. FROM MANAGED N-S 2 W 2 C-D. COMPLETE E-W MODULEPAR | 2 LU b
HOMERUN TRUNK LINE, o I > 1. REPEAT STEPS A-B, o I 5
GATHER BUNDLES OF oV O STARTING AT SLOTS oV -
CONDUCTORS ANDROUTEIN @ 25 o0 © LOCATED IN CHASSIS Q> &l
THE E-W DIRECTION BY ;'E D a3 PLATFORM. THIS WILL ;'E D o2
LAYING THEM INTO THE o E el COMPLETE THE o E H g
CABLESUPPORTTRAYSAT i B3 ¥ o INSTALLATION OF A Ha 24
THE MODULE VALLEY e < o) COMPELTEE-W MODULE | oo < <
STEP B — ROUTE HOMERUNS THROUGH STUMPS STEP A — ROUTE HOMERUNS THROUGH STUMPS LOACTIONS. g9 T PAIR. o= 5
. 2] . 2]
2. POSITION AND INSTALL o - 2. REPEAT STEP C1 FOR AN o zZ
HOMERUNS INTO o <t ENTIRE N-S COLUMN. o
ADDITIONAL STUMPS AS Z a E. COMPLETE MODULE INSTALLATION | Z
NECESSARY TO ENSURE THAT | = Z 1.REPEATSTEPSA-DFOR | =3
HOMERUNS ARE ADEQUETLY | THE NEXT COLUMS OF E-W .
SUPPORTED IN THE E-W ] MODULE PAIRS. ]
DIRECTION. 3 NOTE: 8
3. INSTALL OPTIONAL £ 1. MODULE WIRING, HOMERUN WIRING, £
SUPPORT TRAY LIDS AS s AND OTHER SYSTEM COMPONENTS s
REQUIRED LOCATED UNDERNEATH THE MODULES
’ ARE NO LONGER ACCESSIBLE ONCE AN E-
NOTE: W MODULE PAIR IS INSTALLED.
gl wy wy
= =
1. ENSURE CONDUCTORS ARENOT 1o g 2. WIREFORM CLIPS AND FINAL WIRE o g
PLACED IN CONTACT WITH ANY 2 § MANAGEMENT OF INTER-STRING AND = §
METAL EDGES OF TRAYS AND CHASSIS |2 & HOMERUN WIRING SHOULD BE INSTALLED |& &
OR CONCRETE BALLAST. SHIFT ' | SIMULTANEOQUSLY WITH MODULE
BALLAST TO AVOID CONTACT. INSTALLATION.
2. ADDITIONAL SUPPORT TRAYSAND | % z-o'ELEE?ETSTCGCEASD%’EE%';?;LSD BE z
STUMPS MAY BE INSTALLED BETWEEN | |2 OUTLINED IN THESE SHEETS DURING g
HOMERUN CONDUCTORS AND 2 MODULE INSTALLATION. 2
BALLAST AS CONDUCTORS ARE
TRANSPORTED OVER BALLAST BLOCKS ITEM NUMBER 515720 4. ONCE A MODULE IS |NSTALLED, UTILIZE ITEM NUMBER 515720
TO AVOID CONTACT. ITEM REVISION REV A A FEELER GAUGE OR OTHER EQUIVALENT | irem Revision REV A
DEVICE TO ENSURE THAT THE GAP
3. CONDUCTORS WILL BE FURTHER DATE DRAWN 11 FEB 2016 BETWEEN MODULE CLIP AND CHASSIS/ DATE DRAWN 11 FEB 2016
SUPPORTED VIA WIREFORM CABLE  |omawnsy | Tpersas TRAY UPRIGHT OR HAT SECTION ISLESS | pmwnar | 1.perons
LIPS DURING MODULE THAN OR EQUAL TO 1MM, AND THAT THE
scae TS PROTRUDING SPRING TAB CONTACTS THE | scaie TS
INSTALLATION. - MODULE CLip. -
4. COMPLY WITH MAXIMUM FA503 FA504

STEP D — ROUTE HOMERUNS E-W

STEP C— COMPLETE N-S HOMERUN ROUTING

COMPONENT CONDUCTOR FILL.

STEP D — INSERT MODULE INTO SPRING CLIP

STEP C—INSERT MODULE INTO CHASSIS SLOT

ASSEMBLY
SHEET-DUAL

SHEET NUMBER

AS11




PROJECT SITE

STEP B — SECURE MODULE-TO-MODULE WIRING

STEP C— SECURE HOMERUNS WITH WIREFORM CLIPS

EXAMPLE B — E-W HOMERUN WIRING MANAGED IN AN ARRAY EXAMPLE A — N-S HOMERUN WIRING MANAGED IN AN ARRAY

STEP 10— COMPLETE MODULE
WIRING & DC WIRE MANAGEMENT

A-B. SECURE MODULE-TO-MODULE

WIRING.

1. INSTALL TWO 6-WIRE
WIREFORM MODULE CLIPS
ON THE SHORT AND LONG
SIDE AT THE LOCATIONS
SHOWN IN THE PHOTO.

2. CONNECT ADJACENT
INTER-STRING MODULE
LEADS TOGETHER. ENSURE
THE CONNECTORS PROPERLY
MATE.

3. INSERT INTERCONNECTED
MODULE LEADS INTO
WIREFORM CLIP.

C. SECURE HOMERUNS
1. INSTALL 32-WIRE CLIPS AS
NECESSARY ONTO A MODULE
WHICH HAS BEEN INSTALLED
OR IS IN THE PROCESS OF
BEING INSTALLED.

2. INSERT HOMERUN
CONDUCTORS, POSSIBLY
BETWEEN A PAIR OF
STUMPS, INTO THE WIRE
cLIP.

D. INSTALL HOMERUN CONNECTORS
1. ENSURE THAT ALL
HOMERUN CONDUCTORS
ARE LABELED ACCURATELY
ON THE ARRAY AND POWER
STATION ENDS.

2. INSTALL ATYCO PV-4
CONENCTOR ONTO THE
POWERSTATION END OF
EACH HOMERUN.

3. INSTALL A CONNECTOR
MATCHING THE PV MODULE
TO THE ARRAY END OF EACH
HOMERUN. MODULE
STRINGS END WITH THE
HOMERUNS.

4. TEST Voc AND POLARITY
AT THE POWERSTATION
HOMERUN END TO
VALIDATE LABELLING.

NOTE:

1. WIREFORM CLIPS AND FINAL WIRE

MANAGEMENT OF INTER-STRING AND

HOMERUN WIRING SHOULD OCCUR

SIMULTANEOUSLY WITH MODULE

INSTALLATION.

2. WIRE CLIPS MAY HAVE TO INSTALL
AROUND CONDUCTORS BEFORE THEY
CAN BE SECURED TO THE MODULE.

3. COMPLY WITH NEC MINIMUM
BEND RADIUS AND OTHER

SUNPOWER WIRING GUIDELINES.

SUNPOWER

RICHMOND, CA 94804 USA
(510) 540-0550

ENGINEER’S STAMP

SUNPOWER HELIX ROOF DUAL TILT
FIELD ASSEMBLY SHEETS

STEP 10

COMPLETE MODULE WIRING & DC
WIRE MANAGEMENT

STEP B —INSTALL BACK PLATE TO REAR LEG

DATE DB |CB

REVISIONS
DESCRIPTION

REV | DESIGN #

ITEM NUMBER

515720

ITEM REVISION

REV A

DATE DRAWN

11 FEB 2016

DRAWN BY

T. PETSAS

SCALE

NTS

SHEET

FA505

STEP D — INSTALL DC WHIP TRAY TO BACK PLATE

STEP C—INSTALL FRONT LEG TO BACK PLATE

STEP 11 — ASSEMBLE POWER STATION

RACKS

A. INSTALL REAR LEG TO RAIL
1. INSTALL TWO SPACER
PADS TO BOTTOM OF
POWER STATION RAIL BY
ALIGNING HOLES/GROOVES
AND PRESSING SO THAT THE
RUBBER FLANGES ENGAGE.
2. INSERT TABS OF REAR
LEGS INTO SLOTS ON RAIL.
3. SECURE WITH TWO 3/8-16
FASTENERS VIA PEM NUTS
AND TORQUE BOLTS.

B. INSTALL BACK PLATE TO REAR LEG
1. ALIGN FOUR HOLES IN
BACK PLATE WITH PEM NUTS
ON TOP OF THE REAR LEG.
CHECK THAT THE BENT TABS
ARE FACING UP AND AWAY
FROM THE ROOF.
2. SECURE WITH FOUR 3/8-
16 FASTENERS VIA
PREINSTALLED PEM NUTS
AND TORQUE BOLTS.

C. INSTALL FRONT LEG TO BACK PLATE
1. INSTALL ONE SPACER PAD
TO BOTTOM OF FRONT LEG
BY ALIGNING HOLES/
GROOVES AND PRESSING SO
THAT THE RUBBER FLANGES
ENGAGE.
2. ALIGN FOUR HOLES IN
BACK PLATE WITH PEM NUTS
ON TOP OF THE FRONT LEG.
3. SECURE WITH FOUR 3/8-
16 FASTENERS VIA
PREINSTALLED PEM NUTS
AND TORQUE BOLTS.

D. INSTALL DC WHIP TRAY TO BACK

PLATE (ONLY FOR RACKS TO SUPPORT

INVERTERS)
1. ALIGN FOUR HOLES IN
WHIP TRAY WITH PEM NUTS
ON BACK PLATE.
2. SECURE WITH FOUR 3/8-
16 FASTENERS VIA
PREINSTALLED PEM NUTS
AND TORQUE BOLTS.

