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COVER SHEET

DESIGN CRITERIA
WIND SPEED: 115 MPH
EXPOSURE CATEGORY: B
SNOW LOAD: 20 PSF
OCCUPANCY: II

N.T.S.

ABBREVIATIONS
(E) EXISTING
(N) NEW
GND    GROUND
PNL   PANEL BOARD OR PANEL
J-BOX JUNCTION BOX
MON    MONITORING
MSP             MAIN SERVICE PANEL
MON   MONITORING
PVC             POLYVINYL CHLORIDE
EMT           ELECTRIC METAL TUBING
FMC             FLEXIBLE METAL CONDUIT
USE              UNDERGROUND SERVICE ENTRANCE
NEMA           NATIONAL ELECTRIC MANUFACTURES
                     ASSOCIATION
W WATTS
KW 1,000 WATTS
M METER

GPS COORDINATES: LAT.:38.8964506° N /  LONG.:-94.3773102° W

GENERAL NOTES:

1.1.1 PROJECT NOTES:
1.1.2 THIS PHOTOVOLTAIC (PV) SYSTEM SHALL COMPLY WITH THE
NATIONAL ELECTRIC CODE (NEC) ARTICLE, ALL MANUFACTURERS’S
LISTING AND INSTALLATION INSTRUCTIONS, AND THE RELEVANT CODES
AS SPECIFIED BY THE AUTHORITY HAVING JURISDICTION’S (AHJ)
APPLICABLE CODES.
1.1.3 THE UTILITY INTERCONNECTION APPLICATION MUST BE APPROVED
AND PV SYSTEM INSPECTED PRIOR TO PARALLEL OPERATION.
1.1.4 GROUND FAULT DETECTION AND INTERRUPTION (GFDI) DEVICE IS
INTEGRATED WITH THE MICROINVERTER IN ACCORDANCE WITH NEC
690.5(A).
1.1.5 ALL PV SYSTEM COMPONENTS; MODULES, UTILITY-INTERACTIVE
INVERTERS, AND SOURCE CIRCUIT COMBINER BOXES ARE IDENTIFIED
AND LISTED FOR USE IN PHOTOVOLTAIC SYSTEMS AS REQUIRED BY NEC
690.4 & NEC 690.60:
PV MODULES: UL1703, IEC61730, AND IEC61215, AND NFPA 70 CLASS C
FIRE.
INVERTERS: UL 1741 CERTIFIED, IEEE 1547, 929, 519.
COMBINER BOX(ES): UL 1703 OR UL 1741 ACCESSORY.
1.1.6 MAX DC VOLTAGE CALCULATED USING MANUFACTURER PROVIDED
TEMP COEFFICIENT FOR VOC. IF UNAVAILABLE, MAX DC VOLTAGE
CALCULATED ACCORDING TO NEC 690.7.
1.1.7 ALL INVERTERS, PHOTOVOLTAIC MODULES, PHOTOVOLTAIC PANELS,
AND SOURCE CIRCUIT COMBINERS INTENDED FOR USE IN A
PHOTOVOLTAIC POWER SYSTEM WILL BE IDENTIFIED AND LISTED FOR
THE APPLICATION PER 690.4 (D). SHALL BE INSTALLED ACCORDING TO
ANY INSTRUCTIONS FROM LISTING OR LABELING [NEC 110.3].
1.1.8 ALL SIGNAGE TO BE PLACED IN ACCORDANCE WITH LOCAL BUILDING
CODE. IF EXPOSED TO SUNLIGHT, IT SHALL BE UV RESISTANT. ALL
PLAQUES AND SIGNAGE WILL BE INSTALLED AS REQUIRED BY THE NEC
AND AHJ.

1.2.1 SCOPE OF WORK:
1.2.2 PRIME CONTRACTOR IS RESPONSIBLE FOR THE DESIGN AND
SPECIFICATIONS OF THE GRID-TIED PHOTOVOLTAIC SYSTEM RETROFIT.
PRIME CONTRACTOR WILL BE RESPONSIBLE FOR COLLECTING EXISTING
ONSITE REQUIREMENTS TO DESIGN, SPECIFY, AND INSTALL THE
EXTERIOR ROOF-MOUNTED PORTION OF THE PHOTOVOLTAIC SYSTEMS
DETAILED IN THIS DOCUMENT.

