ALAMOSA COMMUNITY CENTER ESS
6900 GONZALES RD. SW, ALBUQUERQUE, NM 87121

GENERAL NOTES PROJ ECT DESCRIPTION SHEET INDEX BRIAN@VELOENGINEERING.COM

PV-1.0 COVER SHEET

1. iﬁg'i'l\_ALEZIIPSL';'ék'E‘;LBEEQESL/T;ETADELNTQ%%OTRH%AQSIEVMLHETL:ETZI%Z A'\II_EC THIS PROJECT SCOPE INCLUDES THE INSTALLATION OF AN ENERGY STORAGE PV-2.0 SITE PLAN REVISIONS
SYSTEM (ESS) TO AN EXISTING GRID-TIED SOLAR ELECTRIC SYSTEM. PV-2.1 EQUIPMENT LAYOUT DESCRIPTION DATE | REV
UTILITY COMPANY AND OF THE LOCAL AUTHORITY HAVING CONSTRUGTION DRAWINGS | 1212021 | 0
JURISDICTION. THIS SYSTEM CONSISTS OF A CAR PORT PV ARRAY. EXTERIOR MOUNTED PV PV-4.0-4.1 ONE-LINE DIAGRAMS
2. THE ELECTRICAL DRAWINGS ARE DIAGRAMMATIC IN CHARACTER. INVERTERS AND RELATED ELECTRICAL AND SAFETY EQUIPMENT. ALL PV-4.2 THREE-LINE DIAGRAM
LOCATIONS SHOWN FOR ELECTRICAL EQUIPMENT, DEVICES, CONDUIT, EQUIPMENT WILL BE INSTALLED AS REQUIRED PER APPLICABLE CODES AND PV-4.3 CONTROL & MONITORING DIAGRAM
ETC. ARE APPROXIMATE. THE LOCAL UTILITY COMPANY. PV-4.4 AUX PWR / CONTROL WIRING DIAGRAM
3. DO NOT SCALE OFF ELECTRICAL PLANS. PV-4.5 ESS EQUIPMENT GROUNDING DETAIL
4. CONDUCTORS EXPOSED TO SUNLIGHT SHALL BE LISTED AS SUNLIGHT _ _
RESISTANT PER NEC 310.0(D) SYSTEM SPECIFICS PV-5.0 CALCULATIONS Signatre Wi Sl
5. CONDUCTORS EXPOSED TO WET LOCATIONS SHALL BE SUITABLE FOR ITEM DETAIL QTY PV-6.0 PLACARDS )|g|ta||y s|gned
USE IN WET LOCATIONS PER NEC 310.8(C) I
6. WORKING CLEARANCES AROUND THE EXISTING AND NEW ELECTRICAL ESS SYSTEM SIZE 55 kW /110 kWH Ex';-? Eig SSL%\?VHEERES ATA SHEE by Bri
7. EXACT CONDUIT RUN LOCATIONS SUBJECT TO CHANGE. . '
8. STRUCTURAL MEMBER LOCATIONS ARE ESTIMATED AND SHOULD BE CONTROL ENERGY TOOLBASE iEMS 1 Da
LOCATED AND VERIFIED AS NECESSARY BY CONTRACTOR. MONITORING EGAUGE 1 2021.02
9. DC CONDUCTORS SHALL BE 1000V, 90C STANDARD COPPER. PEAK SHAVING AND DEMAND CHARGE GOVERNING CODES i
10. AC CONDUCTORS IN CONDUIT SHALL BE THWN-2. OPERATING MODE | \; ANAGEMENT, NO EMERGENCY BACKUP APPLICABLE CODES & STANDARDS 08:24:35 -07'00
11. MAXIMUM DC/AC VOLTAGE DROP SHALL BE NO MORE THAN 2% BUILDING: IBC 2015
12. ALL CONDUCTORS SHALL BE IN CONDUIT UNLESS OTHERWISE NOTED. ELECTRICAL: NEC 2017 PROJECT NAME
13. METALLIC CONDUIT SHALL BE USED WITHIN BUILDING PER NEC 690.31(E). FIRE: IFC 2015
14. GEC TO BE INSTALL AS REQUIRED BY MANUFACTURER INSTRUCTIONS DESIGN SPECIFICATIONS
AND NEC 690.47 OCCUPANCY: B

GROUND SNOW LOAD: 20 PSF

WIND SPEED: 115 MPH (3 SEC GUST) > ~N
WIND EXPOSURE: B — ; S
AUTHORITIES HAVING JURISDICTION = n o'\o
BUILDING: CITY OF ALBUQUERQUE 5
ZONING: CITY OF ALBUQUERQUE wm QA =
UTILITY: PNM = N X =
=W pn <
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O w 3:' )
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DinZ W
OO0 R 5
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; / PROJECT SITE

SHEET NAME
COVER SHEET

SHEET SIZE

ANSI B

1M" X 17"

SHEET NUMBER

VICINITY MAP VA0
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NOTES

1. EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE BOULDER, CO 80304
WITH THE NEC AND ALL AUTHORITIES HAVING SrANGUE S o
JURISDICTION.
REVISIONS
2. EXACT LOCATION OF ESS PACKAGE SHALL BE DESCRIPTION oaTE | REv
FIELD VERIFIED. CONSTRUCTION DRAWINGS | 1-21-2021 0

ENERGY STORAGE SYSTEM: 1 * DELTA P125

55 KW PCS = 55 kW (AC)

‘ Signature with Seal

Digitally signed
by Bri%n
Bruggeman
Date: 2021.02.04
'08:25:02-07'00

PROJECT NAME

ALAMOSA
COMMUNITY CENTER

Digitally signed

by 2 e -

Bailey PE

Date: 2021.02.04
NEW ESS DISCONNECT 14:29:59 -07'00'

