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(NOTES 285)
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EXTERIOR EQUIPMENT
INTERIOR EQUIPMENT
NOTES:
1. DRAWING IS TYPICAL ONLY. ACTUAL CUSTOMER DESGINS MAY DIFFER SLIGHTLY FROM WHAT IS SHOWN. HARDWICK RESERVES THE RIGHT TO REVIEW AND
APPROVE OF ANY GENERATOR INTERCONNECTION TO ITS SYSTEM.
2. DISCONNECT SWITCH SHALL BE LOCATED OUTDOORS, WITHIN 10 FEET AND WITHIN SIGHT OF THE METER PER "VT UTILITIES ELECTRIC SERVICE
REQUIREMENTS'.
3. INTERNAL INVERTER VOLTAGE AND FREQUENCY SETPOINTS TO MATCH ISO-NE REQUIREMENTS.
4. PERNEC 2023 230.85, "FOR ONE- AND TWO-FAMILY DWELLING UNITS, ALL SERVICE CONDUCTORS SHALL TERMINATE IN DISCONNECTING MEANS HAVING A
SHORT-CIRCUIT CURRENT RATING EQUAL TO OR GREATER THAN THE AVAILABLE FAULT CURRENT, INSTALLED IN A READILY ACCESSIBLE OUTDOOR LOCATION.
5. PERNEC 2023 690.12,"PV SYSTEM CIRCUITS INSTALLED ON OR IN BUILDINGS SHALL INCLUDE A RAPID SHUTDOWN FUNCTION TO REDUCE SHOCK HAZARD FOR
FIREFIGHTERS IN ACCORDANCE WITH 690.12 (A) THROUGH (D).
we | o | e REVISIONS "M ELECTRIC POWER ENGINEERING
REFERENCE DRAWINGS / 1-LINE DIAGRAMS: {LUOTIEDR STEWI G0 3000 MARLAOROUGH, WA 732
1. 94190-E1-0 STANDALONE PV e HARDWICK ELECTRIC DEPARTMENT
2. 94190-E2:0 BEHIND THE METER PV o INTERCONNECTION STANDARDS
3. 94190-E30 BEHIND THE METER BATTERY =
4. 94190-E4-0 AC-COUPLED PV+BATTERY STANDARD STANDALONE
5. 94190-E50 DC-COUPLED PV+BATTERY G PV 1—LINE DIAGRAM
owe [ 94190-E1-0
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I NOTES:
1. DRAWINGIS TYPICAL ONLY. ACTUAL CUSTOMER DESGINS MAY DIFFER SLIGHTLY FROM WHAT IS SHOWN. HARDWICK RESERVES THE RIGHT TO REVIEW AND
— NOTE7 APPROVE OF ANY GENERATOR INTERCONNECTION TO ITS SYSTEM.
2. GROSS METER DISCONNECT SHALL BE LOCATED OUTDOORS, WITHIN 10 FEET AND WITHIN SIGHT OF THE GROSS METER PER "VT UTILITIES ELECTRIC SERVICE
| REQUIREMENTS".
) | 3. INTERNAL INVERTER VOLTAGE AND FREQUENCY SETPOINTS TO MATCH ISO-NE REQUIREMENTS.
4, HARDWICK REQUIRES ALL SOLAR METERS TO BE CONNECTED WITH THE SOLAR ON THE TOP SIDE OF THE SOCKET (SOURCE SIDE).
—~ —~ L Y L 5. PERNEC 2023 230.85, "FOR ONE- AND TWO-FAMILY DWELLING UNITS, ALL SERVICE CONDUCTORS SHALL TERMINATE IN DISCONNECTING MEANS HAVING A
SHORT-CIRCUIT CURRENT RATING EQUAL TO OR GREATER THAN THE AVAILABLE FAULT CURRENT, INSTALLED IN A READILY ACCESSIBLE OUTDOOR LOCATION.
~ ~ 8. PERNEC 202369012, "PV SYSTEM CIRCUITS INSTALLED ON OR IN BUILDINGS SHALL INCLUDE A RAPID SHUTDOWN FUNCTION TO REDUCE SHOCK HAZARD FOR
FIREFIGHTERS IN ACCORDANCE WITH 690.12 (A) THROUGH (D)."
Y Y 7. SOLARMAY BE FED FROM A BREAKER ON THE CUSTOMER LOAD PANEL, OR IF NOT POSSIBLE DUE TO THE 120% RULE, A LINE SIDE TAP MAY BE INSTALLED
— —~ BETWEEN THE PANELBOARD AND UTILITY NET METER.
8. SERVICE DISCONNECT SHALL BE LABELLED "SERVICE DISCONNECT" AND PV DISCONNECT SHALL BE LABELLED "PV DISCONNECT"
7\ 7N\
PANELBOARD
OATE o o REVISIONS "M ELECTRIC POWER ENGINEERING
REFERENCE DRAWINGS / 1-LINE DIAGRAMS: #LZOTIEDRSTE&I G0 650200 MARLBOROUGE, MAGLTE
1. 94190-E1-0 STANDALONE PV M HARDWICK ELECTRIC DEPARTMENT
2. 94190-E2:0 BEHIND THE METER PV e INTERCONNECTION STANDARDS
3. M90-E30 BEHIND THE METER BATTERY =
4, OM90-E4-0 AC-COUPLED PV+BATTERY STANDARD BEHIND THE
5. 94190540 DC-COUPLED PV+BATTERY e[ METER PV 1—LINE DIAGRAM
MNONE " 94190-E2-0
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DEPARTMENT