AERIAL VIEW

SITE INFORMATION

PROJECT NAME: RANDY FIELDS
PROJECT ADDRESS: 20 SW PERSELS RD, LEE'S SUMMIT, MO

64081

CODES

SYSTEM INFORMATION
SYSTEM SIZE (kW): 18.9
NO. OF MODULES: 42                        LG450N2W-E6-450
INVERTERS: 42 Enphase Inverter IQ7+

MAIN PANEL RATING: 200 A
MAIN BREAKER SIZE : 200 A
INTERCONNECTION TYPE: LOAD SIDE TAP
OCPD SIZE: 70A
MOUNTING TYPE: ROOFTOP

ROOF TOP :
ARRAY #1
TILT: 23
AZIMUTH: 275°

PROJECT
 LOCATION

PV- 00 COVER SHEET

PV- 01

PV- 02

PV- 03

PV- 04

PV- 05

PV- 06

PV- 07

PV- 08

PV- 13

GOVERNING CODES & NOTES

PLOT PLAN WITH ROOF PLAN

MODULE MOUNTING STRUCTURE

ELECTRICAL LINE DIAGRAM

LABELS

MODULE DATASHEET

INVERTER DATASHEET

RACKING DATASHEET

INDEX / INDICATORS

VICINITY VIEW

PLACARD

PV- 10-12

· 2020 NATIONAL ELECTRIC CODE (NEC)
· 2018 INTERNATIONAL BUILDING CODE (IBC) 2018

EDITION
· 2018 INTERNATIONAL RESIDENTIAL CODE (IRC)
    2000 EDITION.
· 2018 INTERNATIONAL FIRE CODE (IFC)
· 2015 INTERNATIONAL MECHANICAL CODE (IMC)
· 2015 INTERNATIONAL PLUMBING CODE (IPC)
· 2018 INTERNATIONAL EXISTING BUILDING CODE
    (IEBC)
· 2015 INTERNATIONAL FUEL GAS CODE (IFGC)

ELECTRICAL EQUIPMENT PICTURES

IQ COMBINER DATASHEET

PV- 09
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GOVERNING CODES
&

 NOTES

N.T.S.

GENERAL
1. UTILITY SHALL BE NOTIFIED BEFORE ACTIVATION OF PV

SYSTEM.
2. 110.2 APPROVAL: ALL ELECTRICAL EQUIPMENT SHALL BE

LABELED, LISTED, OR CERTIFIED BY A NATIONALLY RECOGNIZED
TESTING LABORATORY ACCREDITED BY THE UNITED STATES
OCCUPATIONAL SAFETY HEALTH ADMINISTRATION.

3. CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS PRIOR TO
INITIATING CONSTRUCTION.

4. CONTRACTOR SHALL REVIEW ALL MANUFACTURER
INSTALLATION
DOCUMENTS PRIOR TO INITIATING CONSTRUCTION.

5. ALL EQUIPMENT AND ASSOCIATED CONNECTIONS OF
INVERTERS, MODULES, PV SOURCE CIRCUITS, BATTER
CONNECTIONS, ETC. AND ALL ASSOCIATED WIRING AND
INTERCONNECTIONS SHALL BE
INSTALLED ONLY BY QUALIFIED PERSONNEL (CEC 690.4(E)).

6. THE CONTRACTOR OR OWNER MUST PROVIDE ROOF ACCESS
(LADDER TO ROOF) FOR THE ALL REQUIRED INSPECTIONS.
LADDERS MUST BE OSHA APPROVED, MINIMUM TYPE I WITH A 250
LB RATING, IN GOOD CONDITION AND DESIGNED FOR ITS
INTENDED USE