(E) REC METER\
(E) ESS / PV COMBINER PANELBOARD \XX‘\
) 1200 AMP SWITCHBOARD

ALAMOSA COMMUNITY
CENTER ESS
6900 GONZALES RD. SW
ALBUQUERQUE, NM 87121

AND MAIN SERVICE SHEET NAME
DISCONNECT
Q\ SITE PLAN
NEW ESS PACKAGE E) CUSTOMER GENERATION DISCONNECT

N SHEET SIZE

(E) UTILITY TRANSFORMER ANSI B
AND BILLING METER | SITE PLAN w E 11" X 17"
SCAE T =30 SHEET NUMBER
| S PV-2.0
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1-1"PVC CONDUIT TO MAIN
INTERNET CONNECTION

1-1"PVC CONDUIT TO PV
/ ESS PANELBOARD

1-1"PVC CONDUITTO ———

_

SWITCHBOARD (MAIN CT'S)

1-1-1/2" PYVC CONDUIT TO
ESS DISCONNECT

AUX POWER / CONTROLS
ENCLOSURE
APPROX. 27H x 22W x 18D

ISOLATION TRANSFORMER
APPROX. 36H x 28W x 27D

~_

PV-2.1

1

P ¢

1-1"PVC CONDUIT TO PV PANELBOARD
(PV CT'S & ESS CT'S)

K Nog
@
&
ESS
| INVERTER
FI[]
APPROX
1 1 I_Oll

ESS
BATTERY
CAB #1

&

-

EQUIPMENT PAD

N

APPROX
5'_6"

L

GENERAL NOTES

1. EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH
THE NEC AND ALL AUTHORITY HAVING JURISDICTION.

2. REFER TO DELTA SITE DESIGN MANUAL FOR ESS CONDUIT
AND PAD INSTALLATION DETAILS.

3. FOLLOW MANUFACTURES SUGGESTED INSTALLATION
INSTRUCTIONS AND WIRING SPECIFICATIONS.

4. REFER TO MANUFACTURES INSTALLATION INSTRUCTIONS
FOR REQUIRED EQUIPMENT CLEARANCES.

ESS UNDERGROUND WIRING / CONDUIT SCHEDULE
TAG CKT DESCRIPTION WIRING SCHEDULE EGC CONDUIT SIZE
AUX POWER FEED AND "
1 EGAUGE PWR (2) #12 AWG THWN #12 AWG 1"PVC
2 MAIN POWER FEED (3) #1 AWG THWN #8 AWG 1-1/2" PVC
3 INTERNET CONNECTION (1) CAT5/6 OR EQ - 1" PVC
4 DC BUS ESS-M TO PCS |(2) #1/0 AWG RHW-2 1KV |  #6 AWG 1-1/2" PVC
ESS-M AUX 1 AND AUX 2 "
7 POWER (4) #12 AWG THWN #12 AWG 1"PVC
DUAL CABLE ASSY \
10 DI+BBMS ESS-M TO PCS (BY DELTA) - 1-1/4" PVC
13 iIEMS TO PCS CONTROL | (2) RS485 BELDEN 3106A - 1" PVC
14 PV AND ESS CT'S EGAUGE CT WIRES - 1" PVC
15 MAIN SWITCHBOARD CT'S EGAUGE CT WIRES - 1" PVC

ESS PAD AND EQUIPMENT LAYOUT

(PLAN VIEW)

SCALE: NTS

Digitally signed
by Matthew W.
Bai 4 i
Date: 2021.02.04
14:30:15 -07'00'

BOULDER, CO 80304
720.523.3334
BRIAN@VELOENGINEERING.COM

REVISIONS

DESCRIPTION DATE REV

CONSTRUCTION DRAWINGS

1-21-2021 0

Signature with Seal

PROJECT NAME

CENTER ESS
6900 GONZALES RD. SW

ALAMOSA COMMUNITY
ALBUQUERQUE, NM 87121

SHEET NAME

EQUIPMENT
LAYOUT

SHEET SIZE

ANSI B
11" X 17"

SHEET NUMBER

PV-2.1
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UTILITY TRANSFORMER
PNM§ 32345
480Y/277V, 3PH, 4W

UTIUTY REVENUE METER
BUSHING CT METERING

PNM§ 777783

EXISTING FOUR SETS
4—§500 MCM CU.

3-1/2°c i

EXISTING SERVICE
DISCONNECT

1200 AMP/1200A
480Y/277V 3PH, 4

POINT OF INTERCONNECT
SUPPLY SIDE TAP AT
EXISTING 1200 AMP
SERVICE DISCONNECT

SUPPLY SIDE TAP
SERVICE ENTRANCE RATED
480Y/277V 3PH, 4W

TO BUILDING ELECTRICAL o~

DISTRIBUTION ~~~

ALAMOSA COMMUNITY CENTER — NEW SYSTEM
INVERTERS: (2) 60KTL—DO/US = 120.0 KW (AC)
PANELS: (360) * 365W = 131.4 KW (STC—DC)

ALAMOSA COMMUNITY CENTER — EXISTING SYSTEM

INVERTERS: TOTAL EXISTING SYSTEM 40KW (AC)
(5) 7KW SB—7000US AND (1) S5KW SB—5000US
PANELS: (228) * 191 = 43.5 KW (STC-DC)

