NAVFAC WASHINGTON

ENERGY DEMONSTRATION PROJECT - PV and WIND
WASHINGTON NAVY YARD BUILDING 126

PUBLIC WORKS DEPARTMENT WASHINGTON DESIGN TEAM

WASHINGTON, DC

APPR

8/16/10
8/31/10
DATE

DRAFT REVIEW
BID CONCEPT

DESCRIPTION

DRAWING INDEX

OVERALL SITE PLAN

Page Title Complete
Cower Cower Page X
E1.00 Existing Lighting and Receptacles X
E2.00 PV Single Line Diagram and Notes X
E2.01 PV Details X
E2.02 PV Products X
E2.03 Wind Turbine Products X
C1.00 Site Plan X
C1.01 PV Site Plan X
C1.02 PV Canopy and Wind Turbines on Garage X

VICINITY MAP

MD

VA AN

7

SITE LOCATION

' =

ANACOSTIA RIVER \

v —

APPROXIMATE

~~———"PROPERTY LINE

@ |
: - —T%
. = N
. |
25 M ’
¢ e = 1 Y d:p
o H b |
°|] fqg: © ,
H =2 al
i R |
! SiEnnnriemavy W1
S [ IHLE — — — S T
\om-\ lﬁ /| | ','
ool [ ey |1
— L S e
T8/ =
: = N+

2227/

\
A‘\\

|
g = o z 4
VA S = Ve N r S < l
N / AN
ey s />N o / o *\ .

R

)

uet

ueT

ueT

UGT

UGt

P

ueT

-
|

e
e
/@Q

¥

SEAL

TectoniCorp, P.C.
Princeton Engineering
Engineering and Solar Design

40 Whiskey Lane

Flemington, New Jersey 08822

tel: 908.507.5500 - fax 877.455.5641
www.Princeton-Engineering.com

PE Project 9566.02

Richard J. Pantel, P.E.
VA PE License No. 0402045348

A/E INFO

APPROVED

FOR COMMANDER NAVFAC

ACTVITY
NSA WASHINGTON
SATISFACTORY T~ DATE DD /MM /YY

DES RJP |DRW RJP |CHK EZ

PM S. MILLER

BRANCH MANAGER

2 =

= =

8 F

@

L

S Ea

z z O

(@)

@ o W

=5 |12 2

o= |5 O

L|_(5<m

::'Z;Q_

:T —

ZZE) >_ H
= O
o c | &
= W |
o zZ g
! L
2 RS
L ©
Z laY
Z h

z >=

=S prd

=

. 5 =

s e

5 5

Ll

= =

< <

o

Ly <2

scae: AS NOTED (22X34)

EPROJECT NO.: TBD

CONSTR. CONTR. NO.

N/A

NAVFAC DRAWING NO.

