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5902 SW ARCHER RD., GAINESVILLE, FL.
SUB—-SYSTEM #2

06-20-2011 | BH
DATE

(1) PV POWERED PVP 75K—-208V INVERTER

(350) ASTRONERGY CHSM 6610—P 220 WATT PV MODULES
77,000 WATTS DC NAMEPLATE

350 MODULES
X 199.5 CEC MODULE RATING

ALL DISCONNECT/COMBINER BOXES TO GUTTER/INVERTER
ALL MODULES TO COMBINER BOX: (2) #4 XHHW (CU) 69,825.00 WATTS DC
(2) #10 USE—2/RHW-2 (CU) (1) #8 THHN (CU), EQUIPMENT GROUND X 95.5% CEC INVERTER EFFICIENCY
(1

(W) #WO BARE, EQPMENT GROUND (CU) ) 17 (RGS) GALV CONDUIT PER CIRCUIT
(1) 3/4" RGS (GALY) CONDUI, " 66,683 WATTS AC CEC

MODIFIED PER CONTRACTOR AS-BUILTS
REVISIONS

VOLTAGE DROP VD STRING-TO—COMBINER BOX (100 FEET) = 0.92 VDC VOLTAGE DROP VD COMBINER BOX-TO-INVERTER(USING 4
COPPER) (100 FEET) = 1.82 VDC PV SYSTEM INVERTER

1
No.

SOLARBOS PVPOWERED 75KW
CS150—10—15-4X PVP75KW (208V) A

CB (A)
(84) MODULES —— (6) STRINGS OF DISCONNECT/ //\\ 67 FEET INCLUDING 15 FEET VERTICAL TO INVERTER DC POWER

COMBINER BOX ENTRANCE
(14) MODULES NEMA 4X

600 VOLTS
150 AMP LOAD BREAK | 75 ]

(6) 15 AMP FUSES

by: Bob

4: 30pm
also D/B/A
Construction Services: FLA GC C061668

INTEGRATED PROJECT DELIVERY

11922 S.W. 16th Street
Office:352-466-3073 Fax:352-466-0657

Micanopy, Florida 32667

SOLARBOS
CS150—10—15—4X 75 ]
CB (B)
__ DISCONNECT/ 170 FEET INCLUDING 15 FEET VERTICAL TO INVERTER
(84) MODULES E?Z)SUEBSiESF COMBINER BOX

NEMA 4X

600 VOLTS
150 AMP LOAD BREAK

Ted L. Belser, P.E., Consulting Engineer
Engineering: FLA PE No. 25577

Jun 23, 2017

Layoutl

(6) 15 AMP FUSES

SEAL

SOLARBOS
CS5150-10—-15-4X

B (D)

(98) MODULES —- (7) STRINGS OF égigﬁmggﬁ;é* N 234 FEET INCLUDING 15 FEET VERTICAL TO INVERTER SEE E—3 SINGLE LINE DIAGRAM
(14) MODULES

DESIGN ENGINEER:
LARRY K. HENDERSON, P.E. # 37109

TED L. BELSER, P.E. # 25577

DATE:

NEMA 4X

150 AS&P{XﬁﬁgsBREAK ALL DISCONNECT/COMBINER BOXES TO GUTTER/INVERTER: _
(2) #3 THHN (CU) =

(7) 15 AMP FUSES (1) #8 THHN (CU), EQUIPMENT GROUND /5]

(1) 17 (RGS) GALV CONDUIT PER CIRCUIT

B. HARRIS

AS NOTED
CHECKED BY

DESIGNED BY

T. BELSER

5

L. K. HENDERSON

DRAWN BY

SCALE

INTEGRATED

SUB—ARRY COMBINER

SOLARBOS
CS150—10—15-4X
CB (C)

(84) MODULES —— (6) STRINGS OF DISCONNECT/ N 189 FEET INCLUDING 15 FEET VERTICAL TO INVERTER

(14) MODULES COMBINER BOX
NEMA 4X
600 VOLTS
150 AMP LOAD BREAK

(6) 15 AMP FUSES

ALL DISCONNECT/COMBINER BOXES TO GUTTER/INVERTER
(2) #4 XHHW (CU)

