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This bulletin is issued by the Architect to all known bidders before receipt of proposals, for the purpose of explaining, interpreting, or 

modifying the original plans and specifications.  When enumerated by the bidder upon the proposal sheet, the information or 

instructions given hereon will be equally binding upon all parties as if included in the original plans and specifications. 

BIDDER MUST ENTER THE NUMBER OF THIS BULLETIN ON HIS PROPOSAL SHEET 

 

 

GENERAL INFORMATION 

 

BB-2, ITEM #1; General 

  
*Attached is the pre-bid sign in sheet of personal that attended the pre-bid meeting 
 
*March 22nd will be the final addendum/bidder bulletin to be issued on this project. 

 
THE FOLLOWING ITEMS ARE APPLICABLE TO THE SPECIFICATIONS 

 
 

BB-2, ITEM #2; Substitutions 
 

The following products and manufacturers will be considered approved equal for the products in which they are listed below.  
However, this does not relieve the supplier from providing equipment as specified, and if equipment is submitted which does 
not meet the intent of the specifications, it will in fact be rejected. 
 

*None at this time 
 
END OF BB-2  
See attached for MEP addendum items 

 

CCGG∙∙IIDD   

Innovative Design in Architecture 





Page 1 of 1 

Bidder Bulletin 02 
 

 
 

 

Date: 3/7/2024 
 

Project Name: Holyoke Childcare Center Project #: 19146 
 

Electrical Drawing Items: 

1. The following sheet(s) shall be modified: 

A. E-601 – Electrical Details: 

1. One-Line General Note A modified to reference coordination between PV system contractor and electrical 

contractor. 

Electrical General Items: 

2. The preliminary PV Solar design developed by Owner vendor is being provided and shall be included in the project. 

Provide system as identified. 

A. Contact Owner Vendor for pricing and questions. 

1. Expert Electric, LLC 

PO Box 167 

Sterling, CO 80751 

Expertelectric@yahoo.com 

970-522-1781 

 

Submitted By: Rachel Cochran 

jdr  
 

www.specializedeng.com 



CABLE TRAY PER PLANS

PROVIDE 3/4" CONDUIT STUBBED UP 
ABOVE NEAREST ACCESSIBLE 
CORRIDOR CEILING

PROVIDE 4" SQUARE BY 2-1/8" DEEP 
BOX WITH SINGLE GANG PLASTER RING

PROVIDE AT 
PLAN SYMBOL

CR

FINISHED CEILING

PROVIDE WITH CONDUIT BUSHING (TYPICAL)

ATTACH CONDUIT TO TRAY WITH MANUFACTURER'S 
SECURING COUPLING (TYPICAL)

PROVIDE WITH PULL CORDS (TYPICAL)

NOTES:
1. REFER TO SECURITY DEVICE SYMBOL LEGEND FOR ADDITIONAL 

REQUIREMENTS.
2. COORDINATE EXACT LOCATION OF CARD READER WITH ARCHITECT, 

ARCHITECTURAL INTERIOR ELEVATIONS, AND OTHER DOOR COMPONENTS.
3. COORDINATE REQUIRED CONDUITS TO DOOR FRAME AND WALL MOUNTED 

DEVICES WITH DOOR HARDWARE CONTRACTOR AND DOOR HARDWARE 
SCHEDULE.

PROVIDE 3/4" CONDUIT STUBBED UP ABOVE 
NEAREST ACCESSIBLE CORRIDOR CEILING AS 
REQUIRED PER DOOR HARDWARE SCHEDULE

AC OR

1

2

3

4

4 6

7

8

TELECOMMUNICATIONS 
ENTRANCE ROOM 133

ATTIC

FIRST FLOOR

MINIMUM 36" BEND
RADIUS SWEEPING BENDS

PROVIDE COMMUNICATIONS DEVICES 
AS INDICATED PER PLANS (TYPICAL)

TELECOMMUNICATIONS ROUTING SCHEMATIC SHEET NOTES:

TELECOMMUNICATIONS ROUTING SCHEMATIC GENERAL NOTES:

1. PROVIDE 12 STRAND FIBER ENTRANCE BACKBONE.  REFER TO SPECIFICATIONS FOR 
REQUIREMENTS.

2. PROVIDE 25 PAIR COPPER ENTRANCE BACKBONE.  REFER TO SPECIFICATIONS FOR 
REQUIREMENTS.

3. PROVIDE SOLID STATE PRIMARY PROTECTION FOR EACH COPPER PAIR LOCATED WITHIN 
ENCLOSURE.

4. REFER TO TYPICAL COMMUNICATION TERMINATION - VOIP & DATA DETAIL. (TYPICAL)
5. NOTE NOT USED.
6. TELECOMMUNICATIONS GROUND BAR. REFER TO SPECIFICATIONS FOR REQUIREMENTS.
7. BOND TO CABLE TRAY, TELECOM RACK, RACK MOUNTED EQUIPMENT, LOW VOLTAGE CABINETS, 

AND VOICE/DATA/CATV SERVICE DEMARCS WITH #6 COPPER IN ONE (1) 3/4" CONDUIT.
8. REFER TO GROUNDING SCHEMATIC FOR CONNECTIONS BETWEEN GROUND BARS. (TYPICAL)
9. PROVIDE TWO (2) 4" CONDUITS, SCHEDULE 40 PVC, ROUTED FROM ROOM INDICATED TO 

PROPERTY LINE FOR CONNECTION TO COMMUNICATIONS UTILITIES. COORDINATE EXACT 
LOCATION AT PROPERTY LINE WITH UTILITY. REFER TO SITE P PACKAGE FOR APPROXIMATE 
ROUTING.

10. PROVIDE TWO (2) 4" CONDUITS, SCHEDULE 40 PVC, ROUTED FROM ROOM INDICATED TO 
PROPERTY LINE FOR CONNECTION TO COMMUNICATIONS UTILITIES. COORDINATE EXACT 
LOCATION AT PROPERTY LINE WITH UTILITY. REFER TO FUTURE SITE PLAN FOR APPROXIMATE 
ROUTING.

A. UTILIZE CONDUITS, SLEEVES, J-HOOKS, AND CABLE TRAY INDICATED PER PLANS FOR ROUTING 
AND SUPPORTING COMMUNICATIONS CABLING.

B. COORDINATE PROJECT PHASING WITH OWNER AND ARCHITECTURAL DOCUMENTS.
C. CABLES ROUTING THRU OCCUPIED AREAS SHALL BE COORDINATED WITH ARCHITECT PRIOR TO 

WORK BEING STARTED.
D. UTILIZE CORRIDORS FOR ROUTING COMMUNICATIONS CABLING.
E. COORDINATE OPENINGS THRU FLOORS AND CEILINGS WITH STRUCTURAL.
F. VERTICAL ROUTED CABLES SHALL BE SUPPORTED AT 18" ON CENTER WHERE EXPOSED.
G. COORDINATE TELECOMMUNICATIONS INFRASTRUCTURE AND TELECOMMUNICATIONS RACK 

LAYOUT WITH OWNER'S IS/IT REPRESENTATIVE.

10

9

GROUNDING SCHEMATIC SHEET NOTES:

GROUNDING SCHEMATIC GENERAL NOTES:

1. ELECTRICAL GROUND BAR. REFER TO SPECIFICATIONS FOR REQUIREMENTS. 
2. NOTE NOT USED.
3. NOTE NOT USED.
4. NOTE NOT USED.
5. NOTE NOT USED. 
6. NOTE NOT USED. 
7. BOND TO GROUND ROD WITH #6 COPPER IN ONE (1) 3/4" CONDUIT. REFER TO SPECIFICATIONS 

FOR GROUND ROD REQUIREMENTS.
8. BOND TO WATER SERVICE ENTRANCE WITH #3/0 COPPER IN ONE (1) 1" CONDUIT. BOND SHALL BE 

WITHIN 5 FEET OF WATER SERVICE ENTRANCE TO BUILDING. PROVIDE BONDING JUMPER 
ACROSS WATER METER.

9. BOND TO UFER GROUND (CONCRETE-ENCASED GROUNDING ELECTRODE/BUILDING FOOTING) 
WITH #4 COPPER IN ONE (1) 3/4" CONDUIT. REFER TO SPECIFICATIONS FOR CONCRETE-ENCASED 
GROUNDING ELECTRODE REQUIREMENTS.

