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TOTAL DC SYSTEM SIZE:
TOTAL AC SYSTEM SIZE:

6,430.320 kWDC
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MODULE MANUFACTURER: HELIENE
(QTY) MODULE TYPE 1:

MODULE TILT: SINGLE AXIS TRACKER
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INVERTER MANUFACTURER:
(QTY) INVERTER TYPE 1:
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SUBSYSTEM SUMMARIES:

SYSTEM A

DC SYSTEM SIZE: 3,341.520 kWDC
AC SYSTEM SIZE: 2500.000 kWAC

SYSTEM B

DC SYSTEM SIZE:  3,088.800 kWDC
AC SYSTEM SIZE:  2499.000 kWAC

NOTES SPECIFIC TO CONNECTICUT

ADOPTED NEC VERSION: 2020
ADOPTED IBC VERSION: 2021
ADOPTED IFC VERSION: 2021

SCOPE OF WORK SUMMARY

GROUND MOUNT PV ARRAY:

e INSTALL SOLAR MODULES AND RACKING SYSTEM ON GROUND LEVEL.
e INSTALL INVERTERS AND ELECTRICAL DISTRIBUTION EQUIPMENT.
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INVERTER A2 INVERTER A4 INVERTER A6 INVERTER A8 INVERTER A10 INVERTER A12 INVERTER A14 INVERTER A16 INVERTER A18 11 STRINGS I 12#12 CU—THWN2 3 _
s 3/4" EMT WITH: 1#12 EGC CU—THWN2 W |2
| CATS5E ». 195
CA—A3 CA—A5 CA—A7 CA—A9 CA—A11 CA—A13 CA—A15 CA—A17 CA—A19 MONITORING CONTROL ) & > |8
PANEL A WITH REVENUE / o o
GRADE METER
_ _ _ _ _ _ B B B CA—A20
TYPICAL INVERTER 125KW CA—A2 CA—A4 CA—AB CA—AB CA—A10 CA—A12 CA-A14 CA—A16 CA—A18 11 STRINGS <:> # : : 2" PVC/EMT WITH:
UNLESS NOTED OTHERWISE  _ _ - - — — - _— - — I L I 6—STRAND FIBER 6o T
P 2” EMT/PVC WITH: MV DAS AT I 3/4" EMT WITH: o< g
| 3#3/0 AL—XHWN2 | rLRECLOSER POLErL | BELDEN 3106DB SYSTEM A SUMMARY -~
| 1#6 ECC CU-THINZ | TO MONITORING I =
INVERTER "Nen .
) FACTORY INSTALLED ) CONTROL PANEL B DAISY CHAIN|| DC SYSTEM SIZE 3,341.520 KW o2, Q°
| SWITCH TO LFMC FOR FINAL 24 \ JWLlJTIII'PI-%\IRO F,\?chﬁgﬁggg | 3" EMT/PVC WITH: —p n 3/4° EMT WITH 2355
AT CONNECTION TO INVERTER 344/0 CU—THWN2 g : DNITER
| |
1#4 EGC CU—THWN2 2#12 & 1#12 EGC Lo
| SOLECTRIA XGI 1500 125/125, | WEATHER CU-THWN2 (24VDC) (QTY) MODULE (6,188) HELIENE HSPE 144HC SIS ,E
| / NAMEPLATE: 125KW,/125KVA | COMMON CU STATION M10 SL 540W ””Ed%i
— 600V/38 OUTPUT, ™\ >=>355
A 1500VDC INPUT, GROUND BUS (TYP) | (QTY) INVERTER (20) XGI 1500-125/125-UL I
| FUNCTIONAL GROUND, . L P OuYE
| R | T e e TILT / AZIMUTH SAT / O u8ae
MPPT 1 GROUNDING TRANSFORMER A = O<=30
182KVA, DRY—TYPE, 2 WINDING
: INSTALL WIRES WITH : HAMMOND NEMA 3R ENHANCED I_)‘/ UTILITY EVERSOURCE CT
S—CURVE OR LOOP I UJI L
TO ALLOW SLACK PRI: 600/346V, 38, 4W 0