BOULDER, CO 80304
720.523.3334

BRIAN@VELOENGINEERING.COM

REVISIONS

DESCRIPTION

DATE REV

CONSTRUCTION DRAWINGS

1-21-2021 0

ST 400A-3P
i 250A FUSES TOTAL SYSTEM (EXISTING PLUS NEW)
E }%%‘ESSE ‘ 160KW (AC) 174.9 KW (STC-DC)
-]
mc; 7:!3
4-§3/0 cU
1-#2CU. GND :—:ggg . ALAMOSA — PV ARRAY
3-1/2C h—— 1-#2CU.
/ ( 3-1/2C
131.4 KW SOLAR ARRAY
360 LONGI—SOLAR LR6—72BP—365M 365 WATT MODULES
- PULL BOX 10 STRINGS OF 18 MODULES PER INVERTER
,” PN IMP = 9.25A, ISC = 9.84A, ISC(ADJ) = 15.4A
I/ \\\ IPEAK = 101.75A, IMAX = 169.4A L
] VMP = 39.5V, VvOC = 48.3\/, VOC(ADJ) = 54.1V GROUND PV ARRAY PER
\ I\ ,I VMP = 711V, VMAX = 973.8V NEC 680.47(D).
o #6 GROUND TO CANOPY
S FOUNDATION REBAR AND
EVUSmSIsulmEUI GENERATION 10 STRINGS OF 18 MODULES 10 STRINGS OF 18 MODULES L TO STRUCTURAL STEEL
DISCONNECT
4—§500 CU. SERVICE ENTRANCE RATED
‘,:15‘;% e 4 /— gﬁé}?gﬂw 1000 VBCT A CABLE ¢ O— O & 1000 vecTey cABLE
I, 480Y/277V 3PH, 4W PER STRING PER STRING
400A-3P MPPT 1 MPPT 2 MPPT 3 MPPT 1 MPPT 2 MPPT 3
g [PoA Fuss SOLAR PRODUCTION (REC) CHINT POWER CHINT POWER
INSTRUMENT METERING CABINET SCABOKTL—DO/US—480 SCASOKTL—DO/US—480
PNM DETAL MS—8-6.0 60.0KW PV_INVERTER 60.0KW PV INVERTER
4-§500 CU. AC OUT = 72.2 AMPS AC OUT = 72.2 AMPS
1-§2CU. GND — 480Y/277V 3PH, 4W 480Y/277V 3PH, 4W
3-1/2"C INTEGRAL AC DISCONNECT INTEGRAL AC DISCONNECT
l INVERTER 1.1 INVERTER 1.2
) 4—§1/0 AL —/0 AL
100/3 250/3 C 1-#6 CU. Gz'f.g C)_ 1-#6 CU. GND
/ ~ ~ o~ 2C
1T ~l~ |
LOCATCI;SI\T':(E);Tégg MAX AC CURRENT = 90.25A MAX AC CURRENT = 90.25A
~~ ~~
~1L1l ~ 4-§350 AL o MAX AC CURRENT = 240.7 AMPS
1—§4CU. GND T ©
~ —~ 3"C 4—§350 AL T
13:(:}400. GND 350 AL
1—$4CU. GND
3c [
AC o;mmnm PANEL
480Y/277V ,3PH, 4W
MLO 4—facu 100/3 |100/3
4OSEAAMAP3gLO 1—§8CU. GND ~ 4
1-1/2"C
MAX AC CURRENT = 60.2 AMPS 70/3
(!‘, T
AC COMBINER PANEL
PANEL PV-A
480Y/277V ,3PH, 4W
400 AMP MLO
NEMA 3R

EXISTING INVERTER AC OUTPUT

(40KW) FROM EXISTING AC
COMBINER PANEL
SEE SHEET PV-5

A4
_c

FIELD VERIFY
4—§4 CU.
1-#8CU. GND

EXISTING ONE-LINE DIAGRAM

- FOR REFERENCE

Signature with Seal

ALAMOSA COMMUNITY

PROJECT NAME

CENTER ESS
6900 GONZALES RD. SW
ALBUQUERQUE, NM 87121

SHEET NAME

EXISTING
ONE-LINE

SHEET SIZE

ANSI B
11" X 17"

SHEET NUMBER

PV-4.0
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REFERENCE DRAWINGS ENERGY STORAGE SYSTEM: 1 * DELTA P125 55 kW
(E) CUSTOMER GENERATION E&j-g EBEE%INI? acf)*l\cfl?g'\é"m DIAGRAM PCS =55 kW (AC) BOULDER, CO 80304
4. 720.523.3334
DISCONNECT PV-4.5 GROUNDING DIAGRAM BRIAN@VELOENGINEERING.COM
480Y/277V, 400 AMP 3-PHASE 4 - 500 KCMIL CU :
NEMA 3R, SERVICE RATED - PV-5.0 ~ CALCULATIONS REVISIONS
1-#2 CUGND
LOCKABLE 1-31/2"C DESCRIPTION DATE | REV
VISIBLE DISCONNECT NOTES CONSTRUCTION DRAWINGS 1-21-2021 0
30,370 ISC 250A/3P
% ¢ ESS INVERTER
UTILITY 1. DELTA 55 kW PCS, OUTPUT: 480 VAC, 66 A, UL 1741
GRID EXISTING SA CERTIFIED.
— BILLING METER
METER # 777783 2. ESS APPLICATION: PEAK SHAVING AND DEMAND
(E) PV/ESS COMBINER CHARGE MANAGEMENT, NO EMERGENCY BACKUP. Signatire with Seal
M PANELBOARD o )
(E) SWITCHBOARD, 28,770 1SC 480Y/277V, 3PH Digitally sign
1200A, 480Y/277V, 3¢ ; 400 AMP BUS, MLO, NEMA-3R by Br
AV Py - T B
CITA | | ru em
3¢ 33,400 ISC I’ I’ I’ I’ I’ §< | %(I <I §<<I §<<I | 99
(E) UTILITY XFMR S ST C y | bd
480Y/277V & : : DASHED LINE REPRESENTS 2021.02
| AREA OF NEW WORK
500kVA o EXISTING LOADS I : '08:25:36 -07
I I
4 SETS (E) REC METER | PROJECT NAME
4- 5001K03M1”/-2§g ; 2g PNM DWG #: MS-8-6.0 : :
T 480Y/277V 100(3WG)
(1520 AMPS) 400 AMP : :
3-PHASE =
ISOLATED NEUTRAL I N ) I i < N
5 S e . z 25
| S S I ) ()
| | =3z =
I
I | 22,390 1SC ESS DISCONNECT | Sw gy Z
| 480Y/277V, 100 AMP, 3-PHASE | L -~
(E) PV INVERTER COMBINER F—— a NEMA 3R, UL LISTED I O m 1 Ll
PANELBOARD | 3 LOAD BREAK, LOCKABLE | O wl < =2
NEMA-3R, 480Y/277V, 4 - 350 KCMIL AL | EGAUGE S VISIBLE DISCONNECT | < E N O
400 AMP, MLO 1-#4 CUGND | MONITOR - UTILITY ACCESSIBLE I dp) < Zz @
1-3"C | | @) EJ) o 4
7 T = : 100(3WG) | = O 8
( o2 2« 6,590 AIC | < o 3
o o 3 g g | F———— 2= — —— ————1 | ] o
8 g | | ISOLATION TRANSFORMER | = S m
| | AUX PWR T | 480V DELTA GRID | O Z:I
| | ENCLOSURE | 480V WYE PCS |
F————— _| | | 75 kVA |
TOPV | 24VDC— ¢ 100(4WG) | |
INVERTER #1 | | ]._+——PCS CABINET, 480 VAC OUTPUT WILL |
| | ETBiEMS | DISCONNECT INTERNALLY UPON LOSS | SHEET NAME
| SITE ) OF UTILITY 60 HZ SIGNAL | -