BI-DIRECTIONAL
UTILITY
NET METER BATTERY EMERGENCY STOP / DISCONNECT SW
LOCATE WITH MAIN SERVICE DISCONNECT
(NOTE 6)

INTEGRAL | O

BREAKER (
(OPTIONAL) STANDBY GENERATOR

(NOTE 5) BESS VISUAL OPEN

) LOCATE WITH PUSH- :
Y BUTTON AND MAIN

SERVICE DISC. SW

MAIN SERVICE (NOTE7)
DISC. SW |
(NOTE 7) |

EXTERIOR EQUIPMENT

INTERIOR EQUIPMENT !

MICROGRID INTERCONNECT
DEVICE (NOTE 4)

OPTIONAL

BATTERY(S)

GRID BATTERY
INPUT INPUT  —

~

R~ INVERTER(S)
T A — (NOTE 3)

TYNOILdO

GENERATOR
— INPUT

Y tg’;? 1. DRAWING IS TYPICAL ONLY. ACTUAL CUSTOMER DESGINS MAY DIFFER SLIGHTLY FROM WHAT IS SHOWN. HARDWICK RESERVES THE RIGHT TO REVIEW AND
APPROVE OF ANY GENERATOR INTERCONNECTION TO TS SYSTEM.

2. ASEPARATE GROSS METER DISCONNECT SHALL BE REQUIRED IF SOLAR IS ADDED AT A LATER DATE. REFER TO HARDWICK DRAWING 90300-E4-0.

3. INTERNAL INVERTER VOLTAGE AND FREQUENCY SETPOINTS TO MATCH ISO-NE REQUIREMENTS.

4. SOME MICROGRID INTERCONNECT DEVICES AVAILABLE ON THE MARKET INCLUDE AN INVERTER, TRANSFER SWITCH / AUTO-DISCONNECT, AND OTHER
COMPONENTS WITHIN A SINGLE BOX. THIS ARRANGEMENT WOULD MAKING THE AC SIDE OF A FUTURE THE SOLAR INVERTER(S) NOT DIRECTLY ACCESSIBLE.

) THIS EQUIPMENT TYPE IS NOT PERMITTED. THE AC SIDE OF INVERTER(S) MUST BE ACCESSIBLE FOR THE INSTALLATION OF A FUTURE GROSS SOLAR METER
AND DISCONNECT SWITCH AS-SHOWN IN HARDWICK DRAWING 903000-E4-0.

5. PERNEC 2023 230.85, "FOR ONE- AND TWO-FAMILY DWELLING UNITS, ALL SERVICE CONDUCTORS SHALL TERMINATE IN DISCONNECTING MEANS HAVING A
SHORT-CIRCUIT CURRENT RATING EQUAL TO OR GREATER THAN THE AVAILABLE FAULT CURRENT, INSTALLED IN A READILY ACCESSIBLE OUTDOOR LOCATION.