FOR TENSION RELIEF SEC: 600V, 38, 3W Y YY) _
: : X, = 664.5 mOHM PER PHASE A SHEET_NOTES: _ ©
D o e e 1. CONTRACTOR SHALL FIELD—VERIFY INTERCONNECTION = O
0;/‘R A == MEANS,/METHODS PRIOR TO INSTALLATION. < =
0 0 = .
! ! 940A @3 SEC WITHSTAND RATING 5. ALL GROUND BARS AND LUGS SHALL BE DUAL RATED = Oﬁ
EQUIPMENT PAD A EQUIPMENT PAD A AL/CU. SO
Fll-ll-ll-ll-lI-II-II-II-II-II-IIA 3. UNLESS OTHERWISE NOTED EQUIPMENT IS PERMITTED TO > 7
| ARRAY AREA ARRAY AREA | BE 80% OR 100% RATED. EQUIPMENT SHOWN AS "100% n=9Y
| Pp——— 3" LFMC/PVC WITH: | TYPICAL STRING WIRING RATED” SHALL INCLUDE AN ASSEMBLY, INCLUDING - S
24500 AL—XHWN2 o o o o o o - S Mt N . . . . . OVERCURRENT PROTECTION DEVICES, WHICH IS LISTED Z Lo
142 EGC CU—THWN2 | FOR CONTINUOUS OPERATION AT 100% OF ITS RATED a5 8
CURRENT. -~
: 1 L INSTALL STRING # LABELS (TYPICAL) ON BOTH ENDS ! 4. PVC SCH80 REQUIRED WHERE PVC IS SPECIFIED. PVC =29
q DC COMBINER BOX ! OF POSITIVE AND NEGATIVE HOMERUNS USING HEAT ' SCH40 IS PERMITTED FOR UNDERGROUND STRAIGHT n_j%
SAFETOUCH FUSE / (CB—A1) SHRINK LABELS SUITABLE FOR THE ENVIRONMENT RUNS ONLY. z "
, HOLDER W/ 25A FUSES 1 ATTACHED 70 INVERTER L #10 CU PV WIRE 2000V, 90°C, +RED, —BLACK, FIELD INSTALLED CONNECTOR, 1500V RATED, | N T i MRS o O
! INSTALL WITH A 3" 400A RATING ! ! WITH #10 EGC CU GREEN THHN. MATCH MFG & MODEL ON MODULE. | E , S - x =
o STRING. NPUTS RECONFIRM UPON MODULE DELIVERY, AS NOMINAL TRIP” REFERS TO BREAKER TRIP RATING o=~
DIAMETER LOOP TO RUN #6 EGC WHERE NOT PROTECTED FROM INDICATED ON ONELINE. SETTINGS BELOW ARE NOT FOR &
FUSED ON POS. PHYSICAL DAMAGE. SEE EOO1 FOR CONDUCTOR MFG/MODEL MAY VARY FROM DATASHEET ' x
| FACILITATE CLAMP Wit BC. SPD | NSTALLATION. NOTES (TYPICAL) COORDINATION PURPOSES. > L
| METER ACCESS DURING M do A & | 90°C TERMINALS o ' : L = 100% OF NOMINAL TRIP (EXACT) - =z
— 2
COMISSIONING 1R B 7| Tk | 100% RATED 2 v MINIMUM TIME DELAY S <
| =l = | L S = 125% OF NOMINAL TRIP (OR NEXT HIGHER)
| <} < | : | MINIMUM TIME DELAY o
! T T T L : . — = — — — — — — — — | | = MINIMUM VALUE GREATER THAN NOMINAL TRIP 5 N
G = 20% OF NOMINAL TRIP (OR NEXT HIGHER) L
0.5 SEC TIME DELAY 2
! ! | PV MODULES | -
| INVERTER INSTALLATION NOTES: ! ! 26 IN SERIES PER STRING ! DRAWING TITLE DRAWING #
1. TORQUE AC & DC TERMINALS PER INSTALL MANUAL, APPLY TORQUE MARKS. NE HN—EJDIAGRAM MV & SYSTEM A ONE LINE DIAGRAM
SCALE: NONE MV & SYSTEM A £300
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RULER IN INCHES:

X _ | —| =
(:5 | kx| |lx|x
AL
SEL 651R RELAY INVERTER UL1741—-SB Compliant =% x5 %
SETTINGS ARE PRELIMINARY PENDING UTILITY APPROVAL AND NOT INTENDED FOR CONSTRUCTION ANSI ELEMENT # Pickup Real Level Delay (sec) | Curve Description
Solar System Base AC Size = 4999KVA 209.14A BASE PRIMARY USED FOR 50/51 ELEMENTS *Total Clear Time = 3 Cycle Breaker Plus Delay (Time Dial or DEF Time) 27-1 304.84 528V 88.07% 3.00 Slow UV %
z
1.05A BASE SECONDARY 50/51P,G,N,Q 7967.43V BASE PRIMARY USED FOR 27/59 ELEMENTS 27-2 173.21 300V 50.0% 1.10 Fast UV 515 ||~ §
o %) >0
P,G,N,Q CT RATIO FACTOR = 200 1.59V BASE SECONDARY USED FOR 27/59 ELEMENTS 59-1 381.05 660V 110.0% 2.00 Slow OV ©|Aa o|g|8
P CT Minimum Rating = 200:1 1B0.5 59-2 415.69 720V 120.0% 0.16 Fast OV Q ?5' Hlt §
— — 0n|lun
C50 RF =15 @ 30C LEA RATIO FACTOR = 5000 81U—1 58.50 58.5Hz 97.5% 300.00 Slow UF z|&(8]5]2
ANSI Readl Def. Time Total Clear Total Clear I el =
ELEMENT # Unit Pickup (Secondary) (Primary) Level Delay (s) Time Dial Time (s)* Time (cyc)* Curve Description 81u-2 26.50 26.5Hz 94.2% 0.16 Fast UF al|38e|e §
810—1 61.20 61.2Hz 102.0% 300.00 Slow OF e L
271 L—N Volt 1.40 7011.34 0.8800 2.95 - 3.00 180.00 —  |Slow UV Z
810—-2 62.00 62Hz 103.3% 0.16 Fast OF
27-2 L—N Volt 0.80 3983.72 0.5000 1.05 - 1.10 66.00 —  |Fast UV ey o o o
PF Set Point 1.00 Power Factor Control g9 191s
59—1 L—N Volt 1.75 8764.18 1.1000 1.95 - 2.00 120.00 —  |Slow OV : w| Q|||
Var Control OFF Reactive Power AN
59-2 L—N Volt 1.91 9560.92 1.2000 0.11 - 0.16 9.60 —  |Fast OV ar Contro Control NN
79-UV L—N Volt 1.51 7569.06 0.9500 299.95 — 300.00 18000.00 — |Min Permissive Close Voltage Ramp Rate 10%/1 sec dkw / dt S
79—0V L—N Volt 1.67 8365.81 1.0500 299.95 - 300.00 18000.00 —  |Max Permissive Close Voltage Freq Control OFF Speed Control o -
=z
3V0 L—N Lz~
59N Volt 0.27 1354.46 0.1700 1.95 - 2.00 120.00 - Zero Sequence Overvolt TO SOLAR TRANSFORMER A - éE §
o
81U—1 Hz 58.50 58.50 0.9750 299.95 - 300.00 18000.00 —  |Slow UF Y @ %525
Tw=0°
81U—2 Hz 56.50 56.50 0.9417 0.11 — 0.16 9.60 —  |Fast UF 3 INVERTER SETTINGS TABLE %; |j§<f§
810—1 Hz 61.20 61.20 1.0200 299.95 - 300.00 18000.00 —  |Slow OF SCALE: NONE —duo
” w0
810—2 Hz 62.00 62.00 1.0333 0.11 - 0.16 9.60 —  |Fast OF 4" PVC CONDUIT WITH: ——— DC’ LIz
N Pormiscive Close Freauenc (3)#2 AL MV—90 15KV 133% EPR. 1/3 CONCENTRIC zZx2zS
79—0OF Hz 60.50 60.50 1.0083 299.95 - 300.00 18000.00 - Max Permissive Close Frequency %‘.}_ ©
51P A 1.31 261.43 1.2500 - 2 3.9 @2X 234.02 @2X U4 |Time Phase OC SOLAR %’0 .
