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NCRTH

VICIITY MAP
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PANEL ELEVATION
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(INSIDE)

AND SUBJECT TO CHANGE

NOTE: EQUIPMENT LOCATIONS ARE APPROXIMATE

EQUIPMENT LOCATION ELEVATION

ELECTRICAL SERVICE ENTRANCE AND
UTILITY REVENUE METER

EXISTING ELECTRICAE LOAD CENTER

PHOTOVOLTAIC SYSTEM DISCONNECT FOR
UTILITY OPERATION

NOT USED
INVERTER
PV ARRAY DC DISCONNECTS

PHOTOVOLTAIC PANEL ARRAY MQUNTED ON
SHINGLE ROOF
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Typical Solar Photovoltaic Engineered Drawings

8.25 KW DC PV SYSTEM
7.5 KWAC PV SYSTEM
SITE PLAN
RAYMORE, MO 64083

NOTE:

EXISTING FENCE PARGEL ID: UTILITY HAS 24 HR. UNRESTRICTED ACCESS TO MOST PV
SYSTEM COMPONENTS LOCATED AT SERVICE ENTRANCE.
INVERTER MOUNTED INSIDE BASEMENT.
GENERAL NOTES SITE PLAN




4'-3" g oL :
TP TYP :
\
i
22 PANEL ARRAY
UPLIFT CALCULATION SN I R I R
PANEL GROUP AREA 374 SQ.. FT. x WIND LOAD 30 PSF = SLOPE I
TOTAL LOAD 11,220 LBS. deatiit =
CONNECTOR TYPE: 5/16" HANGER BOLT (EMBED MIN. 2") .
# OF MOUNTING POINTS: 42 t 41+ —114 2|
PULL OUT STRENGTH: 210 LBS. PER INCH OF EMBED i ¥
42x2x210LBS. = 17,640 LBS. o P T3 4] —s
POINT LOAD CALCULATION i 5
ARRAY WEIGHT: 1,100 LBS / 42 MOUNTING POINTS = S N S i i A ]
26.19 LBS. PER MOUNTING POINT LE
——-“—-—-———-————u———n— o
g
3I-0!l — :ﬁ
11 PANEL ARRAY — - "
UPLIFT CALCULATION I N I I N A W =2 g
PANEL GROUP AREA 187 SQ. FT. x WIND LOAD 30 PSF = =
TOTAL LOAD 5,610 LBS. I v s S I N § N
CONNECTOR TYPE: 5/16" HANGER BOLT (EMBED MIN. 2°) m
# OF MOUNTING POINTS: 24 SEDEE I U N A S -
PULL QUT STRENGTH: 210 LBS. PER INCH OF EMBED s
24 %2 x 210 LBS. = 10,080 LBS. O _ J W W a
[ =
POINT LOAD CALCULATION _ 11 ] e §
ARRAY WEIGHT: 550 LBS / 24 MOUNTING POINTS = 3 g
22.92 LBS. PER MOUNTING POINT & I x
n| F—g—————— ~] Q
. [ AN o
WORST CASE DISTRIBUTED LOAD CALCULATION 50" Q £
1,100 LBS. / 374 SQ. FT, = 2.94 PSF ® >
T T T FT T T T T T T T | ,
ARRAY GALGULATIONS & | I R U A A e L : | 2
¥ I : I ‘ 1 ' : ' ' ' e —
A o A AR A (e O 2 A M [N
T ] v T v T v T T A T T T T
[ I | R R [ | AU I | A B I dD
' | || | 3 N 1 L s | | | w0
(1) MOUNTING POINT, REFER TO DETAIL o N IR R R R R T DY -
(2) PRE-MANUFACTURED ALUMINUM RAIL L R h oL b s T 4 | | ‘E Lo & & ,‘E 2
o b T il T bl T v T il T
() EXISTING ROOF RAFTERS gt I A’ S (T A R [ A T A A N B 228 ¢
¢ oy A it NESVINN VUS| SO Il St N A A B 2z =
(® vents(TYR) I e s S | SN W N NN S T NSNS S — A o T $ 8¢ 8 5
(5) ¥ CLEAR PATH FOR FIRE DEPT. ACCESS T P U D I D O |\ I N o 23y 2
T ' —* N 0 I
RN T | T I TN ] FY R TN TN N B Reg &
I | B T ﬂ I T ;l i . >
| b A T T N T N I T E'g |
R R (O T T B | : : R : :
R [ N R N | L I e
NOTE: ! i I I : NORTH Y cPaL
ALL CONSTRUCTION / INSTALLATION IS 5o i
TO COMPLY WITH THE FOLLOWING: s 20"
2012IBC 2012 iFC -
2011 NEC e :

ALL DIMENSIONS ARE APPROXIMATE

[P

PV PANEL ARRAY PLAN 0

GENERAL NOTES PORTRAIT MOUNTED PANELS PITCHED SHINGLE ROOF 02




SOLAR PANEL

PRE-MANUFACTURED IRON RIDGE XRL @
ALUMINUM MOUNTING RAN, WITH ——
ADJUSTABLE L-FQOT ="