7. SMOKE ALARMS AND CARBON MONOXIDE ALARMS ARE REQUIRED
TO BE RETROFITTED ONTO THE EXISTING DWELLING AS PER THE
2013 CRC. THESE SMOKE ALARMS ARE REQUIRED TO BE IN ALL
BEDROOMS, OUTSIDE EACH BEDROOM, AND AT LEAST ONE ON
EACH FLOOR OF THE HOUSE. CARBON MONOXIDE ALARMS ARE
REQUIRED TO BE RETROFITTED OUTSIDE EACH BEDROOM AND AT
LEAST ONE ON EACH FLOOR OF THE HOUSE. THESE ALARMS MAY
BE SOLELY BATTERY OPERATED IF THE PHOTOVOLTAIC PROJECT
DOES NOT INVOLVE THE REMOVAL OF INTERIOR WALL AND
CEILING FINISHES INSIDE THE HOME; OTHERWISE, THE ALARMS
MUST BE HARD WIRED AND INTERCONNECTED. (CRC R314, R315)

8. SMOKE AND CARBON MONOXIDE ALARMS ARE REQUIRED PER CRC
SECTIONS R314 AND 315 TO BE VERIFIED AND INSPECTED BY THE
INSPECTOR IN THE FIELD.

9. CONTRACTOR SHALL VERIFY THAT THE ROOF STRUCTURE WILL
WITHSTAND THE ADDITIONAL LOADS.

10. LAG SCREWS SHALL PENETRATE A MINIMUM 2" INTO SOLID SAWN
STRUCTURAL MEMBERS AND SHALL NOT EXCEED
MANUFACTURER RECOMMENDATIONS FOR FASTENERS INTO
ENGINEERED STRUCTURAL MEMBERS.

11. AN ACCESS POINT SHALL BE PROVIDED THAT DOES NOT PLACE
THE GROUND LADDER OVER OPENINGS SUCH AS WINDOWS OR
DOORS ARE LOCATED AT STRONG POINTS OF BUILDING
CONSTRUCTION AND IN LOCATIONS WHERE THE ACCESS POINT
DOES NOT CONFLICT WITH OVERHEAD OBSTRUCTIONS SUCH AS
TREE LIMBS, WIRES, OR SIGNS. (CRC R331.4.2)

12. WHERE DC CONDUCTORS ARE RUN INSIDE BUILDING, THEY SHALL
BE CONTAINTED IN A METAL RACEWAY; THEY SHALL NOT BE
INSTALLED WITHIN 10" OF THE ROOF DECKING OR SHEATHING
EXCEPT WHERE COVERED BY THE PV MODULES AND EQUIPMENT.
(CEC 690.31(E)(1))

13. PLUMBING AND MECHANICAL VENTS THROUGH THE ROOF SHALL
NOT BE COVERED BY SOLAR MODULES - NO BUILDING, PLUMBING,
OR MECHANICAL VENTS TO BE COVERED, OBSTRUCTED OR ROUTED
AROUND SOLAR MODULES.

14. ALL FIELD-INSTALLED JUNCTION, PULL, AND OUTLET BOXES
LOCATED BEHIND MODULES SHALL BE ACCESSIBLE DIRECTLY OR
BY DISPLACEMENT OF A MODULE SECURED BY REMOVABLE
FASTENERS.

ELECTRICAL
1. WIRING MATERIALS SHALL COMPLY WITH MAXIMUM CONTINUOUS

CURRENT OUTPUT AT 25°C AND MAXIMUM VOLTAGE AT 600V;
WIRE SHALL BE WET RATED AT 90°C.

2. EXPOSED PHOTOVOLTAIC SYSTEM CONDUCTORS ON THE ROOF
WILL BE USE-2 OR PV TYPE WIRE.

3. PHOTOVOLTAIC SYSTEM CONDUCTORS SHALL BE IDENTIFIED AND
GROUPED. THE MEANS OF IDENTIFICATION SHALL BE PERMITTED
BY SEPARATE COLOR-CODING, MARKING TAPE, TAGGING OR
OTHER APPROVED MEANS

4. ALL EXTERIOR CONDUIT, FITTINGS, AND BOXES SHALL BE
RAIN-TIGHT AND APPROVED FOR USE IN WET LOCATIONS.
(CEC314.15)

5. WHERE CONDUCTORS ARE INSTALLED UNDERGROUND, SECTION
300.5 OF THE CEC MUST BE FOLLOWED TO ENSURE PROPER
PROTECTION.

6. ALL METALLIC RACEWAYS AND EQUIPMENT SHALL BE BONDED
AND ELECTRICALLY CONTINUOUS. (CEC 250.90, 250.96)

7. WHERE SIZES OF JUNCTION BOXES, RACEWAYS, AND CONDUITS
ARE NOT SPECIFIED, CONTRACTOR SHALL SIZE THEM ACCORDING
TO APPLICABLE CODES.