10. BOND TO NORMAL MAIN SERVICE PANELBOARD GROUND BUS WITH #3/0 COPPER IN ONE (1) 1" 
CONDUIT.

11. BOND TO BUILDING STEEL WITH #3/0 COPPER IN ONE (1) 1" CONDUIT.
12. NOTE NOT USED.
13. MAIN BONDING JUMPER. BOND GROUND BUS AND NEUTRAL BUS AT NORMAL SERVICE MAIN 

DISCONNECT WITH #3/0 COPPER.
14. BOND TO GROUND RING WITH COPPER CONDUCTOR MATCHING GROUND RING CONDUCTOR 

SIZE.

A. REFER TO SPECIFICATIONS FOR ADDITIONAL REQUIREMENTS.
B. ELECTRICAL CONNECTIONS SHALL BE FIRMLY BONDED AT ALL TERMINATIONS. REFER TO 

SPECIFICATIONS FOR ACCEPTABLE CONNECTION TYPES FOR GROUNDING SYSTEM 
COMPONENTS.

C. BOND TO ALL GROUNDING ELECTRODES PRESENT WITHIN BUILDING.

MAIN ELECTRICAL AND 
TELECOMMUNICATIONS 
ENTRANCE ROOM 133

ATTIC

FIRST FLOOR

1

1497

10 13

11 8

NORMAL MAIN SERVICE
PANELBOARD MDP

GROUND BUS

NEUTRAL BUS

225/3 225/3 225/3

800/3

225/3

1LN1
225A MLO
208Y/120V

3PH,4W

MDP
800A
208Y/120V, 3PH, 4W

K1
225A MCB
208Y/120V
3PH, 4W

1LN3
225A MCB
208Y/120V
3PH, 4W

1LN4
225A MCB
208Y/120V
3PH, 4W

40/2

PRIMARY CONDUIT 
(TBD)

UTILITY TRANSFORMER

80SN

225/3
SPARE

WH-2
CKT #1

225/3
SPARE

100/3
SPARE

22N 22N 22N 22N MEC

100/3

1LN2
100A MCB
208Y/120V
3PH, 4W

10N

40/2

WH-2
CKT #2

MEC

A. CONTRACTOR INSTALLING PV SYSTEM SHALL PERFORM SERVICE DISCONNECT LINE 
SIDE TAP.  EC SHALL COORDINATE REQUIREMENTS WITH PV CONTRACTOR AND 
PROVIDE REQUIRED LUG KIT FOR TIE-IN.

(GENERAL NOTES SHALL APPLY TO ALL ONE-LINE SHEETS)

ONE-LINE GENERAL NOTES: 

NOTES:
1. PROVIDE (1) UL-924 RATED LIGHTING CONTROL RELAY FOR EVERY CONTROLLED 

LIGHTING ZONE WHERE SWITCHED LIGHTING IS INDICATED TO BE FED FROM AN 
ALTERNATE POWER SOURCE. 

2. SEE MANUFACTURER'S WIRING DIAGRAMS FOR WIRING UL-924 LIGHTING CONTROL 
RELAY AS A CONTROL DEVICE.

3. REFER TO LIGHTING GENERAL NOTES FOR EMERGENCY BRANCH CIRCUIT 
INFORMATION.

4. DURING NORMAL POWER CONDITIONS, IDENTIFIED EMERGENCY LIGHTING SHALL BE 
CONTROLLED WITH NORMAL LIGHTING. 

5. UPON NORMAL POWER LOSS UL-924 DEVICE SHALL OVERRIDE EMERGENCY LIGHTING 
TO FULL BRIGHTNESS REGARDLESS OF LIGHTING CONTROL STATE. 

6. INTEGRATE UL-924 DEVICE WITH FIRE ALARM SYSTEM. IN THE EVENT OF AN ALARM, 
UL-924 DEVICE SHALL OVERRIDE CONTROLLED LIGHTING TO FULL BRIGHTNESS. 