NOTE:

1. IT IS ADVISED THAT THIS STEP BE

PERFORMED ON AN ELEVATED PRE-FAB

WORKING STATION, NOT AT ROOF LEVEL.

2. FASTENERS AND PEM NUTS ARE NON-
TREATED STAINLESS STEEL AND
SUCCEPTABLE TO GAULING. AVOID
TIGHTENING THE FASTENERS AT
EXCESSIVE SPEEDS AND DO NOT
OVERTIGHTEN.

3. TORQUE — 150 IN-LBS (17 N-m) USING
9/16" DRIVER.

THIRD MUTUAL
LAGUNA WOODS VILLAGES

24351 EL TORO RD.

STEP A— ATTACH ADJACENT POWER STATION RACKS

STEP B— ATTACH POWER STATION RACKS TO ARRAY USING LINKS

STEP 12 — MOUNTING POWER
STATION RACKS TO ARRAY

A. ATTACH ADJACENT POWER

STATION RACKS
1. EACH POWER STATION
RAIL HAS A LEFT AND RIGHT
HAND SIDE, WITH A HOLE
AND PREINSTALLED PEM
NUT. SLIDE THE NARROW
PEM-NUT-END INTO THE
THROUGH-HOLE END.
2. SECURE WITH ONE 3/8-16
FASTENER VIA
PREINSTALLED PEM NUT
AND TORQUE BOLT.
3. REPEAT STEPS A1-2 AS
NECESSARY BASED ON
PROJECT AND ARRAY
SPECIFIC POWER STATION
CONFIGURATION.

B. ATTACH POWER STATION RACKS TO
ARRAY USING LINKS.
1. ALIGN ARRAY LINK(S) TO
PEM NUT LOCATIONS AT
POWER STATION RAILS.
2. SECURE WITH ONE 3/8-16
FASTENER VIA PREINSTALLED
PEM NUT AND TORQUE
BOLT.
3. ALIGN VERTICAL END OF
ARRAY LINK(S) WITH PRE-
PUNCHED HOLES ON
CHASSIS/TRAYS.
4, SECURE AND TORQUE
EACH LINK-ARRAY
CONNECTION WITH ONE 3/8-
16 NUT AND BOLT
COMBINATION.

NOTE:

1. REFER TO PROJECT DRAWINGS FOR
EXACT CONFIGURATION AND
PLACEMENT OF RACKS WITH RESPECT
TO ARRAY, IN ADDITION TO EXACT

CONFIGURATION OF ARRAY LINKS.

2. FASTENERS AND PEM NUTS ARE
NON-TREATED STAINLESS STEEL AND
SUCCEPTABLE TO GAULING. AVOID
TIGHTENING THE FASTENERS AT
EXCESSIVE SPEEDS AND DO NOT
OVERTIGHTEN.

SUNPOWER

RICHMOND, CA 94804 USA
(510) 540-0550

ENGINE|

ER’S STAMP

3. TORQUE — 150 IN-LBS (17 N-m)
USING 9/16" DRIVER.

4. USE ADDITIONAL SPACER PADS TO
ENSURE RACK IS AT LEAST 15

DEGREES FROM THE ROOF SURFACE.
ENSURE THAT STACKED PADS ARE
PROPERLY NESTED.
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STEP A—INSTALL DC HARNESS INTO TRAY

STEP 13 — INSTALL DC HARNESS

A. INSTALL DC HARNESS INTO TRAY
1. IDENTIFY THE TYPE OF DC
HARNESS WHICH IS
REQUIRED AT THE INVERTER
LOCATION.

2. INSERT OVERMOLDED
FUSE HOLDER INTO DC TRAY
FUSE CLIPS.

3. DO NOT CONNECT
HOMERUN ENDS TO THE DC
HARNESS.

NOTE:

1. ENSURE THAT CORRESPONDING
MALE AND FEMALE CONNECTORS
FOR POSITIVE AND NEGATIVE ENDS
OF THE SAME STRINGS AND MPPTS
ARE INSTALLED IN A SYMETTRICAL

MANNER AROUND THE FUSE CLIPS.

2. DO NOT LEAVE CONNECTORS OF DC
HARNESS EXPOSED TO OUTDOOR
CONDITIONS FOR EXTENDED PERIODS
OF TIME TO PREVENT OXIDATION OF
CONNECTOR CONTACTS.
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PROJECT SITE

STEP B — ALIGN MOUNTING TAB WITH INVERTER SLOT

STEP A—STAGE INVERTER AT POWER STATION

STEP 14 — INSTALL INVERTER AND AC
COMBINER TO POWER STATION
RACKS

A. STAGE INVERTER AT POWER
STATION
1. AT EACH POWER STATION
AND INVERTER LOCATION,
VERIFY THE SIZE/RATING OF
THE INVERTER TO BE
INSTALLED.

B. ALIGN MOUNTING TAB WITH
INVERTER SLOT.
1. PLACE INVERTER ON
MOUNTING BACK PLATE OF
POWER STATION RACK.
2. INVERTER SLOT SHOULD
FIT SECURELY OVER TOP OF
MOUNTING BACK PLATE.

C. SECURE INVERTER TO POWER
STATION RACK
1. SECURE INVERTER TO
MOUNTING BACK PLATE
WITH HARDWARE PROVIDED
WITH INVERTER.
2. TORQUE ACCORDING TO
INVERTER MANUFACTURER
SPECIFICATIONS.

STEP C—SECURE INVERTER TO POWER STATION RACK

D. SECURE AC COMBINER TO POWER
STATION RACK
1. ATTACH PREINSTALLED
MOUNTING STRUT TO
MOUNTING BACK
PLATE WITH TWO 3/8-16
FASTENERS AND STRUT
NUTS AT HIGH END OF
POWER STATION RACK.
2. ATTACH PREINSTALLED
MOUNTING STRUT TO
MOUNTING BACK
PLATE WITH TWO 3/8-16
FASTENERS AND STRUT
NUTS AT LOW END OF
POWER STATION RACK.
3. SECURE THE INTEGRATED
GROUNING WIRE FROM THE
AC COMBINER BOX TO THE
BACK PLATE USING SUPPLIED
HARDWARE. TORQUE TO
150 IN-LBS (17 N-m).

NOTE:
1. REFER TO PROJECT DRAWINGS FOR
SITE SPECIFIC INVERTER AND AC

COMBINER CONFIGURATIONS.

2. SUNPOWER PVS WILL ALSO MOUNT
TO A POWER STATION RACK
FOLLOWING SIMILAR MEANS AND

METHODS.
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STEP B — BOND ARRAYS AT SERVICE AISLES

STEP A — PREPARE ILSCO SGB-4 GROUND LUGS

STEP 15 — SUB-ARRAY GROUNDING &
BONDING JUMPERS

A. PREPARE ILSCO SGB-4 GROUND LUGS
1. IDENTIFY QUANTITY AND
LOCATIONS OF GROUND
LUGS TO BE INSTALLED.

2. BACK OUT SCREWS ON
GROUND LUGS

B. BOND ISOLATED ARRAYS
1. ATTACH A GROUND LUG TO
THE END OF THE SIDE RAIL OF A
CHASSIS OR TRAY ALONG AN
ARRAY GAP.

2. TORQUE TO 50 IN-LBS

(5.6 N-m).

3. REPEAT INSTALLATION OF A
GROUND LUG AT OPPOSITE SIDE
OF ARRAY GAP.

4. ATTACH A #6 AWG BARE
SOLID COPPER BONDING
JUMPER BETWEEN THE TWO
PREVIOUSLY INSTALLED
GROUNDING LUGS AND
TORQUE TO 35 IN-LBS

(4 N-m).

NOTE:

1. ALL COMPONENTS WITHIN AN ARRAY ARE
ELECTRICALLY BONDED THROUGH MODULE
CLIPS AND RACKING STRUCTURE.

2. AC COMBINERS ARE GROUNDED
THROUGH THE POINT OF INTERCONNECT. AC
COMBINERS MUST BE ELECTRICALLY BONDED
TO THE POWER STATION RACKING WITH A
BONDING JUMPER.

3. ARRAYS MAY BE GROUNDED THROUGH AN
ATTACHED POWER STATION WHICH INCLUDES
A GROUNDED AC COMBINER.

4. ISOLATED ARRAYS MUST BE ELECTRICALLY
BONDED TO A GROUNDED ARRAY OR
GROUNDED POWER STATION THROUGH
BONDING JUMPERS.

5. REFER TO ARTICLE 250 OF NFPA 70 U.S.
NATIONAL ELECTRICAL CODE AND PROJECT
DOCUMENTATION FOR FURTHER GUIDANCE
RELATED TO THE SIZING OF BONDING JUMPERS
AND GROUNDING CONDUCTORS.

6. THE HELIX ROOF SYSTEM WAS EVALUATED
UNDER UL 2703 WITH A MAXIMUM SERIES
FUSE RATING OF 20A.

7. SYSTEM GROUNDING AND BONDING
JUMPERS SHOULD NOT BE ATTACHED TO
LEADING TRAYS OR TO CHASSIS COMPONENTS
AT THE OUTER CORNERS OF ARRAYS. ONLY
CHASSIS, FOLLOWING TRAYS, AND LEADING
TRAYS WHICH SECURE A MINIMUM OF TWO
MODULES SHOULD BE USED FOR A BONDING/
GROUNDING POINT TO ENSURE THAT
REMOVAL OF A MODULE FOR REGULAR
SERVICE DOES NOT INTERRUPT THE GROUND
PATH FOR ANY ARRAY. IF MULTIPLE MODULES
ARE REMOVED AT ANY GIVEN TIME, INSTALL A
BONDING JUMPER USING #6 AWG CU
CONDUCTOR WITH AN ILSCO SGB-4 ATTACHED
AT BOTH ENDS TO ENSURE CONTINUITY OF
SYSTEM GROUND BETWEEN THE ARRAY AND
SYSTEM GROUND AT THE POWER STATIONS
AND AC COMBINER.