PRE-MANUFACTURED
QUICK MOUNT PV @ - E-MOUNT

- (1) 516" X 6" HANGER BOLT,
MIN. 2" EMBEDMENT

EXISTING SHINGLE RCOF

EXISTING ROOF TRUSS

PRE-MANUFACTURED HOLD
DOWN CLIP, (4} AT EACH PANEL
{TYP.) - ATTACH W/ 8.6. BOLTS

FLASHING & SEALANT, TO
BE DETERMINED BY INSTALLER
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8.25 KW DC PV SYSTEM
7.5 KWAC PV SYSTEM

MOUNTING DETAILS

RAYMORE, MO 64083

MOUNTING DETAIL

PORTRAIT MOUNTED PANELS

PITCHED SHINGLE ROOF

03




|
|
SOUTH AND EAST FACING ARRAYS
ETL LISTED WILEY WEEBLUG BONDING ETL LISTED WILEY WEEB-PMC
SYSTEM TO EQUIPMENT GROQUND GROUNDING MIDDLE CLAMP
CONDUCTOR BONDING MODULE TC RACKING
(TYPICAL) (TYPICAL)
6 - #10 CU THWN-2 g
—{G] G a G G el 1-#8 CU GEC/EGC THWN-2 2
3" -EMT/FMC ]
FOSITIVE = BLACK E
[+ =12 J=IE3} -I+ =3 =[] [~ T+] [=[+] ~[+] [=T+] ) NEGATIVE = WHITE £ <
| N N GROUND = GREEN % .
1] <
/1 - #8 CU GROUND, CONTINUOUS, SOLID, BARE / STRANDED BETWEEN RAILS — a -
= - o .
*—(C] G G G G G At B =
] TO INVERTER =
A% 2 ko
e = == = = = e A o A S 5 i i e e e (= e R = = N &
LY Vi A Vi A\ i ri Y Vi AN L v
R ~_ S— == g
w J-BOX © °
b
e m ; 2 -#10 CU USE-2 < g
| | ()
| 3] G G G G G ] &
|
. I &
| | &
- [+ -+ -+ -+ [—[+] [—[+] + + + +
| A | FF | A | C | PR | R | FEe— |
| I E
i_ EAST FACING JI
____________________________________________________________________________________ %
a
E = s @
BEO 2
- g (D ]
) e}
gzE =
ol ¥
=32 ¢
X >E-
KLuod I
s~y
ALL BACK COATED POLYCRYSTALLINE MODEL NUMBER = CENTROSOLAR E250R NUMBER OF STRINGS = 3 é
NOMINAL POWER (Pnom) = 250 W NUMBER OF MODULES PER STRING = 11
EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH THE 2011 NEG OPEN CIRCUIT VOLTAGE (Voc) = 37.47 V TOTAL NUMBER OF MODULES = 33 .4
AND ALL APPLICABLE REQUIREMENTS OF THE LGCAL AUTHORITY HAVING JURISDICTION. MAX POWER VOLTAGE (Vmp) = 30.34 V SYSTEM POWER DC {STC) = 8250 W <
GROUND WIRE MUST BE CONTINUOUS AND INSTALLED TO ALLOW FOR PANEL REMOVAL SHORT CIRCUIT GURRENT (Isc} = 8.78 A VOG =41217V s
WITHOUT DISRUPTING "CONTINUITY. ALL MODULE GROUND CONNECTIONS SHALL 8E MADE MAX POWER CURRENT (Imp) = 8.24 A VMP = 333,74 V KCPEL
IN ACCORDANCE WITH NEC 690-4 (C). SERIES FUSE RATING = 15 A ISC =876 A ey
FOLLOW MANUFACTURERS SUGGESTED INSTALLATION PRACTICES AND WIRING SPECIFICATIONS, IMP =8.24 A
VWRES SHALL BE RATED AND LABEEED "SUNLIGHT RESISTANT" WHERE EXPOSED 3
TO AMBIENT TEMPERATURES.
NEC 690.7:
VOG X 1.18 = 486.36 V
GENERAL NOTES MODULE INFORMATION ARRAY CONFIGURATION " 04




SOUTH AND EAST FACING
VOC = 41217 V [ 3280 WATT
VMP =333.74 V
isc=876A| PHOTO-
MP=824A | VOLTAIC
NEC 690.7: | ARRAY(S)
VOCX 1.18=
486.36 V 6 -#10 CU USE-2