PLAN SYMBOL COMBINATION

NORMAL LIGHTING 
BRANCH CIRCUIT 
PER PLANS

EMERGENCY BRANCH CIRCUIT 
PER LIGHTING GENERAL NOTES

PROVIDE UL-924 RATED LIGHTING CONTROL RELAY WITH 
0-10VDC DIMMER OVERRIDE
0-10V DIMMER OVERRIDE MAY BE OMITTED IF CONTROLLED 
LIGHTING IS SWITCHED AND NOT DIMMED

SWITCHED EMERGENCY 
LIGHTING

JUNCTION 
BOX

NORMAL 
LIGHTING 

EMERGENCY 
LIGHTING 

NORMAL 
LIGHTING 

NORMAL 
LIGHTING 

NORMAL 
BRANCH 
CIRCUIT

NORMAL POWER 
SENSING CIRCUIT

NORMAL 
POWER  
SWITCHING 
CIRCUIT

NORMAL 
LIGHTING

INSTALLATION SCHEMATIC

EM

SWITCHING / DIMMING 
LOAD CONTROLLER 
OR TOGGLE SWITCH

0-10V CONTROL

UNSWITCHED EXIT SIGNS

EMERGENCY 
LIGHTING 

EM 

FIBER ENCLOSURE

PROVIDE 2 STRAND FIBER WITH 
CONNECTORS EACH END

PROVIDE FIBER BACKBONE 
CABLE PER 

TELECOMMUNCATIONS 
ROUTING SCHEMATIC

PROVIDE FIBER ENCLOSURE(S) WITH 
CAPACITIES TO ACCOMMODATE 
NEW FIBER CABLES

NOTES:
1. CONTRACTOR SHALL PROVIDE AND INSTALL PATCH PANELS (TYPICAL).  SEE ELECTRICAL DRAWINGS FOR 

COMMUNICATION DEVICES.  CONTRACTOR IS RESPONSIBLE FOR DEVICE COUNT AND QUANTITY OF PATCH 
PANELS REQUIRED PLUS ONE (1) SPARE PATCH PANEL.

2. COORDINATE INSTALLATIONS WITH OWNER'S IS/IT REPRESENTATIVE.

XXX

PROVIDE 48 PORT PATCH 
PANEL(S) (TYPICAL)

PROVIDE PATCH CORD(S) 
PER SPECIFICATIONS

DATA SWITCH(ES) 
PROVIDED BY OWNER

RACK 
MOUNTED

COMMUNICATIONS OUTLET 
(TYPE INDICATED PER PLAN)

PROVIDE HORIZONTAL 
CABLING PER SPECIFICATION

PROVIDED LABELING 
SCHEME AS DIRECTED 
BY OWNER

PROVIDE LABELING TO 
MATCH LOCATION SERVED

10360 Ellison Circle
Omaha, NE 68134
Phone: 402.991.5520

DO NOT SCALE DRAWING.  ALL DIMENSIONS AND CLEARANCES SHALL
BE VERIFIED FROM APPROPRIATE SOURCES.  ALL WORK SHALL BE
COORDINATED PRIOR TO INSTALLATION. SEE SPECIFICATIONS.

PERMISSION TO REPRODUCE ANY PART OF THIS DOCUMENT IS HEREBY
GRANTED SOLELY FOR THE PURPOSE OF THE CONSTRUCTION OF THE
PROJECT OR THE ARCHIVING OF THIS PROJECT.  UNAUTHORIZED USE
OF THIS DOCUMENT WITHOUT THE WRITTEN PERMISSION OF SPECIALIZED
ENGINEERING SOLUTIONS IS PROHIBITED BY COPYRIGHT LAW.

www.specializedeng.com

2023 © COPYRIGHT
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Davis Design
1221 N Street, Suite 600
LINCOLN, NE  68508
402-476-9700

MECHANICAL ENGINEER

Specialized Engineering Solutions
10360 Ellison Circle
Omaha, NE  68134
Phone: 402.991.5520

ELECTRICAL ENGINEER

Specialized Engineering Solutions
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NO SCALEE-601

ACCESS CONTROL ROUGH-IN1

NO SCALEE-601

TELECOMMUNICATIONS ROUTING SCHEMATIC2

NO SCALEE-601

GROUNDING SCHEMATIC3

NO SCALEE-601

ELECTRICAL ONE-LINE5

FEEDER SCHEDULE - COPPER
FEEDER NOMINAL SIZE WIRE AND CONDUIT

10N 100 A 4-#1 CU, #8 CU GND - 2" C.

22N 225 A 4-250 KCMIL CU, #4 CU GND - 3" C.