8. REMOVAL OF A UTILITY-INTERACTIVE INVERTER OR OTHER
EQUIPMENT SHALL NOT DISCONNECT THE BUILDING CONNECTION
BETWEEN THE GROUNDING ELECTRODE CONDUCTOR AND THE PV
SOURCE AND/OR OUTPUT CIRCUIT GROUNDED CONDUCTOR.

9. FOR GROUNDED SYSTEMS, THE PHOTOVOLTAIC SOURCE AND
OUTPUT CIRCUITS SHALL BE PROVIDED WITH A GROUND-FAULT
PROTECTION DEVICE OR SYSTEM THAT DETECTS A GROUND
FAULT, INDICATES THAT FAULT HAS OCCURED, AND
AUTOMATICALLY DISCONNECTS ALL CONDUCTORS OR CAUSES
THE INVERTER TO AUTOMATICALLY CEASE SUPPLYING POWER TO
OUTPUT CIRCUITS. (CEC 690.35(C))

10. FOR UNGROUNDED SYSTEMS, THE INVERTER IS EQUIPPED WITH
GROUND FAULT PROTECTION AND A GFI FUSE PORT FOR GROUND
FAULT INDICATION.
PV MODULE FRAMES SHALL BE BONDED TO RACKING RAIL OR

GOVERNING CODES
 ALL MATERIALS, EQUIPMENT, INSTALLATION
 AND WORK SHALL COMPLY WITH THE
 FOLLOWING APPLICABLE CODES:

·  2019 CBC / 2018 IBC
·  2019 CRC / 2018 IRC
·  2019 CEC / 2020 NEC
·  2019 CMC / 2018 UMC
·  2019 CPC / 2018 UPC
·  2019 CFC / 2018 IFC
·  2019 BUILDING ENERGY EFFICIENCY

 STANDARDS
·  CEC ARTICLE 690
·  CFC ARTICLE 605.11
·  IEEE STANDARD 929
·  UL STANDARD 1741
·  OSHA 29 CFR 1910.269
·  WHERE APPLICABLE, RULES OF THE PUBLIC

 UTILITIES COMMISSION REGARDING SAFETY
 AND RELIABILITY

·  THE AUTHORITY HAVING JURISDICTION
·  MANUFACTURERS' LISTINGS AND

 INSTALLATION INSTRUCTIONS
·  2017 LAEC, 2017 LABC, 2017 LAMC, 2013

 NATIONAL FIRE ALARM TO RACKING RAIL OR
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PLOT PLAN
WITH
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0

Scale:
(For 11x17 Print)

1"-18'

9' 18' 36'

· FIELD VERIFY ALL MEASUREMENTS.
· DISCONNECTS WITHIN 10 FEETS OF

METER.

NOTE:

SYSTEM AC OUTPUT: 12.39  kW

SYSTEM DC INPUT: 18.90  kW

MODULE ALLOCATION

ROOF PLANE A B C D E

AZIMUTH 275

TILT 23

# OF MODULES 42
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ROOF TOP
&

 MODULES

1"=18'

· FIELD VERIFY ALL MEASUREMENTS.
· DISCONNECTS WITHIN 10 FEETS OF

METER.

NOTE:

IRONRIDGE RAILS

MOUNTING POINTS

SYSTEM AC OUTPUT: 12.39  kW

SYSTEM DC INPUT: 18.90  kW

MODULE ALLOCATION

ROOF PLANE A B C D E

AZIMUTH 275

TILT 23

# OF MODULES 42
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ELECTRICAL
 LINE DIAGRAM

N.T.S.