50P A 12.55 2509.72 12.0000 0.05 - 0.05 3.00 —  |Instantaneuos P OC | Jd, TRANSFORMER B AN
2500KVA :
51N A 0.00 41.83 0.2000 - 2 3.9 @2X 234.02 @2X U4 |Timed Neutral OC Y Y PAD—MOUNT,
50N A 0.00 209.14 1.0000 0.05 - 0.05 3.00 —  |Instantaneous N OC l FR—3 COOLED KNAN
LOAD—BREAK PRI: 13.8Y/7.97KV
74 - - - - 0.05 - 0.05 3.00 - Relay Alarm SWITCH SEC: 600Y,/346V
7=5.75%, X/R=5.7
Q SCALE: NONE (1:5 %ﬁ/\\/S cLr NOTES: g ‘
8.4MCOV 1. STATIC SHIELD TO BE Wiy, ®
EXP EXTERNALLY GROUNDED IN LV
CABINET L
SOLAR AC on
Gl [N 2. Ho AND Xo TO BE ISOLATED NS
SWITCHBOARD B STATIC WAL \ﬁ__ AND BONDED EXTERNAL TO THE nos3
600Y/347V, 38, 4W e e ST24VDG SHIELD M "= ;A K& TANK W= g
s \G_ 3. GROUND BAR SIZED TO XzoZ
S000A, BSKAIC I\ (3) CTS A = = ACCOMMODATE ALL ne_o
- =z
NEMA SR o Q TRANSFORMER GROUNDING E%gﬁ
W/ 8HR BATTERY, CPT, 7 T5A 3000A ALARM T CONDUCTORS. AL
& CHARGE CONTROLLER ( 150A 150A 150A 150A 150A 150A 150A 150A 150A 150A ( 150A 150A 150A 150A 150A ( 150A 150A 150A 150A 150A ( - AUX 2P ( 15A 3P CONTACT —T- x?-°
3p 3P 3P 3P 3P 3P 3P 3P 3P 3P 3P 3P 3P 3P 3P 3p 3P 3p 3P 3P CONTACT OKVA 3P LSIG O=fz
LSI LS| LSI LS| LSI LS| LSI LS| LSI LS| LSI LS| LSI LS| LSI LS| LSI LS| LSI LS| 225A| & MN600:240V AERMS d>——— #3/0 CU GEC NS
3P P4VDQ é 30A =
(T P LOAD
l 162%[/\]21ng B 10 SETS OF 4" PVC
(o128 I Gt (G 2™, 3w Eg(égoﬂgu: AL—XHWN2
1P 1P 1P 1P 5o
SPARE 1#2 SSBJ CU—-THWN2 )
N ”» . @ é\
T GFCI, WR 12#1P2VCC/UE£/|TTH\)\’/vrlxszH 1" PVC/EMT WTH: T 1Y 3
, 14 TWISTED PAIRS
INVERTER B1 INVERTER B3 INVERTER B5 INVERTER B7 INVERTER B9 INVERTER B11 INVERTER B13 INVERTER B15 INVERTER B17 INVERTER B19 INTEGRATED INTO 1412 EGC cU—THwWN? F 7 §
ZONE CONTROLLER SWITCHBOARD o3
INVERTER B20 B = ——1.5" LFMC WITH: . D
INVERTER B2 INVERTER B4 INVERTER B6 INVERTER B8 INVERTER B10 INVERTER B12 INVERTER B14 INVERTER B16 INVERTER B18 DERATED TO I 12#12 CU-THWN2 W 8 5
o o
124KW b 3/4” EMT WITH: 1#12 EGC CU—-THWN2 3 U =
| CATSE -
CB—B1 CB-B3 CB-B5 CB-B7 CB-B9 CB—B11 CB-B13 CB-B15 CB-B17 CB-B19 y,
11 STRINGS 11 STRINGS 11 STRINGS 11 STRINGS 11 STRINGS 11 STRINGS 11 STRINGS 11 STRINGS 11 STRINGS 11 STRINGS MONITORING CONTROL )
PANEL B WITH REVENUE 5,
GRADE METER S =
CB-B2 CB-B4 CB-B6 CB-B8 CB—B10 CB-B12 CB-B14 CB—-B16 CB-B18 CB—B20 i i Hox T <
11 STRINGS 11 STRINGS 11 STRINGS 11 STRINGS 11 STRINGS 11 STRINGS 11 STRINGS 11 STRINGS 11 STRINGS 11 STRINGS ! ZEN S
b . 2" PVC/EMT WITH: "
3" EMT/PVC WITH: —<p | 6—STRAND FIBER = |z
344 /0 CU—THWN2 CgﬁTFg"OOLN';‘KEE“LG , &b 3/4" EMT WITH:
2#400MCM CU—THWN2 N .-L BELDEN 3106DB
1#4 EGC CU—THWN2 INVERTER
coman 65 INVERTER SYSTEM B SUMMARY