. . X INVEgTPEVR 4o | I CONTROLLER I | ONE-LINE
DlgltaIIy Slgned | | & 1 2-#1/0 AWG RHW-2 1KV | DIAGRAM
by M~tthau TO ROOF | | — | eve | e

s g . I ESS PACKAGE | — | -2 I
Baj| s et MOUNT SYSTEM | 55 KW / 110 KWH | — o~ | A'I'\ISI B"
d | UL 1741 SA CERTIFIED | | ESS BATTERY CABINET | 11" X 17
Date: 2021.02.04 I S J LITHIUM-ION BATTERY CHEMISTRY I SHEET NUMBER
I I
14:29:38 -07'00’ .\ - J PV-4 .1
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(E) PV INVERTER COMBINER

PANELBOARD
NEMA-3R, 480Y/277V,

400 AMP, MLO

100A, 3P 100A, 3P
] 618 §s O]
Sl sy . Dy
== =
E (o] (o] (o] (o] ﬁ

70A, 3P

] 618 ST O]
DI I S
= AN A~ =
ﬁ (o] (o] (o] (o] ﬁ
mEER T Ml
ol . s [
= ~~N =
E (o] (o] (o] (o] ﬁ
N
—
G

[G][N][t1][2] [u3]

2 - #1/0 AWG RHW-2 1KV

1-#6 CU GND
1-2"PVC

[ fez)fes] [N

100(4WG) \r\@
|

5B BN 6|

I
_T ESS BATTERY CABINET

—-——PCS CABINET, 480 VAC OUTPUT WILL
DISCONNECT INTERNALLY UPON LOSS

ESS PACKAGE |
55 KW /110 KWH | T
UL 1741 SA CERTIFIED | 5 S
MAX FAULT CURReNT | L] (o]
CONTRIBUTION: 451 A(AC) L — — L _ _
100BWG)—
ESS DISCONNECT
480Y/277V, 100 AMP, 3-PHASE

NEMA 3R, UL LISTED
LOAD BREAK, LOCKABLE
VISIBLE DISCONNECT
UTILITY ACCESSIBLE

100(3WG)

LITHIUM-ION BATTERY CHEMISTRY

OF UTILITY 60 HZ SIGNAL

ISOLATION TRANSFORMER
480V DELTA GRID

480V WYE PCS

75 kKVA

(E) REC METER
PNM DWG #: MS-8-6.0

480Y/277V
400 AMP
3-PHASE

ISOLATED NEUTRAL

by
Ba
Date: 2021.02.04
14:29:17 -07'00'

I\_}II—

Digitally signed

AMAasrela A,

\y

-

pi T
. iy i

ENERGY STORAGE SYSTEM: 1 * DELTA P125 55 kW
PCS = 55 kW (AC)

BOULDER, CO 80304
720.523.3334
BRIAN@VELOENGINEERING.COM

REFERENCE DRAWINGS

REVISIONS

PV-4.2 THREE-LINE DIAGRAM
PV-4.3 CONTROL & MONITORING DIAGRAM
PV-4.5 GROUNDING DIAGRAM
PV-5.0 CALCULATIONS
NOTES

ESS INVERTER

1. DELTA 55 kW PCS, OUTPUT: 480 VAC, 66 A, UL 1741

SA CERTIFIED.

signed by Bri

2. ESS APPLICATION: PEAK SHAVING AND DEMA

Digi

CHARGE MANAGEMENT, NO EMERGENCY BA%HQQG

O
2021.0

DESCRIPTION DATE REV

CONSTRUCTION DRAWINGS 1-21-2021 0

Signature with Seal

PROJECT NAME

CENTER ESS
6900 GONZALES RD. SW

ALAMOSA COMMUNITY
ALBUQUERQUE, NM 87121

SHEET NAME

3-LINE
DIAGRAM

SHEET SIZE

ANSI B
11" X 17"