8. TO AVOID INTERFERENCE WITH EDGE
DEFLECTORS DO NOT LOCATE CHASSIS
ATTACHED BONDING JUMPERS AT ARRAY EDGE
LOCATIONS.

THIRD MUTUAL
LAGUNA WOODS VILLAGES

24351 EL TORO RD.
LAGUNA WOODS, CA 92637

PROJECT DEVELOPER

SOLAR
OPTIMUM

SOLAR OPTIMUM, INC
501 WEST GLENOAKS BLVD.
GLENDALE, CA 91202
800-552-9970
WWW.SOLAROPTIMUM.COM
LICENSE NUMBER 972228 C10

CONTRACTOR

SOLAR
OPTIMUM

SOLAR OPTIMUM, INC
501 WEST GLENOAKS BLVD.
GLENDALE, CA 91202
800-552-9970
WWW.SOLAROPTIMUM.COM
LICENSE NUMBER 972228 C10

&\ zx |8
w35 1
a2 gé
g &3 |
38 |l
Ol z38)i
295 | B
Q.| 2325 |
| £O0 gz
Z T %" §§
D 38 i
S g
)
ENGINEER’S STAMP
5
|_
-
< 2 S
2O w =
=) L o
(T =
(@) g )
O = n O
X m — o
< o O
X 2 o
i T | - >
w v n <
T n o
e < o
<
w O :
=g o
o
=
)
wy
5}
a8
5
2 =
o
oIE
>3
Lul | i
=Y
*
&
w
a
2
o
ITEM NUMBER 515720
ITEM REVISION REV A
DATE DRAWN 11 FEB 2016
DRAWN BY T. PETSAS

SCALE

NTS

SHEET

FA801

INER

STEP D — TERMINATE POWER CONDUCTORS

STEP C—INSTALL & TERMINATE SYSTEM GROUND

STEP 16 — INSTALL AC COMBINER EXIT &

|| SYSTEM GROUND

A. DRILL CONDUIT EXIT INTO AC COMBINER
1. REMOVE AC COMBINER
DEAD FRONT.
2. REFER TO PROJECT AND
CONDUIT EXIT DETAILS TO
DETERMINE SIZE OF CONDUIT EXIT.
3. USING HOLE SAW, DRILL
HOLE INTO TOP OF AC
COMBINER ENCLOSURE.
B. INSTALL CONDUIT FITTING/MC CABLE AND
CONDUCTORS
1. INSTALL CONDUIT FITTING OR MC
CABLE WITH FITTING INTO
PREVIOUSLY DRILLED ENTRY INTO
AC COMBINER.
2. TIGHTEN ALL FITTINGS
ACCORDING TO
MANUFACTURER INSTRUCTIONS
AND PROJECT DOCUMENTATION.
3. PULL AND ROUTE CONDUCTORS
INTO AC COMBINER.
C. INSTALL & TERMINATE SYSTEM GROUND
1. USING DIE-BASED COMPRESSION
TOOL, INSTALL A COMPRESSION
LUG ONTO THE GROUNDING
CONDUCTOR.
2. USING PROVIDED HARDWARE,
SECURE GROUNDING CONDUCTOR
LUG TO GROUNDING TERMINAL IN
AC COMBINER. TORQUE TO LUG
MANUFACTURER’S
RECOMMENDATION.
3. REPEAT ABOVE STEPS 1
AND 2 FOR NEUTRAL CONDUCTOR.
D. TERMINATE POWER CONDUCTORS
1. REPEAT STEP C FOR ALL
THREE LINES OF POWER
CONDUCTORS USING DIE-
BASED COMPRESSION TOOLS
AND LUGS.
2. REINSTALL AC COMBINER
DEAD FRONT.
NOTE:
1. ALL COMPONENTS WITHIN AN ARRAY ARE
ELECTRICALLY BONDED THROUGH MODULE
CLIPS AND RACKING STRUCTURE.

2. AC COMBINERS ARE GROUNDED
THROUGH THE POINT OF INTERCONNECTION.
AC COMBINERS MUST BE ELECTRICALLY
BONDED TO THE POWER STATION RACKING
WITH A PREINSTALLED BONDING JUMPER.

3. ARRAYS MAY BE GROUNDED THROUGH AN
ATTACHED POWER STATION AND POWER
STATION RACK VIA ARRAY LINKS OR A BONDING
JUMPER.

4. ISOLATED ARRAYS MUST BE ELECTRICALLY
BONDED TO A GROUNDED ARRAY OR
GROUNDED POWER STATION THROUGH
BONDING JUMPERS.

5. REFER TO ARTICLE 250 OF NFPA 70 U.S.
NATIONAL ELECTRICAL CODE AND PROJECT
DOCUMENTATION FOR FURTHER GUIDANCE
RELATED TO THE SIZING OF BONDING JUMPERS
AND GROUNDING CONDUCTORS.

6. THE HELIX ROOF SYSTEM WAS EVALUATED
UNDER UL 2703 WITH A MAXIMUM SERIES
FUSE RATING OF 20A.

7. ENSURE THAT ALL FITTINGS USED WITH AC
COMBINER BOX MEET A MINIMUM
SPECIFICATION OF NEMA 4X
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DETAILS TO BE PROVIDED IN FUTURE REVISION

STEP 17 — CONNECT DC HOMERUNS

A. TEST OPEN CIRCUIT VOLTAGE AND
POLARITY OF EACH STRING
1. TEST OPEN CIRCUIT
VOLTAGE BETWEEN POSITIVE
AND NEGATIVE ENDS OF A
STRING’S HOMERUN LEADS
AT THE POWER STATION
END.
2. TEST POLARITY
BETWEEN POSITIVE
AND NEGATIVE ENDS OF A
STRING’S HOMERUN LEADS
AT THE POWER STATION
END.

B. CONNECT HOMERUNS TO DC
HARNESS

C. CONNECT DC HARNESS TO DC
INVERTER INPUT

NOTE:

1. ENSURE THAT HOMERUN ENDS ARE
TERMINATED WITH TYCO PV-4
CONNECTORS AND MATCH THOSE
INSTALLED ON THE DC HARNESS

INPUTS.

2. ALLHOMERUN CONDUCTORS
SHOULD BE LABELLED ACCORDING TO
PROJECT DRAWINGS.
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WITH MULTIPLE INVERTERS, 2 3 §§ " CHAIN INVERTER COMMUNICATION 2 3 §§ " PROJECT DEVELOPER
EACH INVERTER SHOULD — g z2 §s WITHIN POWER STATION — g z2 §s
CONNECT TO THE AC IS~ | IS |
COMBINER WITH AN AC - W] é £ B. USING FIELD ASSEMBLED WIRING, | ™) | é £
HARNESS. w| - DAISY CHAIN INVERTERS ACROSS w| -
2. INNER AC HARNESSES —— MULTIPLE POWER STATIONS ——
SHOULD BE USED FOR
INVERTERS DIRECTLY C. CONNECT PVS POWER TO AUX
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Each Helix™ product is a complete solution, fully engineered and S . | W SOLAROPTIMUM.COM
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LICENSE NUMBER 972228 C10

optimized so that all components operate as a unified system

Panels:
Worid-record efficiency’

CONTRACTOR

SOLAR
OPTIMUM

Smart Energy: SOLAR OPTIMUM, INC
Complete energy management 501 WEST GLENOAKS BLVD.
GLENDALE, CA 91202

Maxeon® Solar Cells:
Unmatched reliability’

« Array integrated inverters
* Snap-in module installation
« Highly adaptable ballasting options

- : 800-552-9970

. - : WWW.SOLAROPTIMUM.COM

—dSster - LICENSE NUMBER 972228 C10
« Pre-configured parts eliminate 67% of | g : SIGNATURE
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- Industry-leading roof coverage'

« World record efficiency SunPower solar
modules?

= Optimized and robust cable management

= Aluminum and stainless steel design

* 62% more energy in year '

- Designed to evolve for a Smart Energy future
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SunPower® | Helix™ Roof Solution

SunPower® | Helix™ Roof Solution

PROJECT SITE

—ELDXCROOF Mounting System

HELIX DT

General HELIX DT HELIX ST
Configuration Dual Tilt Single Tilt
Tilt angle 10 degrees

Module compatibility SPR-E20-327-COM (327 W DCO)*

Ground coverage ratio (GCR) 0.91 0.67

Base system weight
Maximum ballast capacity
Warranty

Certifications

Wind tunnel testing
Material (structure)
Material (foot pad)

Compatible roof anchors

9.3 kg/m2 (1.9 psf)

12.2 kg/m2 (2.5 psf)

58.6 kg/m2 (12 psf)
25 years
UL 2703
ASCE 7-10 and SEAOC PV2 compliant
5052 H32 aluminum and 301 stainless steel
Recycled rubber (92% approx.), polyurethane binder (8% approx.)

EcoFasten Solar® Eco-65/F-202, OMG PowerGrip™, OMG PowerGrip Plus™

DT Mechanical Dimensions

Specsheet

(dimensions in mm) *Request Helix-compatible version

SUNPOWER

Components
Chassis Platform (#514057)
. v\
Chassis Base (#514056)
ST < o
Rear Skirt (#515929) Spoiler (#513836)
RH Deflector (#513842) Leading Tray (#517871)
Common
Front Skirt (#515928) LH Deflector (#513841)
Anchor Plate (#513843) Link Tray (#513833)
Optional
Tray Anchor Plate (#518092) Optional Ballast Tray (#513844)

©2016 SunPower Corporation. All Rights Reserved. SUNPOWER, the SUNPOWER logo, and HELIX are trademarks
or registered trademarks of SunPower Corporation in the U.S. and other countries as well. All other trademarks
are properties of their respective owners. Specifications included in this sheet are subject to change without notice.
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SunPower® E-Series Commercial Solar

Helix™ Compatible Modules

Factory-installed flanges enable tool-free panel
installation, decreasing installation time and
minimizing business disruption.’