80SN 800 A 4-350 KCMIL CU - 3" C. (3 SETS)

MEC -- REFER TO EQUIPMENT CONNECTION SCHEDULE

NO SCALEE-601

EMERGENCY LIGHTING CONTROL (PER ZONE)4

NO SCALEE-601

TYPICAL COMMUNICATION TERMINATION - VOIP & DATA (PATCH PANELS)6

2
3

/7
/2

4
B

B
#
2

2



SOLAR DESIGN DRAWINGS



MPPT 1

PV1+ PV1-

MPPT 2

PV2+ PV2-

MPPT 1

PV3+ PV3-

MPPT 1

PV4+ PV4-

DC SOLAR INPUT

COMMUNICATION PORT BOARD

BATT INPUT X2
BAT1+ BAT1- BAT2+ BAT2-

LOAD

L3 L2 L1

GEN

GRID

L1 L2 L3

L1 L2 L3

L1 L2 L3

N

N

G

METETR PARALLEL 1 PARALLEL 2 CAN DRM BSM1 BSM2 RS485

SENSOR PIN BOARD 2

1     2  3    4    5   6    7   8   9   10   11 12

SENSOR PIN BOARD 1

1     2  3    4    5   6    7   8   9   10   11 12

DC BUS+ -

(N) SOL-ARK 30K-3P-208V-N (208V) INVERTER
OUTPUT CURRENT : 83.4A (208V)

170-500 VDC PV INPUT WITH MPPT
TRACKING BUILT IN ARC FAULT AND
GROUND FAULT DETECTION ON PV

INPUT CIRCUITS (EXTERIOR)

(N) SOL-ARK L3-30K-HV-40-IP20
BATTERY ENERGY STORAGE

SYSTEM (INTERIOR)

L1
L2
L3
N
G

6

2

(56) REC SOLAR REC420AA PURE-R (420W) MODULES
WITH (56) TIGO TS4-A-F RAPID SHUTDOWN DEVICES
MPPT 1
2 STRINGS OF (07) MODULES (7 X TIGO TS4-A-F RSD)
MPPT 2
2 STRINGS OF (07) MODULES (7 X TIGO TS4-A-F RSD)
MPPT 3
2 STRINGS OF (07) MODULES (7 X TIGO TS4-A-F RSD)
MPPT 4
2 STRINGS OF (07) MODULES (7 X TIGO TS4-A-F RSD)

(N) JUNCTION BOX
600V, NEMA 3R

UL LISTED
(08 X 20A FUSES)1

GEC

G

N

M

L1L2L3

TO UTILITY
TRANSFORMER 300KVA

LINE

LOAD

N

(E) GROUNDING ELECTRODE
CONDUCTOR PER NEC 250.62,
250.64, & 250.66

(E) MAIN BONDING
JUMPER PER NEC 250.8 & 250.28

(E) GROUNDING
ELECTRODE SYSTEM
PER NEC 250.50

(E) BONDING JUMPER
PER NEC 250.92(A)(2)

EXISTING
GROUNDING
ELECTRODE

SYSTEM TO EARTH
REF. NEC 250.52,

250.53(A)

(E) MAIN SERVICE FUSED
DISCONNECT, 800A RATED,

3-PHASE, 4-W, 120/208V
(EXTERIOR)

(E) BI-DIRECTIONAL UTILITY METER
800A RATED, 3-PHASE, 4-W,

120/208V (EXTERIOR)

8

E

LOAD

LINE

(N) AC DISCONNECT
VISIBLE, LOCKABLE, LABELED

400A AC FUSED DISCONNECT WITH (3)300A
FUSES, 120/208V,3-PHASE, 4-W, NEMA 3R,

UL LISTED (EXTERIOR)
9

LINE SIDE
INTERCONCECTION
AT MAIN SERVICE

FUSED DISCONNECT
PER ART. 705.12(A)

(N) LINE SIDE TAP
NEC 705.12(A)

(N) GROUNDING
ELECTRODE SYSTEM

PER NEC 250.50.102(C) (1)

(N) BONDING

#2 AWG GEC (CU)

(E) MAIN FUSE
800A/3P, 3-PHASE, 4-W, 120/208V

L1

L3
L2

G

(N) 400A AC COMBINER PANEL WITH
(01)300A/3P MAIN BREAKER,

(01)110A/3P, (05) 20A/3P &
(01) 15A/3P BREAKERS,
 3-PHASE, 4-W, 120/208V

UL LISTED NEMA 3R
(EXTERIOR)

G

N

110A/3P

20A/3P

SEE A PAGE NO E-601.1

G

N

10
100A/3P

(N) 100A BACKUP LOAD PANEL WITH
(01)100A/3P MAIN BREAKER,

 3-PHASE, 4-W, 120/208V
UL LISTED NEMA 3R

(EXTERIOR)