SHEET NUMBER

PV-4.2

] DASHED LINE REPRESENTS .
| AREA OF NEW WORK 08:26:09 -0
(E) PV / ESS COMBINER :
PANELBOARD
NEMA-3R, 480Y/277V, | TO UTILITY
600 AMP BUS, MLO | GRID
100A, 3P 15A, 3P |
0] & 5Ty & 20(4W) |
s B e
] &3 §3 [ ONITORING : UTILITY XFMR
o | 1500 kVA
EEIR Q o] 202W6) | 480Y/277V, 3¢
B §s o] AUX PWR I
E O/J\o o/\o E ENCLOSURE | L1 L2 L3 N
__________________ | '
B 4%&3 P BILLING METER CT i
oS T, R METER # 777783 P
o N i
o [o] o] [o] ﬁ
L
_r 4 - 500 KCMIL CU
G 1-#2 CU GND
1-3-1/2" EMT
[c][N][cr] [e2][u3]
/\ o oo A
T oo B
1 o/l/o Cl
250A/3P
Gi
l l l J
(E) CUSTOMER
4 - 500 KCMIL CU GENERATION DISCONNECT g
1-#2 CU GND 480Y/277V, 400AMP, FUSED, =
1-3-1/2" EMT 3-PHASE, NEMA 3R N
LOAD BREAK Gl
LOCKABLE (E) SWITCHBOARD,
VISIBLE DISCONNECT 1200A, 480Y/277V,
UTILITY ACCESSIBLE 65,000 AIC
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LEGEND SEQUENCE OF OPERATION
7777777777777777 ETHERNET, CAT 5e NORMAL POWER
. RS 485, BELDEN 3106A OR EQUAL 1. DURING THE NIGHT THE PV INVERTERS ARE TURNED OFF BOULDER, GO 80304
AND THE ESS WILL BE CHARGING FROM THE GRID. 720523.3334
BRIAN@VELOENGINEERING.COM
(E) CUSTOMER EGAUGE CT WIRING 2. DURING THE DAY THE PV INVERTERS TURN ON AND START
REVISIONS
CENERATION PRODUCING ENERGY BACK TO THE GRID. . R
DISCONNECT 3. IF THERE IS EXCESS PV ENERGY GOING BACK TO THE GRID, | corc——
THE ETB {EMS CONTROL SYSTEM WILL USE THAT ENERGY TO
250A/3P CHARGE THE BATTERIES IF NEEDED.
UTILITY bl 4. DURING TIMES OF PEAK DEMAND THE ESS WILL START TO
GRID EXISTING PRODUCE POWER TO REDUCE THIS DEMAND. THIS IS
— BILLING METER - CONTROLLED BY THE ETB iEMS BASED ON TIME OF DAY AND
METER # 777783 c«E) CURRENT PV PRODUCTION. I
M § 5. IN THE EVENT OF A CONTROL SYSTEM FAILURE, THE SYSTEM |
3 (E) SWITCHBOARD, (E) PV / ESS COMBINER WILL DISCONNECT FROM THE GRID WITHII@V&% ONDS, ad 2N
N 1200A, 480Y/277V PANELBOARD IT WILL NOT RECONNECT UNTIL THE CONT &XA - R
= BEEN REESTABLISHED. bv Bria L oRUGGy,
D y brian
5 aa LOSS OF UTILITY POWER
3¢ L L ! ! ] sl ol ol sl Bruggeman
< 20 C o o« 1. BOTH THE PV AND ESS INVERTERS ARE UL 1741 Asﬁ
() UTILITY XFMR < - Joon - - 2 CERTIFIED AND WILL SENSE A LOSS OF lgba}ER 021.02.04 °
g : D (3) 1poA: DISCONNECT FROM THE GRID.
480Y/277V . 333mv (| D 3331hv '08:27:29 -07'00
DELTA - WYE, 3¢ 0 EXISTING LOADS 2. THE PV AND ESS WILL RECONNECT ONCE THE GRID IS
STABLE FOR 5 MINUTES.
PROJECT NAME
REFERENCE DRAWINGS
PV-41  ONE-LINE DIAGRAM
PV-42  THREE-LINE DIAGRAM
—
(E) REC METER i % g
P 0
2w A =
= N X =
|
/ESS DISCONNECT =W pn <
Qo W
gé oW 2 3
E) PV INVERTER COMBINER - <
(E) ETHERNET EGAUGE S < > N T
PANELBOARD 777777 MONITOR — CD Z
SWITCH o W g w
T
S S S e | =°0 3
G G | | | Diaitallv sianed < S S
o o g g g | | e ——— ————" '
| | 1 | ISOLATION TRANSFORMEFby i N, = 3 E
| | ] | ALUX PWR T | 480V DELTA GRID ; © =
| | |1 | EncLosure | ;‘g?(\\//XVYE PCS Bailey PE
| [ ,
TO PV | | | : : Date: 2021.02.04
INVERTER #1 TO INTERNET | : . +——PCS CABINET 0. .
CONNECTION | Llr | ETBIEMS a v | 14:28:59 -07°00 SHEET NAME
TOPV A [ CONTS;{T(')ELLER = I CONTROL
INVERTER #2 : : DIAGRAM
| o | SHEET SIZE
TO ROOF ESS PACKAGE | — | ANSI B
MOUNT SYSTEM 55 KW /110 KWH,, — ~—Ll " "
UL 1741 SA CERTIFIED | | ESS BATTERY CABINET 11" X 17
REFERTO PV-4.5 FORGROUNDNG = _ SHEET NUMBER
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TO PV /ESS COMBINER

PANELBOARD
Q)
% 480 VAC
S
N
CONTROL TRANSFORMER
0 [ 3KVA, 480:240/120
NEMA 3R

OUTLET

UPS

BOULDER, CO 80304
720.523.3334
BRIAN@VELOENGINEERING.COM

SOLAR MONITOR
4 wHxrw

27,00

TRANSFORMER — |

LA

P

/ 22.00
TERMINAL BLOCKS AND —

ENCL.WIDTH
CIRCUIT BREAKERS
3"H x 15"W

Digitally signed by B

2 | AUXPWR/CONTROL ENCLOSURE LAY@Usb: ez

0
240 VAC P\/-4 4 SCALE: NTS
120|120
VAC|VAC
% :
o
s, Je—(
L1 L2
15A, 2P 15A, 2P
g b T 20(2WG) SURGE
SPARE I SPD | PROTECTION
e °° DEVICE
15A, 1P 15A, 2P ETB iEMS
202WG
SPARE 6 & ¢T3 WS 10 BATTERY CABINET o - SITE
A AUX 1 ~  15(2w) [100W, 24VDC — CONTROLLER
°° POWER ] 8 PORT
- o ap SUPPLY ] THERNET|
15(2WG) Il IS 202WG) 500 WATT UPS |[i] 20WG) a1 SWITCH
L 20(2W
120 VAC  Hi1] —3&3 (2W) TO BATTERY CABINET
AUX 2
15A, 1P
F
SPARE
20(4W
(4W) &
TO PV / ESS COMBINER 2]  EGAUGE
PANELBOARD 3] MONITORING
[N]