More than 20% Efficiency

Captures more sunlight and generates more
power than Conventional Panels.

High Performance

Delivers excellent performance in real world
conditions, such as high temperatures, clouds
and low light.?3>

Commercial Grade

Optimized to maximize returns and energy
production, the E-Series panel is a bankable
solution for commercial solar applications.

Maxeon® Solar Cells: Fundamentally better.

Engineered for performance, designed for reliability.

Engineered for Peace of Mind

Designed to deliver consistent, trouble-free
energy over a very long lifetime. 4

Designed for Reliability

The SunPower Maxeon Solar Cell is the only cell
built on a solid copper foundation. Virtually
impervious to the corrosion and cracking that
degrade Conventional Panels. *

#1 Rank in Fraunhofer durability test. '
100% power maintained in Atlas 25+
comprehensive Durability test.

Datasheet

High Efficiency”

OM

High Performance & Excellent Reliability

SERIES

= |
=
- : —
= =
= =
SPR-E20-327-COM . :
Helix-compatible

version now available

Generate more energy per square foot

E-Series commercial panels convert more sunlight to electricity producing

31% more power per panel,? and 60% more energy per square foot over 25

years, 234

High Energy Production’

Produce more energy per rated watt

More energy to power your operations. High year one performance delivers

7-9% more energy per rated watt. 3 This advantage increases over time,

producing 20% more energy over the first 25 years to meet your needs.
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20%

More Energy
Per Rated Watt

I 8% more, year1

_ SunPower E-Series

35% more,
year 25

0 5 10 15 20 25
Years

Maintains High
Power at High Temps

No Light-Induced
Degradation

High Average Watts

Better Low-Light and
Spectral Response

High-Performance
Anti-Reflective Glass

SunPower® E-Series Commercial Solar Panels | E20-327-CO

4

Sunpower Offers The Best Combined Power And Product Warranty

Power Warranty

SunPower

Years

Conventional Panel “linear” warranty

More guaranteed power: 95% for first 5 years,
-0.4%/yr. to year 25. i

Electrical Data

SPR-E20-327-COM | SPR-E19-310-COM

Nominal Power (Pnom) "2 327 W 310 W
Power Tolerance +5/-3% +5/-3%
Avg. Panel Efficiency'? 20.3% 19.3%
Rated Voltage (Vmpp) 547V 547V
Rated Current (Impp) 598 A 5.67A
Open-Circuit Voltage (Voc) 649V 64.4V
Short-Circuit Current (Isc) 6.46 A 0.05 A
Max. System Voltage 1000 V UL & 1000 V IEC
Maximum Series Fuse 13A
Power Temp Coef. -0.38% / °C
Voltage Temp Coef. -176.6 MV /°C
Current Temp Coef. 3.5mA/°C
REFERENCES:

1 Helix™ compatible modules may not be compatible with other racking systems.

2 All comparisons are SPR-E20-327 vs. a representative conventional panel: 250W, approx. 1.6 m?,
15.3% efficiency.

3 Typically 7-9% more energy per watt, BEW/DNV Engineering “SunPower Yield Report,” Jan 2013.

4 SunPower 0.25%/yr degradation vs. 1.0%/yr conv. panel. Campeau, Z. et al. “SunPower Module
Degradation Rate,” SunPower white paper, Feb 2013; Jordan, Dirk “SunPower Test Report,” NREL,
Q1-2015.

5 "SunPower Module 40-Year Useful Life” SunPower white paper, May 2015. Useful life is 99 out of
100 panels operating at more than 70% of rated power.

6 Second highest, after SunPower X-Series, of over 3,200 silicon solar panels, Photon Module
Survey, Feb 2014,

7 8% more energy than the average of the top 10 panel companies tested in 2012 (1571 panels, 102
companies), Photon International, Feb 2013.

8 Compared with the top 15 manufacturers. SunPower Warranty Review, May 2015.

9 Some restrictions and exclusions may apply. See warranty for details.

10 5 of top 8 panel manufacturers tested in 2013 report, 3 additional panels in 2014. Ferrara, C, et
al. "Fraunhofer PV Durability Initiative for Solar Modules: Part 2". Photovoltaics International, 2014.
11 Compared with the non-stress-tested control panel. Atlas 25+ Durability test report, Feb 2013,
12 Standard Test Conditions (1000 W/m2 irradiance, AM 1.5, 25° C). NREL calibration Standard:
SOMS current, LACCS FF and Voltage.

13 Based on average of measured power values during production.

14 Type 2 fire rating per UL1703:2013, Class C fire rating per UL1703:2002.

15 See sales person for details.

See www.sunpower.com/facts for more reference information.
For more details, see extended datasheet: www.sunpower.com/datasheets.

©September 2015 SunPower Corporation. All rights reserved. SUNPOWER, the SUNPOWER logo, MAXEON, and SIGNATURE are
trademar gistered trademarks of SunPower Corporation. Specifications included in this datasheet are subject to change

without notice.

Product Warranty

|

0 5 10

Years

15

20 25

Combined Power and Product defect 25 year coverage
that includes panel replacement costs. ?

Standard tests'#

PROJECT SITE

Tests And Certifications

UL1703 (Type 2 Fire Rating), IEC 61215, IEC 61730

THIRD MUTUAL
LAGUNA WOODS VILLAGES

24351 EL TORO RD.
LAGUNA WOODS, CA 92637

PROJECT DEVELOPER

SOLAR
OPTIMUM

SOLAR OPTIMUM, INC
501 WEST GLENOAKS BLVD.
GLENDALE, CA 91202
800-552-9970
WWW.SOLAROPTIMUM.COM
LICENSE NUMBER 972228 C10

CONTRACTOR

Quality Certs

ISO 9001:2008, 1SO 14001:2004

RoHS, OHSAS 18001:2007, lead free, REACH

EHS Compliance

SVHC-155, PV Cycle

Sustainability

Cradle to Cradle (eligible for LEED points) !>

SOLAR
OPTIMUM

SOLAR OPTIMUM, INC
501 WEST GLENOAKS BLVD.
GLENDALE, CA 91202
800-552-9970
WWW.SOLAROPTIMUM.COM
LICENSE NUMBER 972228 C10

Ammonia Test IEC 62716

SIGNATURE

Desert Test

10.1109/PVSC.2013.6744437

Salt Spray Test

IEC 61701 (maximum severity)

PID Test

Potential-lnduced Degradation free: 1000 V'°

Available listings

WL, CEC, TUV; |ET, MCS, FSEC

STAMP

Operating Condition And Mechanical Data

Temperature - 40° Fto +185° F (- 40° Cto +85° Q)

Impact Resistance 1 inch (25mm) diameter hail at 52 mph (23 m/s)
Appearance Class B

Solar Cells 96 Monocrystalline Maxeon Gen ||

Tempered Glass

High transmission tempered Anti-Reflective

Junction Box

IP-65, MC4 Compatible

CITY APPROVAL STAMP

Weight 47 lbs (18.6 kg)
Wind: 50 psf, 2400 Pa front & back
Max. Load
Snow: 112 psf, 5400 Pa front
Frame Class 2 silver anodized; stacking pins
<+ 1565 mMm[61.6in] ————»
- 1oo9mm 614 in] ' FRAME PROFILE
P P s P P ‘
1 |
£ E g
/ N o Exq
Oro— | & ]
e o NE T e .
4_)( (B) E 8 12.8 mml 22-32. mm (B)
_‘/. - 4 # 12.5in] [0-87-1.3in]

|-1 e

(A) Stacking Pins 4x398 mm

(B) Optional Helix-compatible flanges [15.7 in] (A)

Please read the safety and installation guide.

Flanges installed on Helix-compatible modules only.

Flanges are not removable and may not be compatible with non-Helix racking.

Document # 515662 REVA /LTR_US
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PROJECT SITE

RATED FOR
1000V DC & &00 V DC
SYSTEMS

Design flexibility

* 1000 V DC or 600 V DC
* Two independent DC inputs

¢ Detachable DC Connection Unit

System efficiency

» 98% CEC, 98.5% Peak
* 1000 V DC increases system

* 15° to 90° mounting angle range efficiency
 OptiTrac advanced MPPT
* OptiTrac Global Peak MPPT

SUNNY TRIPOWER

Enhanced safety

* Integrated DC AFCI

* Floating system with all-pole
sensitive ground fault protection

* Reverse polarity indicator

Future-proof

» Complete grid management feature set

* Cluster Controller, WebConnect/
Speedwire

* Bi-directional Ethernet communications

* Ability o satisfy future utility requirements

12000TL-US / 15000TL-US / 20000TL-US / 24000TL-US

The ultimate solution for decentralized PV plants

The world'’s best-selling three-phase PV inverter, the SMA Sunny Tripower TL-US, is raising the bar for decentralized commercial
PV systems. This three-phase, transformerless inverter is UL listed for up to 1000 V DC maximum system voltage and has a
peak efficiency above 98 percent, while OptiTrac Global Peak minimizes the effects of shade for maximum energy production.