1 -#8 CU GROUND,
CONTINUQUS, SOLID,
BARE / STRANDED

U @ J-B-OX

6 - #10 CU THWN-2

1-#8 CU GEC/EGC THWN-2

0 %" - EMT/ FMC

EXISTING SERVICE

3-#8 CU THWN-2
1-#8 CU GEC/EGC THWN.-2
@ 3/4" - EMT

CONDUCTORS
EXISTING ELECTRICAL
LOAD CENTER BI-DIRECTIONAL
225A BUS / 200A MAIN UTILITY METER
1201240 V AC 19 3W 120/240 V AC 1
T T T T = a | A T
l 5 5 l
| | i F
I@ZUOAIZPI, | v U
| MAN ) | L N
| BREAKER | o T |
\
: ANV
| { | - |
| l | ]
i olC
! | | |
i I L
PV SYSTEM DISCONNECT ! !
7500 WATT UTILITY INTERACTIVE INVERTER FOR UTILITY OPERATION ! ! UTILITY GRID
230 TO 600 V DC TO 120/240 V AC 1¢ CUTLER HAMMER DG222URB ! ! 120/240 V AC 16
START UP VOLTAGE - 260 V DC NON-FUSIBLE ! , 295A SERVICE
RATED CURRENT OUTPUT AT 240 VAC, 31.3A 240 VAC 60A 2P NEMA-3R ! !
FRONIUS INVERTER IG PLUS V 7.5-1 UNI UL LISTED AND RATED ! !
VATH ATTACHED DC DISCONNEGT FOR 75° C WIRE | | NEC 2011 690.64(b)(2) @
NEGATIVE GROUNDING (OR EQUIVALENT) { !
| | BUS RATING x 120% 2
AC ! 407/ 2P '
/] ° Al o /) ! 8% | pv BREAKER(A) + MAIN BREAKER(A) _g
DC | |
@ | | 225 AMPS x 1.20 = 270 AMPS 2 %
eoe@@ | | 4D AMPS +200 AMPS = 240 AMPS &
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EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH THE NEC 2011 AND ALL APPLICABLE
REQUIREMENTS OF THE SERVING ELECTRICAL UTILITY COMPANY AND OF THE LOCAL AUTHORITY HAVING
JURISDICTION.

BI-DIRECTIONAL UTILITY METER TO BE INSTALLED BY UTILITY COMPANY (WHEN REQUIRED).
PER NEG 690.54 LABEL OVERCURRENT DEVICE "PHOTQVOLTAIC ELECTRIC POWER SOURCE" WITH THE

RATED AC QUTPUT OPERATING CURRENT AND THE QPERATING VOLTAGE. PER NEC 705.12(D)(7) LABEL
DEVICE "WARNING INVERTER CUTPUT CONNECTION DO NOT RELOCATE THIS DEVICE",

LABEL "PV SYSTEM DISCONNECT FOR UTILITY OPERATION". SWITCH COVER TQ BE LOCKED AT ALL TIMES.
SWITCH TO BE VISIBLE BLADE AND ACCESSIBLE PER UTILITY REGUIREMENTS AND CONFORM TO NEC
T05.22 AND THE OPERATING VOLTAGE PER NEC £90.54.

LABEL "PHOTOVOLTAIC ARRAY DG DISCONNECT SWITCH" PER NEC 650.14{C}2). LABEL WITH OPERATING
CURRENT, OPERATING VOLTAGE, MAXIMUM SYSTEM VOLTAGE, AND SHORT CIRCUIT CURRENT PER NEC
690,53, SWITCH TO BE LOCKED PER NEC 690.7(0).

NOT USED.

PROVIDE WARNING SIGN PER NEC 690.17 READING "WARNING-ELECTRICAL SHOCK HAZARD- DO NOT
TOUCH TERMINALS- TERMINALS ON BOTH LINE AND LOAD SIDES MAY BE ENERGIZED IN THE OFF POSITION".

LISTED OR LABELED EQUIPMENT SHALL BE INSTALLED AND USED IN ACCORDANCE WITH ANY
INSTRUCTIONS INCLUDED IN THE LISTING OR LABELING PER NEG $10.3(B).

METALLIC CONDUIT SHALL BE USED WITHIN BUILDING PER NEC 680.31(E).

@ GEC TO BE INSTALLED AS REQUIRED BY MANUFACTURER INSTRUCTIONS AND NEC 690.47(C)(3).

@ PER NEC §90.64 B.2: THE 5UM OF THE AMPERE RATINGS OF CVERCURRENT DEVICES IN CIRCUITS SUPPLYING
S%ngEBUS BAR SHALL NOT EXCEED 120% THE RATING OF THE BUS BAR OR CONDUCTOR FOR A

@ THE PV PANELS AND THE INVERTERS REQUIRE NEGATIVE GROUNDING PER MANUFACTURE'S INSTRUCTIONS.

@ ANTIHSLANDING PROTECTION ENSURES THE SYSTEM WILL NOT EXPORT POWER INTC A BALANGED 60 Mz
RESONANT LOAD WHILE THE UTILITY IS DISCONNECTED.

@ PER NEC 590.64(B}{7}: UNLESS THE PANELBOARD [S RATED NOT LESS THAN THE SUM OF THE AMPERE RATINGS
OF ALL OVERCURRENT DEVICES SUPPLYING IT, ACONNECTION IN A PANELBOARD SHALL BE POSITIONED AT
THE OPPOSITE (LOAD) END FROM THE INPUT FEEDER LOCATION OR MAIN CIRCUIT LOCATION. THE BUS OR
CONDUCTOR RATING SHALL BE SIZED FOR THE LOADS CONNECTED IN ACCORDANCE WITH ARTICLE 220. A
PERMANENT WARNING LABEL SHALL BE APPLIED TO THE DISTRIBUTION EQUIPMENT WITH THE FOLLOWING OR
EQUIVALENT MARKING: "WARNING INVERTER OUTPUT CONNECTION DO NOT RELOCATE THIS OVERCURRENT
DEVICE".