1 | AUXPWR /CONTROL ENCLOSURE WIRING

PV-4.4

SCALE: NTS

Digitally signed

) 2 s
Baiey rc

Date: 2021.02.04
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TOESS _ |
DISCONNECT

TOPV/ESS _|
PANELBOARD

ISOLATION TRANSFORMER

480 A-480Y
75kVA

H1 A

B
H2

N
H3 c

/.

G #6 CU G G

/ #6 CU

/ #12 CU

G
G
H1 X1
N
H2 / X2
#8 CU

AUX POWER / CONTROLS
TRANSFORMER
480 VAC - 240 VAC

1-PHASE
3 kVA

1

PV-4.5

#10 CU
/ c

ESS EQUIPMENT GROUNDING

BOULDER, CO 80304
PCS ESS 720.523.3334
INVERTER BATTERY BRIAN@VELOENGINEERING.COM
CAB #1 REVISIONS
(MASTER) DESCRIPTION DATE REV
CONSTRUCTION DRAWINGS 1-21-2021 0
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PROJECT NAME
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TO AUX POWER / O '-I'_J < 8
CONTROLS <C = N T
DinE W
Qo0 8 5
= O 5
< o 5
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<
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BOULDER, CO 80304
720.523.3334
BRIAN@VELOENGINEERING.COM

WIRING SCHEDULE - COPPER WIRING SCHEDULE - ALUMINUM AMBIENT TEMPERATURE SPECS
(2WG) (3WG) @) @WG) (3WG) @WG) WEATHER STATION - ALBUQUERQUE INTL ARPT
AMPS 1@, 2 WIRE, GROUND 12,3 WWESZ%%TJ%SR 30,3 3@, 4 WIRE 3@, 4 WIRE, GROUND AMPS 12,3 Wb?ﬁifﬁ%%ﬁ?«ﬁ“ 30,3 3@, 4 WIRE, GROUND RECORD LOW TEMP -15°

20 (2#12 & 1#12 G) 3/4"C (3#12 & 1#12 G) 3/4"C (4#12 & 1#12 G) 3/4"C 20 AMBIENT TEMP (HIGH TEMP 2%) 35°

30 (2#10 & 1#10 G) 3/4"C (3#10 & 1#10 G) 3/4"C (4#10 & 1#10 G) 3/4"C 30

40 (2#8 & 1#10 G) 3/4"C (3#8 & 1#10 G) 3/4"C (4#8 & 1#10 G) 1"C 40 CONDUIT HEIGHT 0.5"

50 (2#6 & 1#10 G) 3/4"C (346 & 1410 G) 1"C (4#6 & 1#10 G) 1"C 50 S

60 (246 & 1#10 G) 3/4"C (346 & 1#10 G) 1"C (446 & 1#10 G) 1"C 60 (3#4 & 1#8 G) 1 1/4"C (4#4 & 148 G) 1 1/4"C CARPORT TOP TEMP 57

70 (2#4 & 1#8 G) 1"C (3#4 & 1#8 G) 1 1/4"C (4#4 & 1#8 G) 1 1/4"C 70 (3#2 & 1#6 G) 1 1/4"C (4#2 & 1#6 G) 1 1/2"C CONDUCTOR TEMPERATURE RATE 75°

80 (2#2 & 1#8 G) 1'C (3#2 & 1#8 G) 1 1/4"C (4#2 8 1#8 G) 1 1/2'C 80 (3#2 & 1#6 G) 1 1/4"C (4#2 8 1#6 G) 1 1/2'C

90 (2#2 & 1#8 G) 1"C (3#2 & 1#8 G) 1 1/4"C (4#2 & 148 G) 1 1/2'C 20 (342 & 1#6 G) 1 1/4"C (4#2 & 146 G) 1 1/2'C MODULE TEMPERATURE COEFFICIENT OF Voc 0.27%/°C

100 (2#1 & 1#8 G) 1 1/4"C (3#1 & 1#8 G) 1 1/2"C (4#1) 1 1/2"C (4#1 & 1#8 G) 1 1/2"C 100 (3#1 & 1#6 G) 1 1/2"C (4#1 & 146 G) 1 1/2'C LONGI SOLAR LR6-72BP-365M (365W) MODULES el

110 (2#1 & 1#6 G) 1 1/4"C (3#1 & 1#6 G) 1 1/2'C (4#1) 1 1/2'C (4#1 8 1#6 G) 1 1/2'C 110 (3#1/0 & 1#4 G) 1 1/2'C (4#1/0 & 1#4 G) 2'C

125 (2#1 & 1#6 G) 1 1/4"C (3#1 & 1#6 G) 1 1/2'C (@#1)11/2"C (4#1 & 1#6 G) 1 1/2"C 125 (3#2/0 & 1#4 G) 2'C (4#2/0 & 1#4 G) 2'C

150 (2#1/0 & 1#6 G) 1 1/4"C (3#1/0 & 1#6 G) 1 1/2'C (4#1/0) 2'C (4#1/0 & 1#6 G) 2'C 150 (3#3/0 & 1#4 G) 2'C (4#3/0 & 1#4 G) 2 1/2'C