The Sunny Tripower delivers a future-proof solution with full grid management functionality, cutting edge communications and

&,
(i

g"% 5, advanced monitoring. The Sunny Tripower is also equipped with all-pole ground fault protection and integrated AFCl for a safe,
5 g ;_) reliable solution. It offers unmatched flexibility with a wide input voltage range and two independent MPP trackers. Suitable for
i A I both 600V DC and 1,000V DC applications, the Sunny Tripower allows for flexible design and a lower levelized cost of energy.
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Output power / Rated power

Technical data

Input (DC)

Max. usable DC power (@ cos ¢ = 1)
Max. DC voltage™*

Rated MPPT voltage range

MPPT operating voltage range

Min. DC voltage / start voltage

Number of MPP tracker inputs

Max. input current / per MPP tracker input
Output (AC)

AC nominal power

Max. AC apparent power

Output phases / line connections

Nominal AC voltage

AC voltage range

Rated AC grid frequency

AC grid frequency / range

Max. output current

Power factor at rated power / adjustable displacement
Harmonics

Efficiency

Max. efficiency

CEC efficiency

Protection devices

DC reverse polarity protection

Ground fault monitoring / Grid monitoring
All-pole sensitive residual current monitoring unit
DC AFCI compliant to UL 16998

AC short circuit protection

Protection class / overvoltage category
General data

Dimensions (W / H / D) in mm (in)
Packing dimensions (W / H / D) in mm {(in)
Weight

Packing weight

Operating temperature range

Noise emission (typical)

Internal consumption at night

Topology

Cooling concept

Electronics protection rating

Features

Display / LED indicators (Status / Fault / Communication)
Interfaces: Speedwire / RS485

Mounting angle range

Warranty: 10 / 15 / 20 years

Certifications and approvals

NOTE: US inverters ship with gray lids

*Suitable for 600 V DC max. systems
Type designation

Toll Free +1 888 4 SMA USA
www.SMA-America.com

THIRD MUTUAL
LAGUNA WOODS VILLAGES

24351 EL TORO RD.
LAGUNA WOODS, CA 92637

PROJECT DEVELOPER

1 WV,

SOLAR
OPTIMUM

SOLAR OPTIMUM, INC
501 WEST GLENOAKS BLVD.
GLENDALE, CA 91202
800-552-9970
WWW.SOLAROPTIMUM.COM
LICENSE NUMBER 972228 C10

CONTRACTOR

‘I—

SOLAR
OPTIMUM

SOLAR OPTIMUM, INC
501 WEST GLENOAKS BLVD.
GLENDALE, CA 91202
800-552-9970
WWW.SOLAROPTIMUM.COM
LICENSE NUMBER 972228 C10

SIGNATURE

UL 1741, UL 1998, UL 1699B, IEEE 1547, FCC Part 15 (Class A & B), CAN/CSA C22.2 107.1-1

STP 12000TL-US-10  STP 15000TL-US-10  STP 20000TL-US-10

SMA Americq, LLC

STP 24000TL-US-10

Accessories
)
RS485 interface SMA Cluster Controller
DM-485CB-US-10 CLCON-10
. S
S
-.i.'! Connection Unit
| CU 1000.US-10
A
N/
® Standard features O Optional features  — Not available
Data at nominal conditions
Sunny Tripower Sunny Tripower Sunny Tripower Sunny Tripower
12000TL-US 15000TL-US 20000TL-US 24000TL-US
12250 W 15300 W 20400 W 24500 W
1000 V 1000V 1000 V 1000V
300V...800V 300V...800V 380V..800V 450V...800V
150V...1000 V 150 V...1000 V 150V...1000V 150 V...1000 V
150V / 188V 150V / 188V 150V / 188V 150v/ 188V
2 2 2 2
66A/33A 66A/33A 66A/33A 66A/33A
12000 W 15000 W 20000 W 24000 W
12000 VA 15000 VA 20000 VA 24000 VA %
3 / 3-N-PE TE
480 / 277 V WYE 88
244V..305V =5
60 Hz EE
50 Hz, 60 Hz / -6 Hz...+5 Hz 8%
14.4 A 18 A 24 A 29 A HE
1 / 0.8 leading...0.8 lagging § <
<3% Ly
98.2 % 98.2 % 98.5 % 98.5 % 3¢
97.5% 97.5% 97.5% 98.0% =3
® ® ® ® gc
@ ® ® ® I
® o ® o J
o ® ® ® s%
® ® ® ® £2
|/ IV 1/ IV 1/ IV 1/ IV ¢ =
& 5
665 / 690 /265 (26.1 /27.1 / 10.4) L <
780 /790 /380 (30.7 /31.1 /15.0) 5 g
55 kg (121 Ibs) 23
61 kg (134.5 Ibs) 35
25°C..+60°C £
51 dB(A) iz
T W 3 2
Transformerless ‘% ;%
OptiCool o %
NEMA 3R 5%
~/® ~/® ~/® —/e® %
®/0 ®/0 ®/0 ®/0 ?«2
1590 1155, 90° 15°,.50° 15°..90° g g
®/0/0 ®/0/0 ®/0/0 ®/0/0 ;g
3%
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Safety Switches

General Duty — 30-600 Amp, 10,000 & 100,000 Amp Withstand Cartridge Fuse
Type 1 & Type 3R

GUN322

-

i

GHN321N

GHN423NW

Switch Selection with Class “H” Fuse Holders 30-600 Amps
(Convertible to Class “R”)®

Horsepower Rating

Indoor TYPE 1 Outdoor TYPE 3R Single Phase Three Phase
240V AC 240V AC 250V DC
Std. Approx. Std. Approx.
Symbol Amps Cat # List Each Pkg. Wagt. Lbs. Cat # List Each Pkg. Wgt. Lbs. Hub Std Max® Std Max®  Std
FUSIBLE 2 POLE 3 WIRE S/N 240V AC (INSULATED GROUNDABLE NEUTRAL)®®®
Fig-1 30 GHN321N® 135.00 10 35.00 GHN321NW® 215.00 10 35.00 ECHA 1% 3 3 77 5
60 GHN322N©® 230.00 1 14.00 GHN322NW®  354.00 1 14.00 ECHS 3 10 77 15 10
100 GHN323N® 463.00 1 23.00 GHN323NW® 522.00 1 24.00 ECHS 7% 15 15 30 20
200 GHN324N©® 961.00 1 47.00 GHN324NW® 1364.00 1 48.00 ECHS 15 — 25 60 40
400 GHN325NH? 2918.00 1 128.00 GHN325NWH® 3954.00 1 130.00 ECHV® 15 — 50 125 50
400 GHN325N 2940.00 1 153.00 GHN325NW  3977.00 1 157.00 ECHV® 15 —_ 50 125 50
600 GHN326NH® 5764.00 1 133.00 GHN326NWH® 7311.00 1 135.00 ECHV® 15 —_ 75 200 —
600 GHN326N 5795.00 1 159.00 GHN326NW  7345.00 1 159.00 ECHV® 15 —_ 75 200 —
FUSIBLE 3 POLE 4 WIRE S/N 240V AC (INSULATED GROUNDABLE NEUTRAL)®
Fig-2 30 GHN421N 215.00 5 24.00 GHN421NW 320.00 5 24.00 ECHA 1% 3 3 7% 5
60 GHN422N 354.00 1 15.00 GHN422NW 481.00 1 15.00 ECHS 3 10 7% 15 10
100 GHN423N 616.00 1 25.00 GHN423NW 890.00 1 25.00 ECHS 7% 15 15 30 20
200 GHN424N 1364.00 1 49.00 GHN424NW 1615.00 1 50.00 ECHS 15 — 25 60 40
400 GHN425NH? 3458.00 1 136.00 GHN425NWH? 4170.00 1 138.00 ECHV® 15 — 50 125 50
400 GHN425N 3484.00 1 158.00 GHN425NW  4192.00 1 162.00 ECHV® 15 — 50 125 50
600 GHN426NH? 6456.00 1 138.00 GHN426NWH? 8661.00 1 141.00 ECHV® 15 — 75 200 —
600 GHN426N 6491.00 1 161.00 GHN426NW  8697.00 1 165.00 ECHV® 15 — 75 200 —
NON-FUSIBLE 3 POLE 240V AC (SEE PREVIOUS PAGE FOR 2 POLE, 30 AMPS; on
USE 3 POLE FOR 2 POLE APPLICATION FOR 60-200 AMPS)
Fig-3 30 GUN321 176.00 5 24.00 GUN321AW 332.00 5 24.00 ECHA — 3 — 7% 5
60 GUN322 230.00 1 12.00 GUN322AW 494.00 1 13.00 ECHS — 10 — 15 10
100 GUN323 543.00 1 23.00 GUN323AW 925.00 1 24.00 ECHS — 15 — 30 20
200 GUN324 940.00 1 46.00 GUN324AW 1595.00 1 47.00 ECHS —_ 15 — 60 40
Accessories and Lug Data — Figure 1 Figure 2 Figure 3

See pages 5-11 and 5-12.
Dimensions —

See pages b-13, b-14 and 5-15.
Knockout Drawings —

See pages 5-16 and 5-17.

®“G" Series switches are UL Listed for use on circuits
capable of delivering up to 100,000 Amps RMS
symmetrical fault currents, provided Class “R* or “T"
fuses and appropriate rejection or adapter kits are
installed. T-fuses can only be used on 100-600 Amp.
100-600A switches can also be used with Class J fuses.

Vi !

] ’

v 2008-2009 Electrical Distribution Products

e gl 10

@ Starting current of motors above standard horsepower
rating may require use of time delay fuses.

®These switches are UL Listed for application on
grounded B systems.

@ Suitable for 3-pole motor loads.
®Has service entrance label, neutral factory installed.

®400A and larger Type 3R switches have no provisions
for mounting hubs. Drill or punch hole in the field to

accommodate hub size desired.

@ Height reduced switch (45.25 rather than 56 inches in
height) for use with 500MCM or smaller conductors.