CALCULATIONS

MAXIMUM DC CURRENT (A)
MODULE Isc X 1.25

14.33

OPERATING DC CURRENT (A)
MODULE IMP

10.96

AC OUTPUT (A)
(INVERTER)

INVERTER IAC X 1.25

1.21 X 42

TOTAL AC OUTPUT (A) 63.52

MAXIMUM DC VOLTAGE (V)
(MOD./STRING)X MOD. VOC X TEMP. ∆ X

TEMP. COEFF.
392

DC OPERATING VOLTAGE (V)
(MOD./STRING)X MOD. VMP

328.8

MAIN SERVICE PANEL INFO
VOLTAGE 208 V
PHASES 3

BOX/BUS RATING 200 A
MAIN BREAKER RATING 200 A

SYSTEM INFORMATION

# OF MODULES 42

# OF STRINGS 6

# OF MODULES PER STRING 7 7

TOTAL POWER (kW) 18.90

INTERCONNECTION 120% RULE (NEC
705.12(D)(2))

SOLAR BREAKER +
MAIN BREAKER 200

MSP RATING X 120% 200

PV MODULE SPECIFICATIONS

MAKE LG450N2W-E6-450

NOMINAL OUTPUT POWER (W) 450

EQUIPMENT

KEY TYPE DESCRIPTION
1 PV MODULE LG450N2W-E6-450

2 INVERTER ENPHASE INVERTER IQ7+

3 DC DISCONNECT NA

4 AC DISCONNECT
 DISCONNECT SW

(VISIBLE OPEN, 70A FUSED)
100A, 2P, 208VAC NEMA 3R

5 MAIN SERVICE PANEL (E) MAIN SERVICE PANEL 200A RATED WITH 200A
MAIN BREAKER

6 OPTIMIZERS NA
7 SUB PANEL (E)

DESCRIPTION CONDUCTOR
SIZE

APPROXIMATE AREA
OF CONDUCTOR (NEC
CHAPTER-9 TABLE-5)

# OF
CONDUCTORS
PER CONDUIT

CONDUIT
SIZE

NOMINAL INTERNAL AREA
OF CONDUIT IN SQ.INCH

(NEC CHAPTER-9 TABLE-4)
CONDUIT/WIRE
FILL PERCENT

FILL FACTOR
(NEC 2019 TABLE

310.15(B)(3)(a))

AMBIENT TEMP.
IN DEGREE

CELCIUS

TEMP.ADDER
(NEC 2019 Table
310.15(B)(3)(c))

TOTAL
TEMP IN
DEGREE
CELCIUS

TEMP CORR. FACTOR
(NEC-2019

TABLE-310.15(B)(2)(a))

CONDUCTOR
RATING IN AMPERE

(NEC-2019
TABLE-310.15(B)(16))

DERATED
CURRENT
RATING IN
AMPERE

OCPD
(NEC-2019

ARTICLE-690.8 )

JUNCTION BOX TO SUB PANEL 10 AWG 0.0211 10 2.5"EMT 4.695 10.91% 0.5 32 22 54 0.76 40 20.9 20A

SUB PANEL TO
INTERCONNECTION

6 AWG 0.0507 3 3/4"EMT 0.533 31.32% 1 32 0 32 0.96 75 62 70A

NOTE: THE DESIGN SHALL MEET OR EXCEED NEC REQUIREMENTS

NOTE: THE MAIN SERVICE PANEL IS CONFIGURED TO PASS NEC 705.12 (D)(2)(3)(b)

NOTE: AC DISCONNECT TO BE INSTALLED WITHIN 10 FEET OF UTILITY METER.

NOTE: BI-DIRECTIONAL METER LABELS SHALL BE WEATHERPROOF, DURABLE AND
PERMANENTLY MOUNTED AND  LABELS SHALL COMPLY WITH NEC 609

INVERTER SPECIFICATION
MAKE ENPHASE INVERTER IQ7+

AC CAPACITY (KW) 12.39
OUTPUT POWER (KW) 12.39

PHASE 1

MAXIMUM CONTINOUS OUTPUT
CURRENT @ 240VOLT (A)