GROUND BUS (TYP 0O T
\Ne——— DC SYSTEM SIZE 3,088.800 KW s 5
X X
= N
(@}
AC SYSTEM SIZE 2,499.000 KW Q83 <
GROUNONG, TRANSTOUER 8 13 & ’
’ - ’ rf)@ O -~
HAMMOND NEMA 3R ENHANCED I_)( (QTY) MODULE (5,720) HELIENE HSPE 144HC L0522
3 LIMB CORE DESIGN Cadoay M10 SL 540W ©O+T—0
PRI: 600/346V, 34, 4W p— Grounding Bank Specifications & Calculations -
SEC: 600V, 38, 3W ~N Y (QTY) INVERTER (19) XGI 1500—125/125-UL Lial E
Xo = 664.5 mOHM PER PHASE A System Inputs TYPE 1 A=
20% = 5.75 % Total Solar kVA: 2500 kVA Ss$32
Xo/Ro = 1.5 PH Voltage: 00\ (QTY) INVERTER (1) XGl 1500-125/125-UL 2EFo2
940A @3 SEC WITHSTAND RATING - 0w <
Total Transformer kVA: 2500 kVA TYPE 2 DERATED TO 124KW ) =
. [ayaR—
Table I: DER response (shall trip) to abnormal frequencies-Category |, Category Il and Category Il| Table IV: Certified inverter response (shall trip) to abnormal voltages -Category Ill Transform]:er Conr)](e/ctlons. ;:0 TILT / AZIMUTH SAT / O’ SRLLE
Transformer X/R: .
R ired Setti C i default |EEE td. 1547-2018 for C 1, 1 i . -
ﬁ—h?" equired Settings omparison to default IEEE t 7 or Category 1 I, Raciked Satths Comparison ﬁ:::fla:;;uigszsg;lf 15:7t2018 (:T amended by Transformer %Z: 5.75 UT||_|TY E\/ERSOURCE C—|—
”'3 Frequency Clearing .. Within Ranges of shall Trip _ a or Lategory Tranf X1 & X0 ) 0.0571
Function (H2) Time(s)* Frequency Clearing Time {s) | ajiowable settings? Function Voltage — T ranormer (pu): ' o
OF2 62.0 0.16 Identical identical Yes (p.u. o:‘tnominal Time(s)* Voltage Clearing Time (s) allowable settings? Tranformer R1 & RO (pu): 0.0068 SHEET NOTES. 8
o o2 =02 centica laentica A ov2 e 0.16 \dentical \dentical Yes Methodology Summary 1. CONTRACTOR SHALL FIELD—VERIFY INTERCONNECTION = O
UF1 58.5 300.0 Identical Identical Yes : ' T -Calculated X0/X1 Ratio must be between 2-3. MEANS/METHODS PRIOR TO INSTALLATION. < —
! UF2 — 5f5.5 0.16 . Idf-sntlclal : Idgntlcal \TES ov1 1.10 2.0 Identical (default is 13 5) Yes -Maximum Ground Fault Voltage is 0.2% of Rated L-L Voltage. ) ,CA:\EI?RGDRLI(\;GTNE[? E?X'RUSTDA(\)NV\IIJN L,EAJ?;YS EéEHARLElel-:R%DUAL RATED E j &)
ALL DER de.wce trlptlm?s shal} account forrelayhjnverter procesﬁslngnmes as prescribed by IEEE 1547-2018. In no instance may . Much shorter _All non-Inverter impedances and loads are deemed negligible. . AL/CU r— (.;
relay and/or inverter settings trip faster than permitted by IEEE 1547-2018. uvil 0.88 3.0 Identical default is 21 Yes / . 17s) T ot
(default is 21 ) R1=R2=0 pu 3. UNLESS OTHERWISE NOTED EQUIPMENT IS PERMITTED TO > =