Discount Schedule GDSM
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ZIP TIE MALE & FEMALE

OF SAME CIRCUIT
TOGETHER TO BE EASILY
IDENTIFIED IN THE FIELD. —

THESE PIGTAILS SHOULD BE
21" LONG FROM END OF
CONNECTOR TO ENCLOSURE

ZIP TIE MALE & FEMALE
OF SAME CIRCUIT
TOGETHER TO BE EASILY
IDENTIFIED IN THE FIELD.

ZIP TIE MALE & FEMALE
OF SAME CIRCUIT
TOGETHER TO BE EASILY
IDENTIFIED IN THE FIELD.

THESE PIGTAILS SHOULD BE 10.5" FROM
END OF CONNECTOR TO ENCLOSURE

ZIP TIE MALE & FEMALE
OF SAME CIRCUIT
TOGETHER TO BE EASILY
IDENTIFIED IN THE FIELD.

REVISIONS
REV. | CHANGE # DESCRIPTION DATE APPROVED
-01 DRAWING CREATED 12/3/2015 J. HOPE
-02 NA CHANGED ENCLOSURE SIZE AND ADDED PIGTAILS 12/15/2015 | J.HOPE

-03 NA

ROTATED SWITCH 90°, REROUTED WIRES TO MAKE CONNECTION WITH
INVERTER EASIER.

3/4/2016

J. HOPE

ADDED FERRULES TO BOM, LENGTH OF PIGTAILS AND NOTE TO ZIP TIE
TOGETHER CONNECTORS OF THE SAME CIRCUIT.

4/5/2016

J. HOPE

NOTE: CRIMP FERRULE ON EACH WIRE BEFORE INSTALLATION INTO DISCONNECT.

17 ZFV-B2 BRIDGING LINK FOR ZFV DISCONNECT, 40 - 55A TELERGON 4
16 ZFV55 VIVH4 A8 55A, 1000VDC, 2MPPT DISCONNECT SWITCH TELERGON 1
15 56903799 -01 BAWG 2kV WIRE FOR PIGTAILS SOUTHWIRE 152.56in| 1
14 DCAC INPUT LABEL -01 1" LABEL FOR INPUTS/OUTPUTS IN DCAC BOX SHOALS 1
13 514698 SPEC LABEL -01 514698 SPEC LABEL SHOALS 1
12 ENDSTOP DIN RAIL END STOP 10MM WIDE MULTIPLE VENDORS 2
1 DINRAILT DIN RAIL 7 INCHES LONG MULTIPLE VENDORS 7in 1
10 9681K35 BAWG, NONINSULATED WIRE FERRULE, .47" LONG MCMASTER CARR 8
9 M9144 1-1/4" NPT NYLON LOCKNUT HEYCO 2
8 M4524GCJ-SM 1-1/4" SOLAR MASTHEAD CORDGRIP - 7 HOLES HEYCO 2
7 AR10865C 10 X 8 X 6 NEMA 4X POLYCARBONATE ENCLOSURE FIBOX 1
é BP0907-26471 -02 BACK PANEL FOR 514498 DISCONNECT BOX ARNEY INDUSTRIAL 1
5 SPLW0O04 #10 SPLIT LOCK WASHER, 18-8 STAINLESS STEEL APPROVED VENDOR 2
4 PPHS1032-012-8§ #10-32x 1/2" PAN HEAD PHILLIPS SCREW APPROVED VENDOR 2
3 FLTWO04 #10 SMALL FLAT WASHER, 18-8 STAINLESS STEEL APPROVED VENDOR 2
2 UTXCMLBAM H4 UTX [BAWG] MALE CONNECTOR AMPHENOL 4
1 UTXCFABAM H4 UTX (BAWG) FEMALE CONNECTOR AMPHENOL 4
ITEM PART NUMBER Revision! DESCRIPTION VENDOR Length | QTY.
ELECTRICAL SPECIFICATIONS M"W”“NB: 800, . °
RATED OUTPUT CURRENT 55A Sk =S
o
RATED INPUT CURRENT 44A E
MAX. SYSTEM VOLTAGE 1000VDC @ ‘E’ DISCONNECT FOR SUNPOWER HELIX PROJECTS
TRAWNBY BAE BTy v,
MAX. NO. OF INPUT CIRCUITS 2 J. HOPE 12/3/2015 514698 -04
MAX. AMBIENT TEMP. RATING 50°C 1 o 1o
ENCLOSURE RATING NEMA 4X

ONFIDENTIAL & PROPRIETARY PROPERTY OF SHOALS TECHNOLOGIES GROUP, LLC. ‘

| CONFIDENTIAL & PROPRIETARY PROPERTY:OF SHOALS TECHNOLOGIES GROUP, LLC.

e L

REVISIONS

REV. | CHANGE # DESCRIPTION DATE APPROVED

-0l DRAWING CREATED 12/3/2015 | ). HOPE

-02 NA ‘CHANGED ENCLOSURE SIZE AND ADDED PIGTAILS 12/15/2015 J. HOPE
ROTATED SWITCH 907, REROUTED WIRES TO MAKE CONNECTION WITH

03| N D RS T 3/4/2016 | ). HOPE
ADDED FERRULES TO BOM, LENGTH OF PIGTAILS AND NOTE TO ZIP TIE

04 NA TOGETHER CONNECTORS OF THE SAME CIRCUIT. 4/5/2016 | J. HOPE

\—2x TRUE @ 1.68

4X MOUNTING HOLE
32X .42

DWGNO, RV
514698

| DO NOTSCAEDRAWNG | _SCAIE: 8| SEEC | SHERT Z OF 4

'CONFIDENTIAL & PROPRIETARY PROPERTY OF SHOALS TECHNOLOGIES GROUP, LLC.
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Data sheet:

DC-Load break switch
Model ZFV55 VZVH4 A8

tele

gorla ngte am

PROJECT SITE

Quality Telergon, S.A.U.

L Electrical data (UL508i

Voltage (DC)

Category le

(2x MPPT)

{4x MPPT)

THIRD MUTUAL
LAGUNA WOODS VILLAGES
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PROJECT DEVELOPER

l
_\] 600 V
A 700V
800 V
900 V
1000 V

55
55

General Use 55

55
55

55
46
37
28
20

i
1 Electrical data (IEC 60947-3)

Voltage (DC)

Category le

(2x MPPT)

(4x MPPT)

IS0 9001 & 14001

A TUVRheinland®

600 V
700V

‘ CONFIDENTIAL & PROPRIETARY PROPERTY:OF SHOALS TECHNOLOGIES GROUP, LLC.

NEST THE UNINSULATED
BRIDGING BAR INSIDE THE
INSULATED BRIDGING BAR.

REVISIONS
REV. | CHANGE # DESCRIPTION DATE APPROVED
-01 DRAWING CREATED 12/3/2015 J. HOPE
-02 NA CHANGED ENCLOSURE SIZE AND ADDED PIGTAILS 12/15/2015 | J. HOPE
ROTATED SWITCH 90°, REROUTED WIRES TO MAKE CONNECTION WITH
=03 NA INVERTER EASIER. 3/4/2016 J. HOPE
04 NA ADDED FERRULES TO BOM, LENGTH OF PIGTAILS AND NOTETO ZIP TIE | 45501 1. HOPE

TOGETHER CONNECTORS OF THE SAME CIRCUIT.

ZFV-B2 BRIDGING LINK FOR ZFV DISCONNECT, 40 - 55A TELERGON 4

ZFV55 VIVH4 A8 55A, 1000VDC, 2MPPT DISCONNECT SWITCH TELERGON 1

56903799 -01 BAWG 2kV WIRE FOR PIGTAILS SOUTHWIRE 152.56in] 1

DCAC INPUT LABEL -01 1" LABEL FOR INPUTS/OQUTPUTS IN DCAC BOX SHOALS 1

514698 SPEC LABEL -01 514698 SPEC LABEL SHOALS 1

ENDSTOP DIN RAIL END STOP 10MM WIDE MULTIPLE VENDORS 2

DINRAIL1 DIN RAIL 7 INCHES LONG MULTIPLE VENDORS 7in 1

0 9681K35 BAWG, NONINSULATED WIRE FERRULE, .47" LONG MCMASTER CARR 8

9 M9144 1-1/4" NPT NYLON LOCKNUT HEYCO 2

8 M4524GCJ-SM 1-1/4" SOLAR MASTHEAD CORDGRIP - 7 HOLES HEYCC 2

7 AR10865C 10X 8 X 6 NEMA 4X POLYCARBONATE ENCLOSURE FIBCX 1
6 BP0907-26471 -.02 BACK PANEL FOR 514698 DISCONNECT BOX ARNEY INDUSTRIAL 1 1p

5 SPLW004 #10 SPLIT LOCK WASHER, 18-8 STAINLESS STEEL APPROVED VENDOR 2

4 PPHS1032-012-88 #10-32x 1/2" PAN HEAD PHILLIPS SCREW APPROVED VENDOR 2

3 FLTWO004 #10 SMALL FLAT WASHER, 18-8 STAINLESS STEEL APPROVED VENDOR 2

2 UTXCMLBAM H4 UTX (BAWG] MALE CONNECTOR AMPHENOL 4

1 UTXCFASAM H4 UTX {8AWG) FEMALE CONNECTOR AMPHENOL 4

ITEM PART NUMBER Revision! DESCRIPTION VENDOR Length | QTY.

DWG NO.
514698

DONOTSCALEDRAWNG | SCALE 13| SEE:C | SHEET 3 OF 4

23"

ONFIDENTIAL & PROPRIETARY PROPERTY OF SHOALS TECHNOLOGIES GROUP, LLC.

4

| CONFIDENTIAL & PROPRIETARY PROPERTY:OF SHOALS TECHNOLOGIES GROUP, LLC.