175 (2#2/0 & 1#6 G) 1 1/2'C (3#2/0 & 1#6 G) 2'C (4#2/0) 2'C (4#2/0 & 1#6 G) 2'C 175 (3#4/0 & 1#4 G) 2'C (4#4/0 & 1#4 G) 2 1/2'C ESS SPECIFICATIONS

200 (2#3/0 & 1#6 G) 1 1/2'C (3#3/0 & 1#6 G) 2'C (4#3/0) 2'C (4#3/0 & 1#6 G) 2'C 200 (3-250 KCMIL & 1#4 G) 2 1/2'C (4-250 KCMIL & 1#4 G) 3"C MANUFACTURER / MODEL # DELTA PCS125

225 (24410 & 1#4 G) 2'C (34410 & 1#4 G) 2'C (4#4/0) 2 1/2'C (4#4/0 & 1#4 G) 2 1/2'C 225 | (3-300 KCMIL & 1#2 G) 2 1/2"C (4-300 KCMIL & 142 G) 3"C

250 (2-250 KCMIL & 1#4 G) 2'C (3-250 KCMIL & 1#4 G) 2 1/2"C (4-250 KCMIL) 2 1/2"C (4-250 KCMIL & 1#4 G) 3"C 250 (3-350 KCMIL & 1#2 G) 3'C (4-350 KCMIL & 142 G) 3'C NOMINAL AC POWER 55 KW Dl |ta I | Si n

300 (2-350 KCMIL & 1#4 G) 2'C (3-350 KCMIL & 1#4 G) 3"C (4-350 KCMIL) 3"C (4-350 KCMIL & 1#4 G) 3"C 300 (3-500 KCMIL & 1#2 G) 3"C (4-500 KCMIL & 142 G) 3 1/2"C NOMINAL OUTPUT VOLTAGE 480 VAC g y g ]

380 | (2-500 KCMIL & 1#3 G) 2 1/2"C (3-500 KCMIL & 143 G) 3'C (4-500 KCMIL) 3 1/2"C (4-500 KCMIL & 143 G) 3 1/2'C 380 (3-750 KCMIL & 1#1 G) 3 1/2" (4-750 KCMIL & 1#1 G) 4" NOMINAL OUTPUT CURRENT 66 AAC by B rl

400 2[(2#3/0 & 1#3 G) 1 1/2"C] 2[(343/0 & 1#3 G) 2'C] 2[(4#3/0) 2°C] 2[(4#3/0 & 1#3 G) 2 1/2"C] 400 | 2[(3-250 KCMIL & 1#1 G) 2 1/2"C] 2[(4-250 KCMIL & 1#1 G) 3C] MAX INPUT VOLTAGE 1000 VDC B ru g g em

450 2[(2#4/0 & 1#2 G) 2'C] 2[(3#4/0 & 1#2 G) 2'C] 2[(4#4/0) 2 1/2'C] 2[(4#4/0 & 1#2 G) 2 1/2"C] 450  [2[(3-300 KCMIL & 1#1/0 G) 2 1/2'C]|  2[(4-300 KCMIL & 1#1/0 G) 3"C] MAX CHARGE CURRENT 74 AAC D ate: 202 1 02

500 | 2[(2-250 KCMIL & 1#2 G) 2'C] | 2[(3-250 KCMIL & 1#2 G) 2 1/2"C] 2[(4-250 KCMIL) 2 1/2"C] 2[(4-250 KCMIL & 1#2 G) 3"C] 500 | 2[(3-350 KCMIL & 1#1/0 G) 3"C] 2[(4-350 KCMIL & 1#1/0 G) 3"C] NQ-99-40 0_7

600 | 2[(2-350 KCMIL & 1#1 G) 2 1/2'C] |  2[(3-350 KCMIL & 1#1 G) 3'C] 2[(4-350 KCMIL) 3"C] 2[(4-350 KCMIL & 1#1 G) 3'C] 600 | 2[(3-500 KCMIL & 1#2/0 G)3'C] | 2[(4-500 KCMIL & 1#2/0 G) 3 1/2"C] INVERTER OUTPUT CONDUCTORS - INVERTER #1 TO COMVB‘IJh]EI; P ;‘\KJZL

CONDUCTOR SIZES ARE BASED ON 60° TERMINATIONS LESS THAN 100A AND 75° TERMINATIONS GREATER THAN 100A —=
CONDUIT SIZES ARE BASED ON NEC TABLE 4 (RNC) AND TABLE 5 (THHN INSULATION). REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC
690.8(B), 1.25 X MAX INVERTER OUTPUT CURRENT 825A
CIRCUIT CONDUCTOR SIZE #1 AWG CU
FULLY RATED SHORT CIRCUIT CALCULATIONS SUMMARY CIRCUIT CONDUCTOR AMPACITY (60° C) 100 A
# OF # OF Isc
WIRE | CONDUCTOR VOLTAGE Isc AMBIENT TEMPERATURE ADJUSTMENT FOR EXPOSED o
EQUIP. LENGTH | VOLT CONDUIT ABLES |C VALUE *| PARALLEL |AVAILABLE | f* |M* . 34
SIZE MATERIAL CLASS (V) (SorT) RUNS UPSTREAM (FAULT) CONDUIT, PER NEC 310.15(B)(2)

MAIN SWITCHBOARD | 30 | 480 | 500 C N 600 S 23,451 4 33400 | 0 | 1 | 32,160 TEMP. CORRECTION PER TABLE 310.15(B)(2)(a) 0.96
CUST. GEN. DISC. 10 480 | 500 C S 600 S 19,703 1 32,160 0|1 30,370 NO. OF CURRENT CARRYING CONDUCTORS 3
COMBINER PANEL 10 480 500 C S 600 S 19,703 1 30,370 0| 1 28,770 CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) 1.0

ESS DISC. 20 480 3X C S 600 S 7,292 1 28,770 0 1 22,390 o
AUX PWR ENCLOSURE 20 480 2 C S 600 S 617 1 28,770 3 0 6,590 CIRCUIT CONDUCTOR AMPACITY (90 C) 145 A
* AUTOMATICALLY CALCULATED TEMP. CORRECTION PER TABLE 310.15(B)(2)(a) X
UTILITY TRANSFORMER SIZE: 500 KVA CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X 140 A
MAX AVAILABLE (SYMMETRICAL) FAULT AT THE SECONDARY: 33,400 AMPS CIRCUIT CONDUCTOR AMPACITY W
&’\\)‘ < 4/(
ESTIMATED CIRCUIT LENGTH . - 50 FEET
SERIES RATI NG NOTES VOLTAGE DROP 0.86 'V, 0.18%

PART OF SERIES RATING.