uv2 0.50 11 Identical shorter Yes Inverter SC Contribution @ Inverter Base: ~ X1=X2=1.5 pu BE 80% OR 100% RATED. EQUIPMENT SHOWN AS "100% D=3
(default is 2 s) RO & X0 => oo RATED” SHALL INCLUDE AN ASSEMBLY, INCLUDING —r S
* ALL DER device trip times shall account for relay/inverter processing times as prescribed by IEEE 1547-2018. In no instance may _ OVERCURRENT PROTECTION DEVICES, WHICH IS LISTED Z 1 R
relay and/or inverter settings trip faster than permitted by IEEE 1547-2018. Calculated Impedance Values (@ 600V & 2500 kVA Base) FOR CONTINUOUS OPERATION AT 100% OF ITS RATED 8 o
. CURRENT. -z <
ﬁéggggz Ease' g'éégi 82”‘5 4. PVC SCH80 REQUIRED WHERE PVC IS SPECIFIED. PVC =29
. , . , . e 1 . ase: : ms SCH40 IS PERMITTED FOR UNDERGROUND STRAIGHT O _]
Table II: Frequency ride-through requirements for DER of abnormal operating performance-Category |, Table V: Voltage ride-through requirements for certified inverter abnormal operating Grounding Bank X0 @ 600V Base: 0.6644 Ohms RUNS ONLY. % —
Category Il, and Category lll performance-Category IlI Srounding Bank RO with X/R=L.5 @ 600V Base  0.443 Ohms 5. SET NEW ADJUSTABLE—TRIP BREAKERS TO THE SETTINGS o0 I
Comparison to IEEE T— 5 . = BELOW, UNLESS OTHERWISE NOTED IN POWER STUDY. &
Frequency Range Operating Mod Std. 1547-2018 oltage Range Operating Mode/ Response omparison to Grounding Bank Z0 @ 600V Base: 0.7986 Ohms "NOMINAL TRIP” REFERS TO BREAKER TRIP RATING o=~
(Hz) Zumnil b e (p.u.) Stal. 15472018 for Catcgory I Grounding Bank Soecificat INDICATED ON ONELINE. SETTINGS BELOW ARE NOT FOR D
: . : forCategn_rv L, V>1.20 Cease to Energize ideritical rounding Bank Specifications COORDINATION PURPOSES. % >
f>62.0 No ride-through requirements apply to this range Identical 1.10<V<1.20 Momentary Cessation Identical Grounding Bank XO: 0.6645 Ohms L = 100% OF NOMINAL TRIP (EXACT) S=E
61.2<f=<61.8 Mandatory Operation Identical 088<V<1.10 Continuous Operation Identical Grounding Bank X/R: 1.5 MINIMUM TIME DELAY 8 <
58.8<f<612 Continuous Operation Identical 0.5<V<0.88 Mandatory Operation Identical Grounding Bank KVA: 182 KVA S = 125% OF NOMINAL TRIP (OR NEXT HIGHER) —
57.0<f<58.8 Mandatory Operation Identical W <0.50 Momentary Cessation Identical . ounding ba ) MINIMUM TIME DELAY »
f<57.0 No ride-through requirements apply to this range Identical Continuous Current per Phase: 176 A | = MINIMUM VALUE GREATER THAN NOMINAL TRIP 5 N
3 Second Withstand Rating: 940 A G = 20% OF NOMINAL TRIP (OR NEXT HIGHER) e
0.5 SEC TIME DELAY %
DRAWING TITLE DRAWING #
1 SCALE: NONE SYSTEM B E301