TIGHTEN LOCKNUT TO 45 IN-LBS (5NM)—

REVISIONS

REV. | CHANGE # DESCRIPTION DATE APPROVED

-01 DRAWING CREATED 12/3/2015 J. HOPE

-02 NA CHANGED ENCLOSURE SIZE AND ADDED PIGTAILS 12/15/2015 | J. HOPE
ROTATED SWITCH 90°, REROUTED WIRES TO MAKE CONNECTION WITH

-03 NA INVERTER EASIER. 3/4/2016 J.HOPE

04 NA ADDED FERRULES TO BOM, LENGTH OF PIGTAILS AND NOTE TO ZIP TIE

TOGETHER CONNECTORS OF THE SAME CIRCUIT. 4/5/2016 | ). HOPE

=

TIGHTEN SEALING NUT
TO 70 IN-LBS (8NM)

25 IN-LBS (2.8Nm)

/»25 IN-LBS (2.8 Nm)
I/I \

o
) |

|

TORQUE TERMINALS
TO 23 IN-LBS (2.5 Nm)

BWGNO. REV.
514698 -.04

DO NGTSCAIEDRAWING | SCALE: 13| SEE:C | SHEET 4 OF 4

‘CONFIDENTIAL & PROPRIETARY PROPERTY OF SHOALS TECHNOLOGIES GROUP, LLC. |
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800 V
900 V
1000 V
1200 V
1500 V
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55
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DC21 55
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40
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35
25
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SOLAR

OPTIMUM

SOLAR OPTIMUM, INC
501 WEST GLENOAKS BLVD.
GLENDALE, CA 91202
800-552-9970
WWW.SOLAROPTIMUM.COM
LICENSE NUMBER 972228 C10

CONTRACTOR

Technical data:

Maximum cable cross sections
Solid or stranded
Flexible

Size of terminal screw
Tightening torque

Fuse Size (RK5)
5kA / 1000V

AWG 16-10
AWG 14-4

M5 Pz2

Ib.inch 22-25

A 125

s

telergon

PHOTOVOLTAIC
us DISCONNECT SWITCH

Category: NMSJ
LISTED  File No: E362647

Max. ambient temperature 60°C
SUITABLE AS PHOTOVOLTAIC
DISCONNECT SWITCH IN
ACCORDANCE WITH ARTICLE 690
of NFPA 70

EH)

125

[ [

.

In our web site www.telergon.es you will find detailed information about our products

Cev

RoHS

DC Switch-Disconnector
ZFV55 VZVH4 A8

TELERGON, S.A.U.
Data subject to change without
notice (printed: 25/09/2015)

SOLAR
OPTIMUM

SOLAR OPTIMUM, INC
501 WEST GLENOAKS BLVD.
GLENDALE, CA 91202
800-552-9970
WWW.SOLAROPTIMUM.COM
LICENSE NUMBER 972228 C10

SIGNATURE

STAMP

CITY APPROVAL STAMP

REVISION

DATE | DESCRIPTION

11/14/16 AS BUILT

12/14/16 AS BUILT

i 5

DRAWN BY: SCOTT

CHECKED BY: T.T.T.

SCALE: AS SHOWN

DATE: 12/21/16

SHEET TITLE

DC DISCONNECT
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SunPower® | Helix Roof Solution

- ELIXC ROOF Power Station

General

Operating temp. —-4to 140° F (=20 to 60° Q)

+ Helix plug-and-play SMA Tripower Inverter

Components + Helix plug-and-play AC Combiner
+ Helix plug-and-play DC Branch
+ Helix plug-and-play AC Whip
+ Helix eBOS Mount
+ Helix Cable Clip and Cable Clip+
+ Helix Cable Cone
+ Helix Cable Tray
Al g E%éi?sﬁéiﬁig I;V tj;rigt¥o 20 years)
Inverter
Model Helix plug-and-play SMA Tripower (STP-US)
AC power ratings 12,15, 20, 24 kW AC
Rated grid voltage 480V /277N WYE
Max. DC input voltage 1000V
Dimensions (w x h x d) 665 x 650 x 265 mm (26.2 x 25.6 x 10.4 in.)
Weight 55 kg (121 Ibs.)
Enclosure rating NEMA 3R
DC connector H4-UTX-XL
AC connector APP Mid-Power SPEC Pak®
Communications connector RJ-45
Communications protocol Modbus TCP-IP
AC Combiner
Model Helix plug-and-play AC Combiner
Rated amperage 250 A
Inverter input options 2, 3, and 4 inverter input configurations
Inverter input max. amperage 50 A
Optional auxiliary input rated amperage 15A
Dimensions (w X h x d) 699 x 561 x 297 mm (27.2x22.2x121in.)
Enclosure rating NEMA 4X non-metallic
AC connector APP Mid-Power SPEC Pak®

Specifications S U N P W ER

SunPower® | Helix Roof Solution

LI ROOF Power Station

DC Branch

PROJECT SITE

Model

String input options

String fuse rating
Conductor size

Conductor insulation rating
Voltage rating

Fusing

Connectors

Helix plug-and-play DC Branch
2,3,and 4 string

15A

#12 to #8 AWG
Sunlight-resistant PV Wire
2000 VDC

12 A

String side: Tyco PV4 Solarlock
Combined side: Amphenol H4-UTX-XL

AC Whip

Model

Length

Conductor size

Conductor insulation rating
Voltage rating

AC connector type

eBOS Mount

Helix plug-and-play AC Combiner
1.8m (71 in.)

#8 AWG 5-strand multiconductor
Sunlight-resistant TC-ER

600 V

APP Mid-Power SPEC Pak®

Mounting structure model
Mounting structure material

Roof pad material
Tilt angle

Sunshade

Helix eBOS Mount

5052 H32 aluminum
301 stainless steel

Recycled rubber
15 degrees

Optional

EE=Ran =1
' LRI

(dimensions in mm)

©2015 SunPower Corporation. All Rights Reserved. SUNPOWER, the SUNPOWER logo, and HELIX are trademarks
or registered trademarks of SunPower Corporation in the U.S. and other countries as well. All other trademarks
are properties of their respective owners. Specifications included in this sheet are subject to change without notice.

THIRD MUTUAL
LAGUNA WOODS VILLAGES

24351 EL TORO RD.
LAGUNA WOODS, CA 92637

PROJECT DEVELOPER

SOLAR
OPTIMUM

SOLAR OPTIMUM, INC
501 WEST GLENOAKS BLVD.
GLENDALE, CA 91202
800-552-9970
WWW.SOLAROPTIMUM.COM
LICENSE NUMBER 972228 C10

CONTRACTOR

SOLAR
OPTIMUM

SOLAR OPTIMUM, INC
501 WEST GLENOAKS BLVD.
GLENDALE, CA 91202
800-552-9970
WWW.SOLAROPTIMUM.COM
LICENSE NUMBER 972228 C10

SIGNATURE

STAMP

CITY APPROVAL STAMP

REVISION

DATE | DESCRIPTION

11/14/16 AS BUILT

i 5

12/14/16 AS BUILT

DRAWN BY: SCOTT

CHECKED BY: T.T.T.

SCALE: AS SHOWN

DATE: 12/21/16
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HELIX ROOF
CABLE MANAGEMENT
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PROJECT SITE

THIRD MUTUAL
LAGUNA WOODS VILLAGES

24351 EL TORO RD.
. . ® . - LAGUNA WOODS, CA 92637
SunPower® | Helix Roof Solution SunPower® | Helix Roof Solution
PROJECT DEVELOPER
-ELIX ROOF Cable Management - ELIX ROOF Cable Management
if ¥
General Cable Cone (#512021) '
Material Recycled rubber (92% approx.), polyurethane binder (8% approx.) SOLAR
Operating temp. =13 to 140° F (=250 60 () installation Placed strategically to support DC, AC, or communications cables under modules or OPTI M UM
Outside of the array 501 WEST GLENOAKS BLVD
Components : He:?x Cag:e C:?p Max. cable bundle 50 mm (1.97 in.) 0.d., or quantity 32 of #8 AWG GLESNODOA_;E’Z%*;;%)ZOZ
$ e s Cable Clip* WWW.SOLAROPTIMUM.COM
' He:lx Eagle Cone LICENSE NUMBER 972228 C10
+ Helix Caple Tray
+ Helix Cable Tray Cover CONTRACTOR
Warranty 20-year factory warranty .ﬁ"-*.‘
Cable Clip (#512199) OPTI M U M
Material 302 stainless steel SOLAR OPTIMUM, INC
| ; - - 501 WEST GLENOAKS BLVD.
Installation Attaches to module frame and supports DC cables within the array L 2715 __I | 275 | GLEQICI;)OA:;IEE_),Z?QQS;%JZOZ
Max. cable bundle Quantity 10 of #8 AWG, supports DC, AC, and communications cables L:’gg&fﬁbﬁg@ggggﬁg%&
51.75 _j SIGNATURE
N o P —
I Cable Tray (#512511)
“I H 3| STAMP
/| \ l ) Material Recycled rubber (92% approx.), polyurethane binder (8% approx.)
|‘ || 1\ installation Placed strategically to support DC, AC, or communications cables under modules or
—s Q ! outside of the array
33.75 12.95 Max. cable bundle diameter Quantity 32 of #8 AWG
Cable Tray Cover (#512510) Optional (same material as Cable Tray)
Cable Clip + (#512198) CITY APPROVAL STAMP
Material 302 stainless steel
Installation Attaches to module frame and supports DC cables within the array
Max. cable bundle Quantity 32 of #8 AWG, supports DC, AC, and communications cables i
_ 52 _ i '_1
| | REVISION
Dt:;‘:: A =i 51__5/{%;, ‘ % ’—K/@ MARK | DATE | DESCRIPTION
'm - A\ 11714716 AS BUILT
{.': 1) | 195 260 /A |12/14716 AS BUILT
1I: l! :l I e S P o
Ilf (| l' @0
|| | 2
) |
i |
;'1 l‘. :. J(
Cx:!‘} — C !
34 DRAWN BY: SCOTT
- S 24.60 CHECKED BY: T.T.T.
(dimenSionS in mm) (dimensions in mm) Rev 1.1 SCALE: AS SHOWN
DATE: 12/21/16
A . ©2015 SunPower Corporation. All Rights Reserved. SUNPOWER, the SUNPOWER logo, and HELIX are trademarks o SHEET TITLE
SpECIflcatlonS . or registered trademarks of SunPower Corporation in the U.S. and other countries as well. All other trademarks :
are properties of their respective owners. Specifications included in this sheet are subject to change without notice.
SUNPOWER