G

L1

L2

N
L3

M

LINE

LOAD
7

G

L1
L2

N

L3

(N) PV PRODUCTION METER
   120/208V, 3-PHASE, 4-W

 400A RATED NEMA 3R, UL LISTED
(EXTERIOR)

3

BATTERY COMM CABLE

(N) 100A DC
DISCONNECT

NEMA 1, UL LISTED

3

15A/3P

(N) ENPHASE IQ
ENVOY METER

11

20A/3P

20A/3P

20A/3P

4

4

20A/3P5

300A/3P
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23

GK

JVK

EXPERT ELECTRIC, LLC
P.O. BOX 167/20151 K & H ST.

STERLING, CO 80751, USA
PHONE NO: (970) 522-1781
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LINE DIAGRAM

Vmax = Voc + ((TLow - TStc) x (VocCoef x Voc/100))

Vmax = 59.4 + ((-20°C - 25°C) x (-0.24 x 59.4/100))

Vmax = 59.4 + (-45 x -0.143)

Vmax = 65.84

= 500 / 65.84

= 7.59 (MAXIMUM NUMBER OF MODULES IN SERIES)

ID PARALLEL
FEEDER

PHASE CONDUCTOR QTY, SIZE AND
TYPE PER CONDUIT NEUTRAL GROUND CONDUCTOR QTY, SIZE

AND TYPE PER CONDUIT
CONDUIT

SIZE
CONDUIT

TYPE
1 1 16 AWG #10 PV-WIRE/USE-2,CU N/A 1 AWG #6 BARE,COPPER EGC NA FREE AIR

2 1 16 AWG #8 THWN-2,COPPER N/A 1 AWG #10 THWN-2,COPPER EGC 1-1/2" EMT

3 1 2 AWG #6 THWN-2,COPPER N/A 1 AWG #10 THWN-2,COPPER EGC 3/4" EMT

4 1 6 AWG #10 THWN-2,COPPER N/A 1 AWG #10 THWN-2,COPPER EGC 3/4" EMT

5 1 3 AWG #10 THWN-2,COPPER N/A 1 AWG #10 THWN-2,COPPER EGC 3/4" EMT

6 1 3 AWG #2 THWN-2,COPPER 1 AWG #2 THWN-2,COPPER 1 AWG #6 THWN-2,COPPER EGC 1-1/4" EMT

7 1 3 MCM #300 THWN-2,COPPER 1 MCM #300 THWN-2,COPPER 1 AWG #4 THWN-2,COPPER EGC 2-1/2" EMT

8 1 3 MCM #300 THWN-2,COPPER 1 MCM #300 THWN-2,COPPER 1 AWG #4 THWN-2,COPPER EGC 2-1/2" EMT

9 1 3 MCM #300 THWN-2,COPPER N/A 1 AWG #4 THWN-2,COPPER EGC 2-1/2" EMT

10 1 3 AWG #2 THWN-2,COPPER 1 AWG #2 THWN-2,COPPER 1 AWG #8 THWN-2,COPPER EGC 1-1/4" EMT

11 1 3 AWG #10 THWN-2,COPPER 1 AWG #10 THWN-2,COPPER N/A 3/4" EMT

E EXISTING

FOR (01) SOL-ARK 30K-3P-208V-N (208V) INVERTER
(56) REC SOLAR REC420AA PURE-R (420W) MODULES
WITH (56) TIGO TS4-A-F RAPID SHUTDOWN DEVICES
(08) STRINGS OF (07) MODULES CONNECTED IN SERIES
FOR (64) ENPHASE IQ8H-3P-72-E-US (208V) MICROINVERTERS
WITH (64) REC SOLAR REC420AA PURE-R (420W) MODULES
(04) STRINGS OF (13) MODULES
(01) STRING OF (12) MODULES

DC SYSTEM SIZE: 50.40 KW DC
AC SYSTEM SIZE: 54.32 KW AC
ENERGY STORAGE SYSTEM 36.86 KWH ESS

ELECTRICAL- NEC 2020

FOR (01) SOL-ARK 30K-3P-208V-N (208V) INVERTER
(56) REC SOLAR REC420AA PURE-R (420W) MODULES
WITH (56) TIGO TS4-A-F RAPID SHUTDOWN DEVICES
(08) STRINGS OF (07) MODULES CONNECTED IN SERIES