6. ANESS DISCONNECTING MEANS SHALL BE PROVIDED IN ACCORDANCE WITH NEC 2023 706. IN ADDITION, PER NEC 2023 706.15, "FOR ONE- AND TWO-FAMILY
DWELLINGS, AN ESS SHALL INCLUDE AN EMERGENCY SHUTDOWN FUNCTION, AN INITIATION DEVICE SHALL BE LOCATED AT A READILY ACCESSIBLE LOCATION
OUTSIDE THE BUILDING AND SHALL PLAINLY INDICATE THE "OFF" POSITION PERFORMS THE ESS EMERGENCY SHUTDOWN FUNCTION."

7. MAIN SERVICE DISCONNECT SHALL BE LABELED "SERVICE DISCONNECT", BESS PUSH BUTTON SHALL BE LABELED "BATTERY DISCONNECT", AND BESS VISUAL
OPEN SHALL BE LABELED "BATTERY VISUAL OPEN"

) D) D))
) D) D))

)
)

PANELBOARD PANELBOARD REFERENCE DRAWINGS / 1-LINE DIAGRAMS:

46LIZOTIEDR,STE201  (506) 4350200 MARLBOROUGH, MA01732

owE | o | wo REVISIONS "M ELECTRIC POWER ENGINEERING
Y HARDWICK ELECTRIC DEPARTMENT

(NOT BACKED UP) (BACKED UP THROUGH HI0ETD STANDALONE PV
BATTERY SYSTER) H190-E20 BEHIND THE METER PV

94190-E3-0 BEHIND THE METER BATTERY
94190-E4-0 AC-COUPLED PV+BATTERY
94190-E5-0 DC-COUPLED PV+BATTERY

HARDWICK, VERMONT

oo \CD INTERCONNECTION STANDARDS

” STANDARD BEHIND THE
= ——MTR BESS 1-LINE DIAGRAM
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1/22/2026
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e None 94190-E3-0
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HARDWICK ELECTRIC