POWER STATION

SHEET NUMBER
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PROJECT SITE

THIRD MUTUAL
LAGUNA WOODS VILLAGES

Application
é OMG. PowerGrip Plus mounts are designed with uplift and shear retention =~ * OMG Extra Heavy Duty Roofing Fastener (#15) ROOFING PRODUCTS
P G ® in mind and are not intended to carry dead loads. e OMG RetroDriller Fastener for Fla’ R oofs 24351 EL TORO RD.
owe r r I PTM PowerGrip Plus can also be used for many other roof mounted applications, ¢ OMG Heavy Duty Roofing Fastener (#14) LAGUNA WOODS, CA 92637
including: pipe supports and hangers, step crossovers, electrical conduit, race-

Visit OMGRoofing.com for specific fastener details, sizes, specifications

ways, satellite dishes, small antennas and HVAC applications, among others. and packaging information. Some sizes of XHD Fasteners are also

Plus ROOF MOUNT
SYSTEM

PowerGrip Plus units are typically installed with one of the following OMG ~ available in 100-packs for PowerGrip Plus installation. Always consult the PROJECT DEVELOPER

Roofing Product Fasteners based on the specific deck type and roofing roofing system manufacturer prior to installation.
application. Roof Mounts
Directions Pipe & Conduit Supports
Only technicians trained in single-ply roof installation should install SLIDE g . ' [ i
@ I th this product. Roof Repair Tape
; xtie _Always check with roof system manufacturer for installation criteria and ' . T so LAR
a pe'forma”ce g b Sl il ded appl_ STt e e e e Hooﬁng Fasteners
Of ourre UIar ““=do so could void the roof warranty. =~ - _ Slide the PowerGrip-Rlus.into place over =
g - — PREPARE ‘ *7:_ ~ the head of the fastener. - - -
PowerGrip! | PREPRRE____ o % | SOLAR OPTIMUM, INC

501 WEST GLENOAKS BLVD.
GLENDALE, CA 91202
800-552-9970
WWW.SOLAROPTIMUM.COM

/1/\/——/ Mark location where PowerGrip Plus is to
. ,.,}) be installed. Prepare membrane surface
S - - )
—C ==T| at each location following roof system
= manufacturers’ requirements.

Don't rip it! Grip it! OMG PowerGrip™ Plus Features & Benefits DRIVE N2 759 LICENSE NUMBER 972228 C10
. . . . . | Install recommended fastener through
is a roof mount system designed to secure * A properly installed PowerGrip Plus provides a secure anchor to the roof deck and L e toat andideck i, deck paratiation Lift the flange and install eight additional
remains watertight R p . CONTRACTOR
ballasted solar racks and other equipment to _ _ o ' f’b - %-in. for steel, 1-in. for wood) using the fasteners through the PowerGrip Plus plate,
_ _ ¢ Simple installation process saves time and labor. / ~ depth gauge provided, and allowing the hitting the top flutes.
roofs covered with thermoplastic (TPO and o Available in most PVC and TPO membrane brands for 100% compatibility. \\j fastener head to sit firmly on the gauge card.
PVC) roofing membranes. ® Helps protect thermoplastic roof covers from damage due to ballasted rack movement. : | CoiutBisine
e Wide flange is easy to weld in place. ALIGN 0

©

PowerGrip Plus provides a secure connection directly to the roof

deck or structural members. Once heat welded in place, properly ~ ® 1%-in. diameter x %-in. tall mount, provides optimal perch securing brackets Heat weld the flange of the PowerGrip Plus

Locate the notch on the perimeter of the

installed PowerGrips can help to eliminate rack movement and or struts. PowerGrip Plus flange and note how it HisaanUiacturets ;pemﬁcatmns &)
remain watertight. e Exposed 1-in. tall x %-in. diameter bolt and mounting stand are made from aligns with the plate on the underside of Sealounatns [HUNRS, So LAR
corrosion-resistant stainless steel and aluminum alloy for superior long-term the PowerGrip. '
performance. For more information, contact your local OMG sales 35 years workiing with O PTI M U M
) representative, call 800-633:3800 or visit OMGRoofing.com. commercial roof sustems
PowerGrip Plus Performance 1

OMG is the leading U.S. manufacturer and supplier of roofing fasteners, roof insulation adhesives, retrofit roof drains, pipe supports, roof SOLAR OPTIMUM, INC

fin gengrEaslTaH:megge with) BESLIS repair tape and engineered edge metal systems. Our products are available nationwide through a network of roofing distributors, and Relations /\/'ps wrth 501 WEST GLENOAKS BLVD.
Tensile Strength TAS 117-95 (A) 2000 Ibf. (minimum) supported by our national network of direct factory sales personnel. , leadin f roof Sy&'fe i G LEQICE)OA;E’Z ng&;é 202
Shear Strength ASTM E488-96 1075 Ibf. (minimum) . - ] - e — E— m a.hmﬁwﬁarers WWW.SOLAROPTIMUM.COM
éome LICENSE NUMBER 972228 C10
. Superior productivity. Products for a broad
ROOFING PRODUCTS X z arvay of solar and
_é OMG. 153 BOWLES ROAD, AGAWAM, MA 01001 USA Superior performance. F 7 . SIGNATURE
ROOFING PRODUCTS 800-633-3800 413-789-0252 OMGROOFING.COM 5 rooffop App(lcafmhs
FASTENERS ADHESIVES DRAINS PIPE SUPPORTS REPAIR TAPE Based on tEChnologyfrom EcoFasten Solar. Patentpending, Patent pending. OMG PowerGrip™ is a trademark of OMG, Inc. Copyright © 2014 OMG, Inc. All rights reserved. Made in America. =
e —
e STAMP

Typical mechanically attached
single-ply roof assembly.

FASTENERS:

¢ Membrane fasteners & plates Anatomy Of a

OMG
AN | MSedl g ® For more than 30 years, OMG Roofing Powe;f_lrjg CITY APPROVAL STAMP
T e B | c o m me rc Ia I ROOf Products has been a leading supplier
OSSR R Rl e o O of fasteners and other products that :
The majority of commercial roofing systems in North America are mechani- are used exclusively in commercial S =
cally attached. Which means they are fastened to the substrate — usually roofing applications. We work with g
a corrugated steel deck — using screws and plates or oversize washers. virtually every roof system manufac- :
The insulation and cover board (if used) is first fastened in place, and then turer, and we have a large field sales
the membrane or roof cover is installed over the top using a different set of force of over 35 in North America \
screws and plates located along the edge or seam. The seams of the thermo- who are on commercial roofs every .\_\1
plastic roof cover (i.e. PVC or TPO membrane) is then fused together using day. In short, we know all about com- R S REVISION
hot-air to create a seam that can be made as strong as the membrane itself. mercial roofing. What works, what h DATE DESCRIPTION
—— ) 11/14/16 AS BUILT

does not and the best ways to secure

i 5

12/14/16 AS BUILT

WHY TH lS MA'ITERS products — including solar racking PERFORMANCE

systems — to flat roofs. It's what we do.

TEST METHOD

PRODUCT {in general accordance with) RESULTS

It's important to understand the anatomy of a commercial roof because the

. . . PowerGrip Tensile Strength ASTM 1761-06 305 Ibf. {1.35 kN) minimum
OMG PowerGrip and PowerGrip PLUS products are made using the same Powerbrip Shear Strangth ‘ T T e
materials and methods that were originally used to install the roof. The round PowerGrip PLUS Tensile Strength TAS 117-95 (A) 2000 Ibf. (8.90 kN) minimum
disks of an OMG PowerGrip is made from the same brand of membrane PowerGrip PLUS Shear Strength | ASTM E488-96 1075 Ibf. (4.78 kN) minimum

installed on the roof. OMG PowerGrips are secured to the structural roof deck

ORDERING INFORMATION

using the same or similar fasteners, and they are sealed to the roof cover PowerGrip PLUS has three times the
using the same hot-air welding techniques that were used to create water- DESCRIPTION PACKAGING WEIGHT performance of regular PowerGrip!
tioht seams on the roof. Call OMG Customer Service for PowerGrip 20 105 Ibs. (4.73kg)/case -
’ meimbiane specific SKU; S0635300 || powerGrip PLUS 8 16 Ibs. (7.2kg)/case ERA\C/:VN BY: SCOTT
HECKED BY: T.T.T.
SCALE: AS SHOWN
DATE: 12/21/16
ROOFING PRODUCTS
) T s SHEET TITLE
ROOF LAYERS: =
Roofing membrane
Cover board* OMG POWER GRIP PLUS

(not always required or used)

Insulation

e
. 18" |45
PowerGrip I ‘wmm) é
1.1"(28mm)
PLUS 1. e s

10.5" {266mm) diameter

SHEET NUMBER

Steel deck (deck types may vary)

14.5" (368mm) diameter

SP8