(1) #8 THHN (CU), EQUIPMENT GROUND

(1) 17 (RGS) GALV CONDUIT PER CIRCUIT

DC SINGLE LINE
DIAGRAM

A VOLTAGE DROP VD COMBINER BOX—TO—INVERTER(USING #4
COPPER) (100 FEET) = 1.82 VDC

ALL EQUIPMENT GROUND — MODULE TO INVERTER:
USE RACKING SYSTEM EQUIPMENT GROUNDING SYSTEM.
AT END OF MODULE SUPPORT RAILS BOND #10 BARE
COPPER EQUIPMENT GROUND WITH ILSCO GBL—4DBT

GED ARCHER II
SOLAR PANEL ARRAY
3902 SW ARCHER ROAD
GAINESVILLE, ALACHUA COUNTY, FLORIDA

C: \Users\Bob\My Projects\0O Projects General\0O_Belser\GRU PV Projects\GRU Butler Plaza West Record Set\CADD — IPD\BN—E4—DC SINGLE LINE.dwg

This document, together with the concepts and designs presented herein, as an instrument of service, is intended only for the specific purpose and client for which it was prepared. Reuse of and improper reliance on this document without written authorization and adaptation by JWM Engineering, LLC. shall be without liability to JWM Engineering, LLC

SOND #6 FROM. DISCONNECTING COMBINER BOXES. 0 ALL
ELECTRICAL ENCLOSURES GROUND BUSES TO INVERTER TO MODEL NUMBER: PVP75kW (208V)
GEC AT EQUIPMENT PAD. PER NEC 250.122
MAX. CONTINUOUS OUTPUT POWER: 75 KW AT 208 VAC
NOMINAL DC VOLTAGE RANGE: 295 — 500 VDC
MAXIMUM DC CURRENT: 267 ADC
AC OUTPUT VOLTAGE: 208 VAC MAXIMUM VOLTAGE CALCULATIONS —
INVERTER EFFICIENCY (CEC): 95.5% ASTROENRGT CHSM 6610—P Voc TEMPERATURE CORRECTION FACTOR: —0.35%/°C BAR 1S ONE INCH ON
ASTRONERGY CHSM 6610—P 220WATT MIN. RECORDED TEMP IN CGAINESVILLE, FL IS —12°C. | IFNOT ONE ICH on
MODULE SPECIFICATIONS ARRAY Voc= 14 * 36.7/7 V = 514.78 VOLIS
INCREASE IN Voc DUE TO LOW TEMP. PER MODULE = [(25—(—12)) * (0.0035) * 36.77] = 4.76 VOLTS DATE
2-28-11
PEAK POWER (Pmax): 220 Wp (£3%)
CEC POWER RATING: 1995 W MAX. Voc PER CIRCUIT = 514.78 + [4.76 * 14] = 581.4 VOLTS PROJECT NO.
g MAXIMUM POWER POINT VOLTAGE (Vmpp): 29.70 V SUBMITTAL
S MAXIMUM POWER POINT CURRENT (Impp): /.58 A BUILDING PERMIT
- OPEN CIRCUIT VOLTAGE (Voc): 36.77 V Tciii JORK PR 2008 N v
= SHORT CIRCUIT CURRENT (Isc): 8.12 A ' SHEET NUMBER
g TEMPERATURE COEFFICIENT: Voc (%Voc/°C) = —0.341% /°C

E-4

RECORD DRAWING



VOLTAGE DROP VD COMBINER BOX—TO—-INVERTER(USING #4
COPPER) (100 FEET) = 1.82 VDC

(1) #10 BARE COPPER EQUIPMENT GROUND BONDED TO
FACH MODULE AND MODULE SUPPORT RAIL WITH [LSCO
GBL—4DBT LAY—=IN LUGS. TO ALL ELECTRICAL ENCLOSURES
GROUND BUSES TO INVERTER TO GEC AT EQUIPMENT PAD.
PER NEC 250.122

ASTRONERGY CHSM 6610—P 220WATT
MODULE SPECIFICATIONS

#2 BARE COPPER GROUNDING ELECTRODE CONDUCTOR
(250.66) TO CONCRETE ENCASED ELECTRODE IN EQUIPMENT

PEAK POWER (Pmax): 220 Wp (£3%)