DEPARTMENT
BI-DIRECTIONAL
UTILITY BATTERY EMERGENCY STOP,
NET METER PV — A LOCATE WITH SOLAR DISCONNECT
AND SERVICE DISCONNECT
INVERTER(S) NOTE§)
(NOTES 384)
INTEGRAL | O
BREAKER (
(OPTIONAL) STANDBY GENERATOR
- BESS VISUAL OPEN
() LOCATE WITH PUSH- '
7 GROSS BUTTON AND MAIN |
METER SERVICE DISC. SW
NOTE 5) PV DISC. SW NOTE )
MAIN SERVICE (NOTES 2,7.,9)
DISC. SW |
(NOTE 9) |
EXTERIOR EQUIPMENT
INTERIOR EQUIPMENT :
—1
<C
=
= MICROGRID INTERCONNECT
o DEVICE (NOTE 4)
(@]
BATTERY(S)
GRID BATTERY
—C_-ﬁ INPUT INPUT — € '\'_
o INVERTER(S)
= SOLAR
FE INPUT — (NOTE 3)
GENERATOR
— INPUT
NOTES:
o 1. DRAWING IS TYPICAL ONLY. ACTUAL CUSTOMER DESGINS MAY DIFFER SLIGHTLY FROM WHAT IS SHOWN. HARDWICK RESERVES THE RIGHT TO REVIEW AND
APPROVE OF ANY GENERATOR INTERCONNECTION TO ITS SYSTEM.
2. GROSS METER DISCONNECT SHALL BE LOCATED OUTDOORS, WITHIN 10 FEET AND WITHIN SIGHT OF THE GROSS METER PER "VT UTILITIES ELECTRIC SERVICE
REQUIREMENTS".
3. INTERNAL INVERTER VOLTAGE AND FREQUENCY SETPOINTS TO MATCH ISO-NE REQUIREMENTS.
4. SOME MICROGRID INTERCONNECT DEVICES AVAILABLE ON THE MARKET INCLUDE AN INVERTER, TRANSFER SWITCH / AUTO-DISCONNECT, AND OTHER
) COMPONENTS WITHIN A SINGLE BOX MAKING THE AC SIDE OF THE SOLAR INVERTER(S) NOT DIRECTLY ACCESSIBLE. THIS EQUIPMENT TYPE IS NOT PERMITTED.
THE AC SIDE OF THE SOLAR INVERTER(S) MUST BE ACCESSIBLE FOR THE INSTALLATION OF THE GROSS OUTPUT METER AND DISCONNECT SWITCH AS-SHOWN.
~ ~ 5. HARDWICK REQUIRES ALL SOLAR METERS TO BE CONNECTED WITH THE SOLAR ON THE TOP SIDE OF THE SOCKET (SOURCE SIDE).
6. PERNEC 2023 230.85, "FOR ONE- AND TWO-FAMILY DWELLING UNITS, ALL SERVICE CONDUCTORS SHALL TERMINATE IN DISCONNECTING MEANS HAVING A
N N SHORT-CIRCUIT CURRENT RATING EQUAL TO OR GREATER THAN THE AVAILABLE FAULT CURRENT, INSTALLED IN A READILY ACCESSIBLE OUTDOOR LOCATION.
~ ~ 7. PERNEC 2023690.12, "PV SYSTEM CIRCUITS INSTALLED ON OR IN BUILDINGS SHALL INCLUDE A RAPID SHUTDOWN FUNCTION TO REDUCE SHOCK HAZARD FOR
FIREFIGHTERS IN ACCORDANCE WITH 690.12 (A) THROUGH (D)."
~ ~ 8. ANESS DISCONNECTING MEANS SHALL BE PROVIDED IN ACCORDANCE WITH NEC 2023 706. IN ADDITION, PER NEC 2023 706.15, "FOR ONE- AND TWO-FAMILY
DWELLINGS, AN ESS SHALL INCLUDE AN EMERGENCY SHUTDOWN FUNCTION, AN INITIATION DEVICE SHALL BE LOCATED AT A READILY ACCESSIBLE LOCATION
OUTSIDE THE BUILDING AND SHALL PLAINLY INDICATE THE "OFF" POSITION PERFORMS THE ESS EMERGENCY SHUTDOWN FUNCTION."
9. MAIN SERVICE DISCONNECT SHALL BE LABELED "SERVICE DISCONNECT", PV DISCONNECT SHALL BE LABELED "SOLAR DISCONNECT", BESS PUSH BUTTON
SHALL BE LABELED "BATTERY DISCONNECT", AND BESS VISUAL OPEN SHALL BE LABELED "BATTERY VISUAL OPEN"
N\ N\
OATE o o REVISIONS "M ELECTRIC POWER ENGINEERING
PANELBOARD PANELBOARD REFERENCE DRAWINGS / 1-LINE DIAGRAMS: #LUOTTEIR STE XL _ G0 #5000 MARLBOROUGEL MATITL
(NOT BACKED UP) (BACKED UP THROUGH f. 94190-E10 STANDALONE PV e R -
3. M90-E30 BEHIND THE METER BATTERY -
4. 94190-E4-0 AC-COUPLED PV+BATTERY STANDARD AC-COUPLED PV
5. 94190540 DC-COUPLED PV+BATTERY e[ \ND BESS 1—LINE DIAGRAM
MNONE * 94190-E4-0
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BI-DIRECTIONAL
UTILITY
NET METER

INTEGRAL
BREAKER
(OPTIONAL)

MAIN SERVICE
DISC. SW
(NOTE 10)