. SERIES COMBINATION OF OVERCURRENT DEVICES PER NEC 240.86.

TOTAL CONNECTED FULL LOAD MOTOR CURRENT OF MORE THAN 1% OF IT'S AIC RATING.

MOTOR CIRCUIT PROTECTORS SHALL NOT BE USED AS PART OF A SERIES COMBINATION INTERRUPTING RATING.

“CAUTION - SERIES RATED SYSTEM 16,900 A AVAILABLE. IDENTIFIED REPLACEMENT COMPONENT REQUIRED.”

LABELED PER NEC 110.22

517.17, 700.27 AND 620.62.

. IDENTIFY THE FUSE CLASS AND THE CIRCUIT BREAKER MANUFACTURER, MODEL DESIGNATION, AND ELECTRICAL RATING USED AS

. SERIES COMBINATION INTERRUPTING RATING SHALL NOT BE USED WHEN THE SECOND DEVICE IN THE SERIES IS SUBJECTED TO A

. IF SERIES COMBINATION RATINGS ARE USED, PROVIDE A CAUTIONARY LABEL TO THE SERIES RATED DEVICE COVER STATING

. THE SERIES RATED COMBINATION DEVICES SHALL BE A TESTED COMBINATION FROM THE MANUFACTURE. THE EQUIPMENT SHALL BE

. SERIES COMBINATION INTERRUPTING RATING SHALL NOT BE USED FOR THE CIRCUITS OF EMERGENCY SYSTEM, HEALTH CARE
FACILITIES AND ELEVATOR SYSTEM BECAUSE THESE CIRCUITS ARE REQUIRED TO BE SELECTIVE COORDINATED IN COMPLIANCE WITH

D R
PV / ESS PANELBOARD SIZE N it i

S
SsionaL oS

o

o
NEC 705.12(B)(2)(3)(c) DAL o071 O
MAX OUTM128|16,07'00BREAKER
CURRENT | 1290 Size
AUX PWR ENCLOSURE 15 A
ESSOUTPUTCURRENT | 66A  |825A | 100A
EGAUGE MONITOR 15 A
PV SYSTEM 250 A
SUBTOTAL 380 A
MIN PANELBOARD BUS SIZE 400 A
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ELECTRIC SHOCK HAZARD

TERMINALS ON BOTH LINE AND
LOAD SIDES MAY BE ENERGIZED
IN THE OPEN POSITION

LABEL LOCATION:
ESS DISCONNECT
PER CODE: NEC 706.15(C)

DUAL POWER SUPPLY

SOURCES: UTILITY GRID AND PV

L SOLAR ELECTRIC SYSTEM y

LABEL LOCATION:
POINT OF INTERCONNECTION
PER CODE: NEC 705.12(B)(3)

PANELBOARD FED BY MULTIPLE SOURCES
TOTAL RATING OF ALL OVERCURRENT
DEVICES, EXCLUDING MAIN SUPPLY
OVERCURRENT DEVICE, SHALL NOT
EXCEED AMPACITY OF BUSBAR

LABEL LOCATION:
PV COMBINER PANELBOARD
PER CODE: NEC 705.12(B)(2)(3)(C)

ESS DISCONNECT

LABEL LOCATION:
ESS DISCONNECT, ESS BREAKER
(PER CODE: NEC690.13(B))

WARNING
ENERGY STORAGE POWER SOURCE
SYSTEM DESIGNED FOR PEAK SHAVING

AND DEMAND CHARGE MANAGEMENT.
NO ENERGENCY BACKUP

LABEL LOCATION:

POINT OF INTERCONNECTION
ESS INVERTER

ESS DISCONNECT

ENERGY STORAGE SYSTEM
DISCONNECT

NOMINAL AC VOLTAGE \

MAXIMUM DC VOLTAGE 1000 B4

AVAILABLE FAULT CURRENT A

LABEL LOCATION:
ESS DISCONNECT
PER CODE: NEC 706.15(C)

NOTES

1. THE LABEL SHALL BE SUITABLE FOR THE ENVIRONMENT WHERE IT IS
INSTALLED.

2. FIELD APPLIED LABELS, WARNINGS, AND MARKINGS SHALL COMPLY
WITH ANSI Z535.4 [NEC 110.21(B) FIELD MARKING].

3. ADHESIVE FASTENED SIGNS MAY BE ACCEPTABLE IF PROPERLY
ADHERED. VINYL SIGNS SHALL BE WEATHER RESISTANT [IFC 605.11.1.3]

CAUTION:
POWER TO THIS BUILDING IS ALSO SUPPLIED
FROM THE FOLLOWING SOURCES WITH
DISCONNECTS LOCATED AS SHOWN

PV & ESS DISCONNECT
EXISTING SERVICE DISCONNECT

MAIN SERVICE DISCONNECT ALSO
DISCONNECTS PV & ESS

LABEL LOCATION:
POINT OF INTERCONNECTION, PV DISCONNECT
PER CODE: NEC 690.56(B) & 705.10

BOULDER, CO 80304
720.523.3334
BRIAN@VELOENGINEERING.COM
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