. CEC POWER RATING: 199.5 W
MAXIMUM POWER POINT VOLTAGE (Vmpp): 29.70 V
i MAXIMUM POWER POINT CURRENT (Impp): 7.38 A maaTE
- OPEN CIRCUIT VOLTAGE (Voc): 36.77 V ‘
SHORT CIRCUIT CURRENT (Isc): 8.12 A
TEMPERATURE COEFFICIENT: Voc (%Voc/'C) = —0.341%/°C —
MAXIMUM VOLTAGE CALCULATIONS — 2-28-11
ASTROENRGT CHSM 6610—P Voc TEMPERATURE CORRECTION FACTOR: —0.35%/°C PROJECT NO.
SUBMITTAL

MIN. RECORDED TEMP IN GAINESVILLE, FL IS —=12°C.
ARRAY Voc= 14 * 36.//7 V = 514.78 VOLIS

INCREASE IN Voc DUE TO LOW TEMP. PER MODULE = [(25—(—12)) * (0.0035) * 36.77] = 4.76 VOLTS

BUILDING PERMIT

SHEET NUMBER

Drawing name:
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INVERTER #1 o
PV POWERED 75kW =
AL MODULES TO COMBINER BOX: ALL DISCONNECT/COMBINER BOXES TO GUTTER/INVERTER: PVP7SKW (208V) ;
(2) #10 USE—2/RHW-2 (CU) (2) #4 XHHW (CU) o
(1) #10 BARE, EQUIPMENT GROUND (CU) (1) #8 THHN (CU), EQUIPMENT GROUND 3942 SW ARCHER RD., GAINESVILLE, FL. g 2
(1) 3/4 7 RGS CONDUIT (1) 17 RGS CONDUIT PER CIRCUIT SUB—=SYSTEM #W E g
; VPRIAGE RO WD o e o rs VOLTAGE DROP VD COMBINER BOX—TO—INVERTER(USING #4 S z
5 BOX (100 FEET) = 0.92 VDC CS150-08—15-4XF —10- B o
'é CB <A> COPPER> <WOO FEET) — wg2 \/DC <w> P\/ POWERED p\/P 75K 208\/ ‘N\/ERTER g
< DISCONNECT/ DC POWER (252) ASTRONERGY CHSM 6610—P 220 WATT PV MODULES 2
- ENTRANCE 55,440 WATTS DC NAMEPLATE a
: (84) MODULES ——(6) STRINGS OF R 175 FEET INCLUDING 15 FEET VERTICAL TO INVERTER  /~\ — ’ 0
o 14) MODULES
> (14) 600 VOLTS SOLARBOS 252 MODULES = S
100 AMP LOAD CS150-08—15-4XF X 199.5 CEC MODULE RATING
. BREAK (6) 15 AMP CB (B)
E FUSES
(84) MODULES ——(6) STRINGS OF DSCONNECBT({X COMBINER| 4 20 FEET INCLUDING 15 FEET VERTICAL TO INVERTER e — 50,274.00 WATTS DC
- (14) MODULES NEMA. 4 R X 95.5% CEC INVERTER EFFICIENCY
- SOLARBOS —
T £S150-08—15-4XF bUD VOLTS
= 150 AMP LOAD BREAK 48,012 WATTS AC CEC i )
g cB (C) (6) 15 AMP FUSES Y
(84) MODULES ——(6) STRINGS OF DISCONNECT/ 70 FEET INCLUDING 85 FEET VERTICAL TO INVERTER o5 & B &
€5 (14) MODULES COMBINER BOX " [ 75 ] 5
= NEMA 4 INTEGRATED Y WIEL
¥ 3 600 VOLTS SUB—ARRY n I
3 150 AMP LOAD COMBINER go5d
Q% BREAK (6) 15 AMP - 1 BB
5 8 FUSES #2 BARE COPPER GROUNDING ELECTRODE )
T CONDUCTOR
3 (250.66) TO CONCRETE ENCASED ELECTRODE
o ALL EQUIPMENT GROUND — MODULE TO INVERTER: IN-EQUIPMENT FAD
EE (1) #10 BARE COPPER EQUIPMENT GROUND BONDED TO n —
> 2 FACH MODULE AND MODULE SUPPORT RAIL WITH ILSCO
E: GBL—4DBT LAY—IN LUGS. TO ALL ELECTRICAL ENCLOSURES 2