G

(N) REC SOLAR REC420AA
PURE-R (420W) MODULES

(2) ENPHASE Q
CABLES

G

(N) JUNCTION BOX
600 V, NEMA 3R

UL LISTED

(N) JUNCTION BOX
600 V, NEMA 3R

UL LISTED

13 MICROINVERTERS IN BRANCH CIRCUIT 1

13 MICROINVERTERS IN BRANCH CIRCUIT 2

13 MICROINVERTERS IN BRANCH CIRCUIT 3

13 MICROINVERTERS IN BRANCH CIRCUIT 4

#6 AWG
COPPER EGC

L2
L1

L3

L2
L1

L3

L2
L1

L3

L2
L1

L3

(2) ENPHASE Q
CABLES

TO AC COMBINER
SEE A PAGE NO E-601

(N) ENPHASE IQ8H-3P-72-E-US
(208V) MICROINVERTERS

4

4

#6 AWG
COPPER EGC

G

(N) JUNCTION BOX
600 V, NEMA 3R

UL LISTED12 MICROINVERTERS IN BRANCH CIRCUIT 5

#6 AWG
COPPER EGC

L2
L1

L3

(1) ENPHASE Q
CABLES

(N) ENPHASE IQ8H-3P-72-E-US
(208V) MICROINVERTERS

5

11
/2

3/
20

23

GK

JVK

EXPERT ELECTRIC, LLC
P.O. BOX 167/20151 K & H ST.

STERLING, CO 80751, USA
PHONE NO: (970) 522-1781

LICENSE NO: CO 7643

SHEET TITLE

DRAWN DATE

DRAWN BY

11-23-2023

SHEET NUMBER

REVIEWED BY

E-601.1

R
EV

D
AT

E
D

ES
C

R
IP

TI
O

N

R
EV

IS
IO

N
S

SI
G

N
AT

U
R

E 
W

IT
H

 S
EA

L
PR

O
JE

C
T 

N
AM

E 
& 

AD
D

R
ES

S

CONTRACTOR

A.
0

W
IR

E 
D

IA
G

R
AM

GREENTECH
RENEWABLES

H
O

LY
O

KE
 D

AY
C

AR
E

H
O

LY
O

KE
, C

O
 8

07
34

,
U

SA
.

LINE DIAGRAM

FOR (64) ENPHASE IQ8H-3P-72-E-US (208V) MICROINVERTERS
WITH (64) REC SOLAR REC420AA PURE-R (420W) MODULES
(04) STRINGS OF (13) MODULES
(01) STRING OF (12) MODULES



AMBIENT TEMPERATURE SPECS
RECORD LOW TEMP -20 °C
AMBIENT TEMP (HIGH TEMP 2%) 32 °C
CONDUIT HEIGHT 0.5"
ROOF TOP TEMP 32 °C
CONDUCTOR TEMPERATURE RATE 90 °C

ELECTRICAL
CALCULATIONS
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INVERTER #1 SPECIFICATIONS

MANUFACTURER / MODEL # SOL-ARK 30K-3P-208V-N (208V)

NOMINAL AC POWER 30000 W

NOMINAL OUTPUT VOLTAGE 208 VAC

NOMINAL OUTPUT CURRENT 83.4 A

INVERTER #2 SPECIFICATIONS

MANUFACTURER / MODEL # ENPHASE IQ8H-3P-72-E-US (208V)

NOMINAL AC POWER 380 W

NOMINAL OUTPUT VOLTAGE 208 VAC

NOMINAL OUTPUT CURRENT 1.83 APERCENT OF VALUES NUMBER OF CURRENT
CARRYING CONDUCTORS IN EMT

0.80 4-6

0.70 7-9

0.50 10-20

SOLAR MODULE SPECIFICATIONS

MANUFACTURER / MODEL # REC SOLAR REC420AA PURE-R MODULES (420W)

VMP 50.00 V

IMP 8.4 A

VOC 59.4 V

ISC 8.88 A

TEMP. COEFF. VOC -0.24 %/°C

PTC RATING 402.5 W

MODULE DIMENSION 68.10 x 44 x 1.2 (IN INCHES)

AC WIRE CALCULATION

WIRE ID PARALLEL
FEEDERS

EXPECTED WIRE
TEMP (In Celsius)