PER NEC 705.10 "A PERMANENT PLAQLIE OR BIRECTORY, DENOTING ALL ELECTRIC POWER SOURGES ONGR IN
THE PREMISES, SHALL BE INSTALLED AT EACH SERVICE EQUIPMENT LOCATION AND AT LOCATIONS OF ALL
ELEGTRIC POWER PRODUCTION §OURCES CAPABLE OF BEING INTERCONMNECTED".

LABEL "WARNING: PHOTOVALTAIC POWER SOURCE", PER THE INTERNATIONAL FIRE CODE 2012 EDITION,
SECTION 605.11. MARKING IS REQUIRED ON INTERIOR AND EXTERIOR DC CONDUIT, ENCLOSURES, RACEWAYS,
CABLE ASSEMBLIES EVERY 10 FEET, WITHIN 1 FOOT OF TURNS OR BENDS AND WITHIN 1 FOOT ABOVE AND
BELCW PENETRATIONS OF ROOF/CEILING ASSEMBLIES, WALLS OR BARRIERS, JUNCTION BOXES, COMBINER
BOXES AND DISCONNECTS. THE MATERIALS USED FOR MARKING SHALL BE REFLECTIVE, WEATHER RESISTANT

CONDUCTOR SIZING PER NEC TABLES
310,15(B){16) AND 310.15(B){2)(A) AND

0.5B (35-40°C), OVERCURRENT DEV|CE
SIZING PER NEC 240.4(B) AND 240,6(A);

DCCALCS:
PER NEC 690,8(A)(1) AND (B)1)

st x 1.25 x 1.25
CCNDUCTOR SIZING FER NEG TABLES
#10.15(B){2)(a) AND 210.15(B)(3)(c)
AC CALCS:

PER NEC 690.8(AX3) AND (B){1):
ix1.25

CONDUGTOR COLORING:

DG

POSITIVE = BLACK
NEGATIVE = WHITE
GROLIND = GREEN

ADJUSTMENT FACTORS 0,67 (51-55°C) AND

ALL SUPPLIED EQUIPMENT IS UL LISTED

EQUIPMENT TO BE INSTALLED PER LISTING
AND / OR LABELING T 2011 NEC
REQUIREMENTS

GROUNDING CONDUCTORS CONNECTED TO
EACH MODEL FRAME AND RACK ASSEMBLY

ALL SOLAR PANELS ARE UL LISTED TO UL1703
AND HAVE A CLASS G FIRE RATING

MODLULE INFORMATICON:

MODEL NUMBER = CENTROSOLAR E2508

NOT USED, AND SUITABLE FOR THE ENVIRONMENT. THE MARKING SHALL ALSO BE PLAGED ADJACENT TO THE MAIN NOMINAL POWER (Priom) = 250 W
SERVICE DISCONNECT IN A LOCATION CLEARLY VISIBLE FROM THE LOCATION WHERE THE DISCONNECT IS AC: OPEN CIRCUIT VOLTAGE (Vo) = 3747V
OPERATED. L1 = BLACK MAX POWER VOLTAGE {Vmp) = 30.34 V
L2 = RED SHORT CIRCUIT GURRENT (Isc) = 8.76 A
NEUTRAL = WHITE MAX POWER CURRENT (Imp} = 8.24 A
GROUND = GREEN SERIES FUSE RATING = 15 A
KEY NOTES EQUIPMENT NOTES