51.62

N-G BOND

TO UTILITY GRID
L3 L1L2

MSD 200A/3P

L L

L L

(E) MAIN SERVICE PANEL 200A RATED WITH 200A MAIN BREAKER

(E) LOADS

LINE SIDE TAP

JUNCTION BOX
600V, NEMA 3

UL LISTED

10A/3P

3-PHASE-208V
ENVOY-IQ
MONITOR

= = =

#10
THWN/THWN-2

L1 = RED
L2= YELLOW

L3 = BLUE
#8

THWN/THWN-2
G = GROUND

2.5"  EMT
CONDUIT

ENPHASE AC
CABLE

IN  CONDUIT

#6
THWN/THWN-2

L1 = RED
L2 = YELLOW

L3= BLUE
#8

THWN/THWN-2
G = GREEN

3/4" EMT
CONDUIT

= = =

CIRCUIT 6: 07 MODULES  WITH 07 IQ7PLUS
MICROINVERTERS

#6
THWN/THWN-2

L1 = RED
L2 = YELLOW

L3= BLUE
#8

THWN/THWN-2
G = GREEN

3/4" EMT
CONDUIT

01 06

20A

 COMBINER PANEL

N

G

20A

G
N
L1
L2

G
L

L

01

CIRCUIT 1: 07 MODULES  WITH 07 IQ7PLUS
MICROINVERTERS

07

06 07

L
L

L
L

L

L

N
G N

GROUNDING
ELECTRODE

BI-DIRECTIONAL
UTILITY- EVERGY - LEGACY
METER 3-PHASE, 3-W, 60Hz

L1=123V
L2=215V
L3=123V(N) PV SYSTEM UTILITY

DISCONNECT SW 100A,
3P, 208V RATED FUSED

DISCONNECT WITH 70A FUSE

AutoCAD SHX Text
L2

AutoCAD SHX Text
L1



GROUNDING ELECTRODE SYSTEMS SHALL
BE UFER AS PER NEC.

FINAL GRADE

EMT CONDUIT
FROM PV ARRAY

MAIN SERVICE PANEL

AC DISCONNECT

EVERGY - LEGACY
REVENUE METER

2

4
5

8
9

10
11
12

IQ COMBINER
BOX
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LABELS

N.T.S.

PV SYSTEM DC DISCONNECT

MAXIMUM VOLTAGE: 363.2VOLT
MAXIMUM CIRCUIT CURRENT: 10.20 AMPS
MAXIMUM RATED OUTPUT CURRENT: 9.70AMPS

LABEL-1: PV DC DISCONNECT

PV SYSTEM AC DISCONNECT

RATED AC OUTPUT CURRENT:  50.85 AMPS
NOMINAL OPERATING AC VOLTAGE: 208 VOLT
MAXIMUM RATED OUTPUT CURRENT: 50.85 AMPS

LABEL-2: PV AC DISCONNECT

PV METER
LABEL-3: PV METER SOCKET

PV METER
LABEL-4: CPS ENERGY REVENUE METER SOCKET

LABEL-5: PLACARD BELOW REQUIRED ON BOTH REVENUE AND PV METER
                 SOCKETS WHERE METERS HAVE BEEN APPROVED TO BE 
                 REMOTE FROM ONE ANOTHER

WARNING!

INVERTER OUTPUT CONNECTION DO NOT RELOCATE THIS OVERCURRENT DEVICE

LABEL-6: INVERTER OUTPUT CONNECTION

WARNING!
PHOTOVOLTAIC POWER SOURCE

LABEL-7: RACEWAYS/ENCLOSURES CONTAINING DC CONDUCTORS:

LABEL-8: CUSTOMER SERVICE PANEL

LABEL-9: RAPID SHUTDOWN PLACARD

LABEL-10: RAPID SHUTDOWN

 RAPID SHUTDOWN SWITCH FOR SOLAR PV SYSTEM

LABEL-11: RAPID SHUTDOWN SWITCH

DO NOT REMOVE, ADD
OR RELOCATE ANY CIRCUITS FROM THIS PANEL

LABEL-12: PV/AC AGGREGATE PANEL
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CAUTION! !
POWER TO THIS BUILDING IS ALSO

SUPPLIED  FROM THE FOLLOWING SOURCES
 WITH DISCONNECT LOCATED AS SHOWN
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(E)MAIN SERVICE PANEL(INTERIOR)

(E)UTILITY METER(EXTERIOR)

(N)AC DISCONNECT(EXTERIOR)
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