HARDWICK

ELECTRIC
DEPARTMENT
I
BATTERY EMERGENCY STOP, LOCATE
WITH SOLAR / GROSS METER
DISCONNECT
| (NOTE 9,10)
( STANDBY GENERATOR
(NOTE 5) O
\G) BI-DIRECTIONAL PV
GROSS METER
(NOTE 6)
PV DISC. SW |
(NOTES 2,8,10) |
EXTERIOR EQUIPMENT
_____________________________________________________________________________________________________ .'______________________
INTERIOR EQUIPMENT I
=
= MICROGRID INTERCONNECT
= DEVICE (NOTES 4 & 5
o
(@)
BATTERY(S)
GRID INVERTER ~
INPUT INPUT —<
(NOTE 4) _
INVERTER(S)
i (NOTES 384)
(NOTE 5)
EMERGENCY | | NORMAL A~ Low GEN. N
- - T PORT wNeuT T NOTES:
(NOTES) 1. DRAWING IS TYPICAL ONLY. ACTUAL CUSTOMER DESGINS MAY DIFFER SLIGHTLY FROM WHAT IS SHOWN. HARDWICK RESERVES THE RIGHT TO REVIEW AND APPROVE OF ANY
GENERATOR INTERCONNECTION TO ITS SYSTEM.
2. GROSS METER DISCONNECT SHALL BE LOCATED OUTDOORS, WITHIN 10 FEET AND WITHIN SIGHT OF THE GROSS METER PER VT UTILITIES ELECTRIC SERVICE REQUIREMENTS.
3. INTERNAL INVERTER VOLTAGE AND FREQUENCY SETPOINTS TO MATCH ISO-NE REQUIREMENTS,
4 SOME MICROGRID INTERCONNECT DEVICES AVAILABLE ON THE MARKET INCLUDE AN INVERTER, TRANSFER SWITCH / AUTO-DISCONNECT, AND OTHER COMPONENTS WITHIN A
SINGLE BOX MAKING THE AC SIDE OF THE BATTERY+SOLAR INVERTER(S) NOT DIRECTLY ACCESSIBLE. THIS EQUIPMENT TYPE IS NOT PERMITTED. THE AC SIDE OF THE
) INVERTER(S) MUST BE ACCESSIBLE FOR THE INSTALLATION OF THE GROSS OUTPUT METER AND DISCONNECT SWITCH AS-SHOWN.
SOLAR PRODUCTION CALCULATION 5. SOME MICROGRID INTERCONNECT DEVICES HAVE AN INPUT FOR THE CONNECTION OF A STANDBY GENERATOR. THIS PORTICONNECTION IS NOT TO BE USED. CONNECTION OF A
~ ~ ' STANDBY GENERATOR MUST BE THROUGH A SEPARATE TRANSFER SWITCH AS DEPICTED.
6. HARDWICK REQUIRES ALL SOLAR METERS TO BE CONNECTED WITH THE SOLAR ON THE TOP SIDE OF THE SOCKET (SOURCE SIDE).
N N PVKWH = [GM REC] - [GM DEL] 7. PERNEC 2023 230.85, "FOR ONE- AND TWO-FAMILY DWELLING UNITS, ALL SERVICE CONDUCTORS SHALL TERMINATE IN DISCONNECTING MEANS HAVING A SHORT-CIRCUIT
—~ ~ CURRENT RATING EQUAL TO OR GREATER THAN THE AVAILABLE FAULT CURRENT, INSTALLED IN A READILY ACCESSIBLE OUTDOOR LOCATION.
WHERE... 8 PERNEC 2023690.12, "PV SYSTEM CIRCUITS INSTALLED ON OR IN BUILDINGS SHALL INCLUDE A RAPID SHUTDOWN FUNCTION TO REDUCE SHOCK HAZARD FOR FIREFIGHTERS IN
~ ~ [GM DEL] = GROSS METER KWH DELIVERED ACCORDANCE WITH 690.12 (A) THROUGH (D)."
[GM REC] = GROSS METER KWH RECEIVED 9. ANESS DISCONNECTING MEANS SHALL BE PROVIDED IN ACCORDANCE WITH NEC 2023 706. IN ADDITION, PER NEC 2023 706.15, "FOR ONE- AND TWO-FAMILY DWELLINGS, AN ESS
SHALL INCLUDE AN EMERGENCY SHUTDOWN FUNCTION, AN INITIATION DEVICE SHALL BE LOCATED AT A READILY ACCESSIBLE LOCATION OUTSIDE THE BUILDING AND SHALL
PLAINLY INDICATE THE "OFF" POSITION PERFORMS THE ESS EMERGENCY SHUTDOWN FUNCTION."
10, MAIN SERVICE DISCONNECT SHALL BE LABELED "SERVICE DISCONNECT", PV / GROSS METER DISCONNECT SHALL BE LABELED "SOLAR DISCONNECT’, BESS PUSH BUTTON SHALL
— —~ BE LABELED "BATTERY DISCONNECT"
e | o | v REVISIONS ELECTRIC POWER ENGINEERING
CUSTOMER LOAD / PANELBOARD REFERENCE DRAWINGS / 1-LINE DIAGRANS: MHM WLIOTIEDR STEXL _ (08) 53020 MARLBOROUGH, MA QIR
1. G4190E10 STANDALONE PV ™ HARDWICK ELECTRIC DEPARTMENT
2. O4190-E2:0 BEHIND THE METER PV = INTERCONNECTION STANDARDS
3 G4190-E30 BEHIND THE METER BATTERY -
4 94190-E40 AC-COUPLED PV4BATTERY STANDARD DC-COUPLED PV
5. G4190-E5:0 DC-COUPLED PV+BATTERY ==——AND BESS 1-LINE DIAGRAM
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