TEMP.
CORRECTION

PER TABLE
310.15(B)(2)(a)

NO. OF
CURRENT
CARRYING

CONDUCTORS

CONDUIT FILL
CORRECTION

PER NEC
310.15(B)(3)(a)

CIRCUIT
CONDUCTOR

SIZE

CIRCUIT
CONDUCTOR

AMPACITY
@75°(PER

FEEDER SET)

CIRCUIT
CONDUCTOR

AMPACITY
@90°(PER

FEEDER SET)

REQUIRED
CIRCUIT

CONDUCTOR
AMPACITY PER
NEC 690.8(A&B)

1.25 X Isc

DERATED AMPACITY OF CIRCUIT CONDUCTOR
PER NEC TABLE 310.16 TEMP. CORRECTION PER

TABLE (310.16) X
CONDUIT FILL CORRECTION PER NEC

310.15(B)(2)(a) X
CIRCUIT CONDUCTOR AMPACITY @90°(PER

FEEDER SET)

DERATED
AMPACITY OF

CIRCUIT
CONDUCTOR
IS GREATER

THAN
REQUIRED

ESTIMATED
DISTANCE (FT)

EXPECTED
VOLTAGE
DROP (%)

4 1 32° 0.96 6 0.8 #10 AWG 35A 40A 17.17A 30.72A YES 50 0.85
5 1 32° 0.96 3 1 #10 AWG 35A 40A 15.85A 30.72A YES 50 0.78
6 1 32° 0.96 3 1 #2 AWG 115A 130A 104.25A 124.8A YES 10 0.17
7 1 32° 0.96 3 1 #300 MCM 285A 320A 250.65A 307.2A YES 10 0.11
8 1 32° 0.96 3 1 #300 MCM 285A 320A 250.65A 307.2A YES 10 0.11
9 1 32° 0.96 3 1 #300 MCM 285A 320A 250.65A 307.2A YES 10 0.11

10 1 32° 0.96 3 1 #2 AWG 115A 130A 100A 124.8A YES 10 0.17
                                                                                                                                                                                                                                                                                                                                          TOTAL AC VOLTAGE DROP  (%) (ADD TAG 4, 7, 8 & 9) 1.18

DC WIRE CALCULATION

WIRE ID PARALLEL
FEEDERS

EXPECTED WIRE
TEMP (In Celsius)

TEMP.
CORRECTION

PER TABLE
310.15(B)(2)(a)

NO. OF
CURRENT
CARRYING

CONDUCTORS

CONDUIT FILL
CORRECTION

PER CEC
310.15(B)(3)(a)

CIRCUIT
CONDUCTOR

SIZE

CIRCUIT
CONDUCTOR

AMPACITY
@75°(PER

FEEDER SET)

CIRCUIT
CONDUCTOR

AMPACITY
@90°(PER

FEEDER SET)

REQUIRED
CIRCUIT

CONDUCTOR
AMPACITY PER
NEC 690.8(A&B)

1.56 X Isc

DERATED AMPACITY OF CIRCUIT CONDUCTOR
PER CEC TABLE 310.16 TEMP. CORRECTION PER

TABLE (310.16) X
CONDUIT FILL CORRECTION PER NEC

310.15(B)(2)(a) X
CIRCUIT CONDUCTOR AMPACITY @90°(PER

FEEDER SET)

DERATED
AMPACITY OF

CIRCUIT
CONDUCTOR
IS GREATER

THAN
REQUIRED

ESTIMATED
DISTANCE (FT)

EXPECTED
VOLTAGE
DROP (%)

1 1 32° 0.96 16 1 #10 AWG 35A 40A 13.86A 38.4A YES 60 0.40
2 1 32° 0.96 16 0.5 #8 AWG 50A 55A 13.86A 26.4A YES 50 0.22
3 1 32° 0.96 2 1 #6 AWG 65A 75A 62.5A 72A YES 20 0.25

                                                                                                                                                                                                                                                                                                                                          TOTAL DC VOLTAGE DROP  (%) (FOR WIRE TAG 1 & 2) 0.62

 MLPE: TIGO TS4-A-F RAPID SHUTDOWN DEVICES

  MAXIMUM INPUT VOLTAGE 80 VDC

  MAXIMUM INPUT CURRENT 25 ADC
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