8.25 KW DC PV SYSTEM
7.5 KWAC PV SYSTEM

ONE LINE WIRING DIAGRAM

RAYMORE, MO 64083




EXISTING SERVICE
CONDUCTORS
EXISTING ELECTRICAL
LOAD CENTER BI-DIRECTIONAL
225A BUS / 200A MAIN UTILITY METER
120/240 V AC 19 3W 120/240V AC 1¢
SOUTH AND EAST FACING l@ J 1
8250 DC WATT ' 200A /2P
PHOTOVOLTAIC ARRAY(S) | MAIN }
SEE DRAWING 04 FOR BREAKER
WIRING DETAIL 6-#10 CU USE-2 | )\
1-#8 CU GROUND,
lGl _' — I _J + | +i _|_‘ CONTINUOUS. SOLID 7500 WATT UTILITY INTERACTIVE INVERTER PV SYSTEM DISCONNECT FOR |
BARE / STRAN‘DED ! 230 TO 600 VDC TO 120/240 V AC 19 UTILITY OPERATION : X
START UP VOLTAGE - 260 v DC CUTLER HAMMER DG222URB E
RATED CURRENT QUTPUT AT 240 V AC, 31.3A NON-FUSIBLE | ' IE
- _ FRONIUS INVERTER IG PLUS V 7.5-1 UNI 240V AC B60A 2P NEMA-3R | 3
//;/ WITH ATTACHED DC DISCONNECT UL LISTED AND RATED | T 3
A NEGATIVE GROUNDING 60@@@ FOR 75° C WIRE H o
e {OR EQUIVALENT) l &
A 600 V DC 15, - 40A 1 2P . <
[l b e
o
] - _E :I_O/’D_E , | l UTILITY GRID &
= . soos |/ ACH—L2 :l—"’*’{ I g | 120/240 V AC 16
= ! | > o] ] = | 225A SERVICE %
» -l — GFPD I?I = |
- 1] s | SO0 G ¢ \_,L@ N
7 | =5 6 N |
@ n ) @D | |
J-BOX =
i © [ [13] %
e 6 - #10 CU THWN-2 3-#8 CU THWN-2 | g [ o &
) 1-#8 CU GEC/EGC THWN-2 _ 1-#8 CU GEC/EGC THWN-2  EXISTING el £ B
7" - EMT [ FMC Combined Direct-Current Grounding Electrode Conductor @ 34" - EMT GROUNDING | =] ] L3 =
and Alternating-Current Equipment Grounding Conductor. This ELECTRODE L “j w
combined grounding conductor shall be the larger ofthe sizes — TOEEE T e mem e e o
specified by NEC 2011 250.122 or 250.166(B) and shall be installed NEC 2011 690.64(b)(2) @
in accordance with 250.64(E).
BUS RATING x 120% 2
PV BREAKER(A) + MAIN BREAKER(A) g
225 AMPS x 1,20 = 270 AMPS 2
40 AMPS + 200 AMPS = 240 AMPS =
@ EQUPMENT SHALE BE INSTALLED IN ACGORDANCE WATH THE NEC 2011 AND ALL APPLICABLE @ GEG TO BE INSTALLED AS REQUIRED BY MANUFACTURER INSTRUCTIONS AND NEC 680.47(C)(3). CONDUCTOR $IZING PER MEC TABLES ALL SUPPLIED EQUIPMENT IS L LISTED Q)
RSDicnion O THE SERVING ELECTRICAL UTILITY COMPANY AND OF THE LOCAL AUTHORITY HAVING (@) BER NEC 52054 B2 THE SUM OF THE AVPERE RATINGS OF OVERGURRENT DEVICES IN CIRCUITS SUPPLYING B A U2 AR D <
. POWER TO THE BUS BAR SHALL NOT EXCEED 120% THE RATING OF THE BUS BAR OR CONDUCTOR FOR ey OVERCURR-EN% o |)5 EQUIPMENT TO BE INSTALLED PER LISTING =<0
(2) BIDIRECTIONAL UTILITY METER TO BE INSTALLED BY UTILITY COMPANY (WHEN REQUIRED). DWELLING UNIT. SN e PER NG 22015y AND 240 6 AND/OR LABELING TO 2071 NEG B 2
() PER NEC 65015 LABEL OVERCURRENT DEVICE 'PHOTOVOLTAIC ELEGTRIC POWER SOURCE WITH THE (3 THE PV PANELS AND THE INVERTERS REQUIRE NEGATIVE GROUNDING PER MANUFACTURE'S INSTRUCTIONS. REQUIREMENTS 7 > &
RATED AG OUTPUT OPERATING CURRENT AND THE OPERATING VOLTAGE. PER NEC 705.12(D}{7) LABEL ANTIISLANDING PROTECTION ENSURES THE SYSTEM WL NOT EXPORT POWER INTO A BALANCED 80 Hz DC CALCS; Ph= o
DEVICE "WARNING INVERTER QUTPUT CONNECTION DO NOT RELOCATE THIS DEVICE". RESONANT LOAD WHILE THE UTILITY IS DISCONNECTED PER NEC 690.5(4)(1) AND (B)(1): GROUNDING CONDUCTORS CONNECTED TO gzl =
(3) LABEL"PV SYSTEM DISCONNECT FOR UTILITY OPERATION. SWITCH COVER TO BE LOCKED AT ALL TIVES. (f) PER NEC 620£4(B)7): UNLESS THE PANELBOARD 18 RATED NOT LESS THAN THE SUM OF THE AMPERE RATINGS soxioEx1os EACHMODEL FRAME AND RACK ASSEMBLY ge2 ¢
SWITCH TO BE VISIBLE BLADE AND ACCESSIBLE PER UTILITY REQUIREMENTS AND CONFORM TO NEC OF ALL OVERCURRENT DEVICES SUPPLYING IT, A CONNECTION IN A PANELBOARD SHALL BE POSITIONED AT CONDUCTOR SIZING PER NEC TABLES = < [=]
705.22 AND THE OPERATING YOLTAGE PER NEC 890.54. THE OPPOSITE (LOADY END FROM THE INPUT FEEDER LOCATION OR MAIN CIRCUIT LOCATION. THE BUS OR 310.15(B)(3)(a) AND 310.15(B)3)(c) < E 11} E
‘ COMDUCTOR RATING SHALL BE SIZED FOR THE LOADS CONNECTED IN ACCORDANCE WITH ARTICLE 220, A ALL SOLAR PANELS ARE UL LISTED TO UL1703 wnZ I
@ LABEL "PHOTGVOLTAIC ARRAY DC DISCONNECT SWITCH" PER NEC 680.14(C)(2). LABEL WITH OPERATING PERMANENT WARNENG LABEL SHALL BE APPLIED TO THE DISTRIBUTION EQUIPMENT WITH THE FOLLOWING OR AC CALCS: ANDHAVE A CLASS C FIRE RATING o=
CURRENT, OPERATING VOLTAGE, MAXIMUM 8YSTEM VOLTAGE, AND SHORT CIRCUIT CURRENT PER NEC EQUIVALENT MARKING: "WARNING INVERTER QUTPUT CONNECTION DO NOT RELOCATE THIS OVERCURRENT e @
690.53. SWITCH TO BE LOCKED PER NEG 680,7(D). DEVICE". PER NEC 650,5(A)(3) AND (B)(1): L
(&) wotusED. PER NEC 705.10 "A PERMANENT PLAQUE OR DIRECTORY, DENOTING ALL ELECTRIC POWER SOURCES ON OR I ix1.25 g
THE PREMISES, SHALL BE INSTALLED AT EACH SERVICE EQUIPMENT LOCATION AND AT LOCATIONS OF ALL
PROVIDE WARNING SIGN PER NEG 650.17 READING "WARNING-ELECTRICAL SHOCK HAZARD- DO NOT "
@ TOUCH TERMINALS- TERMINALS ON BOTH LINE AND LOAD $IDES MAY BE ENERGIZED IN THE OFF FOSITION”, ELECTRIC POWER PRODUCTION SGURCES GAPABLE OF BEING INTERCONNECTED" ! T
LABEL "WARNING: PHOTOVALTAIC POWER SOURGE". PER THE INTERNATIONAL FIRE CODE 2012 EDITION, CONDUCTOR COLORING: T e
LISTED OR LABELED EQUIPMENT SHALL BE INSTALLED AND USED IN ACCORDANCE WiTH ANY SECTION 605.11. MARKING 1S REQUIRED ON INTERIOR AND EXTERIOR DC CONDUIT, ENCLOSURES, RACEWAYS, _ MODULE INFORMATION: CPaL
INSTRUCTIONS INCLUDED IN THE LISTING OR LABELING PER NEC 110.3(8). CABLE ASSEMBLIES EVERY 10 FEET, WITHIN 1 FOOT OF TURNS OR BENDS AND WITHIN 1 FOOT ABOVE AND %g"smve = BLAGK e
BELOW FENETRATIONS OF ROOF/CEILING ASSEMBLIES, WALLS OR BARRIERS, JUNCGTION BOXES, COMBINER -
(S) METALLIC CONDUIT SHALL BE USED WITHIN BUILDING PER NEC 650.31(E). BOXES AND DISCONNECTS. THE MATERIALS USED FOR MARKING SHALL BE REFLECTIVE, WEATHER RESISTANT NEGATIVE = e MODEL NUMBER = CENTROSOLAR E2508 [
NOT USED. AND SUITABLE FOR THE ENVIRONMENT. THE MARKING SHALL ALSO BE PLACED ADJACENT TO THE MAIN NOMINAL POWER (Prom) = 250 W -
SERVICE DISCONNECT IN A LOCATION CLEARLY VISIBLE FROM THE LOCATION WHERE THE DISCONNECT 18 AC: OPEN GIRCUIT VOLTAGE (Vo) = 3747V e
OPERATED. i1=BLACK MAX POWER VOLTAGE (Vimp) = 30.34 Y i
L2 = RED SHORT CIRCUIT CURRENT {lsc) = 876 A
NEUTRAL = WHITE MAX POWER CURRENT (Imp) = 8.24 A e
GROUND = GREEN SERIES FUSE RATING = 15 A
[Seala; [Sneer
KEY NOTES EQUIPMENT NOTES i