o GROUND BUSES TO INVERTER TO GEC AT EQUIPMENT PAD. 5
23 PER NEC 250.122 555
L = SEE E3, AC SINGLE LINE DIAGRAM e
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gt 3942 SW ARCHER RD., GAINESVILLE, FL. 28825y
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. ALL MODULES TO COMBINER BOX: A ALL DISCONNECT/COMBINER BOXS TO GUTTER/INVERTER: INVERTER 2 SUB-SYSTEM 2 =BNICIE: v
-~ (2) #10 USE-2/RHW-2 (CU) (2) #4 XHHW (CU) PV POWERED 75kW g ¥z |z
2 3 (1) #10 BARE, EQUIPMENT GROUND (CU) (1) #8 THHN (CU), EQUIPMENT GROUND PVP75KW (208V) (1) PV POWERED PVP 75K—208V INVERTER
BE: (1) 3/4" RGS (GALV. CONDUIT), WHERE EXPOSED (1) 17 (RGS) (GALY) CONDUIT PER CIRCUIT (266) ASTRONERGY CHSM 6610—P 220 WATT PV MODULES
5 L 0.33% AVG VOLTAGE DROP @ 75 AVG 58,520 WATTS DC NAMEPLATE
78 VOLTAGE DROP VD COMBINER BOX—TO—INVERTER(USING #4
5 1 VOLTAGE DROP VD STRING-TO-COMBINER BOX SOLARBOS COPPER) (100 FEET) = 1.82 VDC 266 MODULES %
e (100 FEET) = 0.92 VDC C5150-10-15—4xF X 1995 CEC MODULE RATING —
o5 CB F s
éé DISCONNECT/ %CNTESNWCEE 05,06/7.00 WATTS DC E é
o8 — COMBINER BOX ,067.
3 ¢ (84) MODULES ——(6) STRINGS OF NV 85 FEET INCLUDING 15 FEET VERTICAL TO INVERTER ﬂ —=T W 9559 CEC INVERTER EFFICIENCY OO
S8 (14) MODULES Z I
5 600 VOLTS a— Z <
Sy 100 AMPLOAD CS150—10—15- 4XF 50,679 WATTS AC CEC N N
28 BREAK (8) 15 AMP 05D O
2 FUSES _
¢ (84) MODULES ——(6) STRINGS OF DISCONNECT/ 23 FEET INCLUDING 15 FEET VERTICAL TO INVERTER — a
=8 COMBINER BOX [ 751
o b (14) MODULES W, o~
o 2 SOLARBOS NEMA 4 — NOTES
25 CS150—10—15—4XF 600 VOLTS 1. ALL WORK PER 2008 NEC
T2 B E 150 AMP LOAD I
z . DISCONNECT/ BREAK F<U88>E§5 AMP A
%g (98) MODULES ——(7) STRINGS OF COMNBENMinW 40 FEET INCLUDING 15 FEET VERTICAL TO INVERTER N 55T PV POWERED 75kW PHOTOVOLTAIC INVERTER > < é
g (14) MODULES 600 VOLTS MODEL NUMBER: PVP75kW(208) — é 8 9
o < 150 AMP LOAD x X ;2
e BREAK (7) 15 AMP ALL _DISCONNECT/COMBINER BOXS TO GUTTER/INVERTER: MAX. CONTINUOUS OUTPUT POWER: 75 KW AT 208 VAC << 55 2
S FUSES (2) #3 THHN (CU) NOMINAL MPP DC VOLTAGE RANGE: 295 — 500 VDC T TS
5 ¢ (1) #8 THHN (CU), EQUIPMENT GROUND MAXIMUM DC CURRENT: 267 ADC &) — éc) <
b : (1) 1”7 (RGS) (GALY) CONDUIT PER CIRCUIT AC OUTPUT VOLTAGE: 208 VAL << ¢
O g ALL EQUIPMENT GROUND — MODULE TO INVERTER: INVERTER EFFICIENCY (CEC): 95.9% N o > <
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MAX. Voc PER CIRCUIT = 514.78 + [4.76 * 14] = 581.4 VOLTS
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