MAIN SERVICE PANEL

(BLACK WITH WHITE LETTERING, TEXT 3/15")

PHOTOVOLTAIC ELECTRIC
POWER SOURCE

MAXIMUM AC CURRENT 39.13

SYSTEM AC VOLTAGE 240

AAC

VAC

312"

11/2"

)

DC DISCONNECT

{BLACK WITH WHITE LETTERING, TEXT 3/16")

PHOTOVOLTAIC ARRAY
DC DISCONNECT SWITCH
FHCTOVOLTAIC POWER SQURCE

OPERATING CURRENT (Imp) 8.24
OPERATING VOLTAGE (Vmp) 333,74
MAX. SYSTEM VOLTAGE (Vo) 488,36
SHORT CIRCUIT GURRENT (lst) 878

ADC
Ve
vho
ADC

112"

{ORANGE WITH BLACK LETTERING, TEXT 1/8")

WARNING
INVERTER QUTPUT CONNECTION
DO NOT RELOCATE THIS
OVERCURRENT DEVICE

7/8"

2|I

(ORANGE WITH BEACK LETTERING, "WARNING” TEXT #/4", TEXT 318"

WARNING

ELEGTRIC SHOCK HAZARD
- DO NOT TOUCH TERMINALS -
TERMINALS ON BOTH LINE AND
LOAD SIDES MAY BE ENERGIZED
IN THE OFF POSITION

112"

31/2°

DIRECTORY

{WHITE WITH BLACK LETTERING, "CAUTION" TEXT 3/4", TEXT 1/47)

CAUTION

POWER TO THIS BUILDING IS ALSO SUPPLIED
FROM THE FOLLOWING SOURCES WITH
DISCONNEGT(S) LOGATED AS SHOWN

BUILDING —— SOLAR
PHOTOVOLTAIG
ON ROOF
XI—UTILITY SERVICE
B i_
N |—PV SYSTEM DISCONNECT
—+ FOR UTILITY OPERATION

312"

{ORANGE WITH BLACK LETTERING, "WARNING" TEXT +/4", TEXT 318"

WARNING

ELECTRIC SHOCK HAZARD
- DO NOT TOUCH TERMINALS -
TERMINALS ON BOTH LINE AND
LOALD SIDES MAY BE ENERGIZED
IN THE OFF POSITION

112"

31/2"

AC DISCONNECT

(BLACK WTH WHITE LETTERING, TEXT 3/8")

PV SYSTEM DISCONNECT
FOR UTILITY OPERATICN

| 31/2"

7|

[ORANGE WWTH BLACK LETTERING, "WARNING" TEXT 14", TEXT 3/16")

WARNING

ELECTRIC SHOCK HAZARD
- DO NOT TOUCH TERMINALS -
TERMINALS ON BOTH LINE AND
LOAD SIDES MAY BE ENERGIZED
IN THE OFF POSITION

112"

3 1/2"

2012 IFC

FIRE CODE MARKINGS

{RED WITH WHITE LETTERING, TEXT 3/8"}

WARNING: PHOTOVOLTAIC
POWER SOURCE

312"

Labeling Requirements
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8.25 KW DG PV SYSTEM
7.5 KW AC PV SYSTEM
EQUIPMENT LABELING
RAYMORE, MO 64083

Ty Carmpany.
KCP&L

v By

e ———————
I —me]

Frolest |

ALL LABELS TO BE ENGRAVED AND MECHANICALLY BONDED UNLESS OTHERWISE STATED




PHOTOVOLTAIC SYSTEM SHALL BE INSTALLED ACCORDING TO THE 2011 NATIONAL ELECTRIC CODE WITH REFERENCE TO THE FOLLOWING:
ARTICLE 690, AND SECTIONS 200-6, 210-6, 230-70, 240-3, 250-26, 250-50, 250-122 TO INCLUDE REFERENCED SECTIONS AND TABLES
ALL EQUIPMENT PROVIDED SHALL BE LISTED BY AN INDEPENDENT TESTING AGENCY

PARTICULAR NOTE TO THE FOLLOWING:

NEC 240.4(B)

NEC 240.6(A)

NEC 240.64(C)
NEC 256.160
AND PART VII

NEC 250,97

NEC 422.30
NEC 422.60
NEC 422.62(B)
NEC 690.4(C)

NEC 690.5
NEC 690.7(D)

NEC 690.8(A)(1)

NEC 690.8(A)}(3)

NEC 690.8(B)(1)

NEC 690.17

NEC 690.14(C)(2)

DEVICES RATED 800 AMPERES OR LESS. THE NEXT HIGHER STANDARD
OVERCURRENT DEVICE RATING (ABOVE THE AMPACITY OF THE
CONDUCTORS BEING PROTECTED) SHALL BE PERMITTED TO BE USED IF: 1)
THE CONDUCTORS BEING PROTECTED ARE NOT PART OF A MULTIQUTLET
BRANCH CIRCUIT SUPPLYING RECEPTACLES FOR
CORD-AND-PLUG-CONNECTED PORTABLE LOADS. 2) THE AMPACITY OF THE
CONDUCTORS DOES NOT CORRESPOND WITH THE STANDARD AMPERE
RATING OF A FUSE OR A CIRCUIT BREAKER WITHOUT OVERLOAD TRIP
ADJUSTMENTS ABOVE ITS RATING. 3) THE NEXT HIGHER STANDARD RATING
SELECTED DOES NOT EXCEED 800 AMPERES.

FUSES AND FIXED-TRIP CIRCUIT BREAKERS. THE STANDARD AMPERE
RATINGS FOR FUSES AND INVERSE TIME CIRCUIT BREAKERS SHALL BE
CONSIDERED: 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100, 110,125, 150, 175,
200, 225, 250, 300, 350, 400, 450, 500, 600, 700, 800, 1000, 1200, 1600, 2000, 2500,
3000, 4000, 5000, 6000 AMPERES.

GROUNDING ELECTRCDE CONDUCTOR BE CONTINUOUS, GROUND CRIMPS
TO BE IRREVERSIBLE

FOR CIRCUITS OVER 250 VOLTS TO GROUND, THE ELECTRICAL CONTINUITY
OF METAL RACEWAYS AND CABLES WITH METAL SHEATHS THAT CONTAIN
ANY CONDUCTOR OTHER THAN SERVICE CONDUCTORS SHALL BE ENSURED
BY ONE OR MORE OF THE METHODS SPECIFIED FOR SERVICES IN 250.90(B),
EXCEPT OR (B){1).

DISCONNECTING MEANS
NAMEPLATE MARKING
ADDITIONAL NAMEPLATE MARKING

MODULE CONNECTION ARRANGEMENT SHALL BE ARRANGED SO THAT
REMOVAL OF A MODULE OR PANEL FROM A PHOTOVOLTAIC SOURCE
CIRCUIT DOES NOT INTERRUPT A GROUNDED CONDUCTOR TO ANOTHER
PHOTOVOLTAIC SOURCE CURRENT

GROUND-FAULT PROTECTION

...OUTPUT CIRCUITS OVER 150 VOLTS TO GROUND SHALL NOT BE
ACCESSIBLE TO OTHER THAN QUALIFIED PERSONS WHILE ENERGIZED.

PHOTOVOLTAIC SOURCE CIRCUIT CURRENTS. THE MAXIMUM CURRENT
SHALL BE THE SUM OF THE PARALLEL MODULE RATED SHORT-CIRCUIT
CURRENTS MULTIPLIED BY 125 PERCENT.

INVERTER OUTPUT CIRCUIT CURRENT. THE MAXIMUM CURRENT SHALL BE
THE INVERTER CONTINUOUS OUTPUT CURRENT RATING.

SIZING OF CONDUCTORS AND OVERCURRENT DEVICES. THE CIRCUIT
CONDUCTORS AND OVERCURRENT DEVICES SHALL BE SIZED TO CARRY
NOT LESS THAN 125 PERCENT OF THE MAXIMUM CURRENTS AS
CALCULATED IN 690.8(A). THE RATING OR SETTING OF OVERCURRENT
DEVICES SHALL BE PERMITTED IN ACCORDANCE WITH 240.4(B) AND (C).

PV SYSTEM DISCONNECT SHALL BE SIGNED LABELED:
WARNING - ELECTRICAL SHOCK HAZARD
TERMINALS ON BOTH LINE AND LOAD SIDES
MAY BE ENERGIZED IN THE OPEN FPOSITION

PV SYSTEM DISCONNECT SHALL BE PERMANENTLY MARKED AS A
"PHOTOVOLTAIC SYSTEM DISCONNECT"

NEC 690.33

NEC 690.53

NEC 690.56(B)

NEC 690.64{B)(5)

NEC 705.10

NEC TABLE 250.66

NEC TABLE 310.16

(A} CONFIGURATION

{B} INTERRUPTION OF CIRCUIT

{C) CONNECTORS SHALL BE OF THE LOCKING OR LATCHING TYPE
(E) LABELED "DO NOT OPEN UNDER LOAD"

PERMANENT LABEL FOR DIRECT-CURRENT PHCTOVOLTAIC POWER SCURCE
AT DISCONNECTING MEANS

RATED MAXIMUM POWER-POINT CURRENT

RATED MAXIMUM POWER-POINT VOLTAGE

MAXIMUM SYSTEM VOLTAGE  [REF: 6580.7 (A)]

SHORT-CIRCUIT CURRENT [REF: 890.8 (A)]

MAXIMUM RATED OUTPUT CURRENT OF THE

CHARGE CONTROLLER [IF INSTALLED]

PERMANENT LABEL/PLAQUE: [SOURCE/LABEL]
PV SYSTEM DISCONNECT / REF: NEC690.14 {C) (2)
UTILITY SERVICE PANEL / "UTILITY SERVICE DISCONNECT"

CIRCUIT BREAKERS, IF BACKFED, SHALL BE SUITABLE FOR SUCH
OPERATION

A PERMANENT PLAQUE OR DIRECTORY, DENOTING ALL ELECTRIC POWER
SOURCES ON OR IN THE PREMISES, SHALL BE INSTALLED AT EACH SERVICE
EQUIPMENT LOCATION AND AT LOCATIONS OF ALL ELECTRIC POWER
PRODUCTION SOURCES CAPABLE OF BEING INTERCONNECTED.
EXCEPTION: INSTALLATIONS WITH LARGE NUMBERS OF POWER
PRODUCTION SOURCES SHALL BE PERMITTED TO BE DESIGNATED BY
GROUPS

SIZE OF ALTERNATING-CURRENT GROUNDING ELECTRODE CONDUCTOR.
THE SIZE OF THE GROUNDING ELECTRODE CONDUCTOR AT THE SERVICE,
AT EACH BUILDING OR STRUCTURE WHERE SUPPLIED BY A FEEDER(S) OR
BRANCH CIRCUIT(S), OR AT A SEPARATELY DERIVED SYSTEM OF A
GROUNDED OR UNGROUNDED AC SYSTEM SHALL NOT BE LESS THAN GIVEN
IN TABLE 250.66, EXCEPT AS PERMITTED IN 250.868(A) THROUGH (C).

ALLOWABLE AMPACITIES OF INSULATED CONDUCTORS RATED 0 THROUGH
2000 VOLTS, 60°C THROUGH 90°C, NOT MORE THAN THREE
CURRENT-CARRYING CONDUCTORS IN RACEWAY, CABLE, OR EARTH, BASED
ON AMBIENT TEMPERATURE OF 30°C. NOTE CORRECTION FACTORS FOR
AMBIENT TEMPERATURE AT END OF TABLE.
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