N/A

SHEET

COVER

DRAWFORM REVISION: 10 MARCH 2009




] 2 3 | A
I VO O O R Bt AN \ \\J‘/\ L Fe——l— e | §
Mom PV : ‘
on garage c c UE AC from : : % g w
i [T S —— © - windmills on ' <|® 3
: : . _____ﬂ_—@_— ‘ ‘ N / garage L . 0| ©
General Site Construction Notes: INV 1 and AC 1 - m_ _____ | TR |
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. . . atter
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. : g Storage Room Storage, if & z
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. . — onne A
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: oy i : I \\\\k /é/ _ - |: :I | |
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building fo the north will have (3) 1T HP windmills installed on i, a T S | | (N
with power coming to this building. a 4. : | | o
6. Solar Canopy shall have a minimum clear height of 13'-6". ? r | | | e e
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1 2 3 | 4 5
EXISTING g
(3)#12+(1)#12 N Cu USE-2 280/120 VAC 600A 3
in (1)1'C EMT PHASE 4 WIRE SERVICE olo
(12) Solaord Sumiodlo W 235, 235 Q#10+(1)1#146 2|5
olarWorld SunModule , A
PHOTOVOLTAIC MODULES Cu USE-2 \ Solar BOS (2)#2 + #8 G Cu 00 518
600 VDC MAXIMUM ‘ CS-4-15-N3 USE-2in (1) 1.5" C EMT
TOTAL STRING RATING: 2.820 kW DC STC \\ Combiner Box. INV T EXISTING
String 1 | Install 15 A fuses. Model SMA 10000TL 208/120 VAC 1
/\\ 3PH AC DISCONNECT 3 PHASE 4 WIRE L
L DC1 50A ACDI 200 A SUB- EXISTING =
_ Sting 2 e Disconnect NEMA SR 404 PANEL SDP 600A 3 Pole 2l
| m— O/ NN Breaker v S
String 3 | S\ DC Output to DC Disconnect 4] —~ % g %
1 v A L L QO O :
) S EI ) 5 d »—P— g & o—P—
fring 4 ~ M >
o J_; L & o— PN L & o— PN
= _ o] o]
J; (3)#12+(1)#12 N Cu USE-2 A ~ A
in (1)1'C EMT
(2#10+(1)#14G S I el T I el T
Cu USE-2 \ Solar BOS (2)#2 + #8 G Cu em  EXisting ¢
\ CS-4-15-N3 USE-2in (1) 1.5" C EMT | 15A 3 Pole ' 1 200A 3 Pole,~ | 1 NE/EAT
\ C - Breaker CB1 | IBreakef CB2 |
| ombiner Box. INV 2 | JUY | U
Shing & | Install 15 Afuses. Model SMA 10000TL FEEEEF===27 i
f d \ 3PH AC DISCONNECT 154 3 Pole 1]
— /\ DC1 S0A ACDI 1Breaker CB2 | T E@
s S\ Disconnect — NEMA 3R 40A ] NI i
2 | r————r- = T _
1 A=e o Q SO oo _115A3Pole 1] | IR
_ String 7 | S\ o 5C OutbUt 1o DC D T U \/ U \/ :Breoker CB3 | 3 PH,Z\SE 4 WIRE
ng utput to isconnec 4 N R v e . SEAL
M O/\_p_ L :I i - 600 A MAIN TectoniCorp, P.C.
= N N PANEL MDP ladeeiadl
String 8 E L b%ﬂ E@ L EXISTING - M%F%EH%TNEQ;”%‘SSU%%
_ (3)#12+(1)#12 N Cu USE-2 R Pk s
in (1)1"C EMT
(Q#10+(1)#14G
Cu USE-2 \ Solar BOS (2)#2 + #8 G Cu = e
\\ CS-4-15-N3 USE-2 in (1) 1.5" C EMT
| | C‘I'C)T]bi;irfBOXI INV 3 FOR COMMANDER NAVFAC
- | Insia uses. Model SMA 10000TL
Sting ¥ \ 3PH AC DISCONNECT ”"“”NSA IASHIGTON
— DC1 50A ACDI '
) Sting 10 //\} O/\_p_ Disconnect ': NEMA 3R 40A COnOpy MounTed PhOTOVO”-OIC ArrOy’ SATSFACTORY TO~ DAE DD /MM /YY
rnng LI DEs RJP [porRw RJP [cHk EZ
S\ - e N~ Containing (120) 235 w DC Solar Panels : LR
pe— O O BRANCH MANAGER
—\ o | y V y v 28.200 kW DC Array - ONE-LINE DIAGRAM
DC Output to DC Disconnect L E i
S Ap L L 2 =
_ = = -
= O
8 [
4] | S e ¥
GENERAL NOTES: DRAWING NOTES: PHOTOVOLTAIC MODULE SPECIFICATIONS: & % o
SolarwWorld Model SunModule SW 235 § ; — 9

1. ALL EQUIPMENT SHALL BE UL LISTED. [T]  THE INVERTER WILL AUTOMATICALLY DE-ENERGIZE Max-power Voltage (Vmp) 30.30V ” S 8 2

2. ALL WORK, MATERIAL AND EQUIPMENT SHALL BE FURNISHED AND INSTALLED IN THE OUTPUTS IF THE LINE SOURCE IS REMOVED. Max-power Current (Imp) 7.77A = g = 5
COMPLIANCE WITH THE CURRENT NATIONAL ELECTRICAL CODE (NFPA 70), STATE AND PHOTOVOLTAIC MODULE GROUNDING WILL BE Open-circuit Voltage (Voc) 37.5A 2 5 % O | 2
LOCAL ELECTRICAL CODE, AND THE CURRENT EDITION OF LIFE SAFETY CODE (NFPA ACCOMPLISHED USING DESIGNATED Short-circuit Current (Isc) 8.19A 2z |= E ©
101). GROUNDING LOCATION ON THE MODULE l\\A/I/gxgﬁ?wer (Pm) E?SSNKQ 467 1bg 3 = > | E

3. NO PART OF THIS DRAWING OR SPECIFICATIONS IS INTENDED TO ALLOW A VIOLATION USING #14 BARE Cu WIRE. I : : < O
OF PHYSICAL WORKING SPACE REQUIREMENTS AROUND ELECTRICAL EQUIPMENT, UPON DETECTION OF 1 AMP OF GROUND FAULT Module Dimensions E &j >

4. ALL CONDUCTORS SHALL BE COPPER AND HAVE INSULATION RATING 600 VAC, 90 CURRENT, THE INVERTER EXECUTES AN ORDERLY 1675mm x 1001mm x 31Tmm = w | 5
DEGREE C, UNLESS OTHERWISE NOTED. SHUTDOWN, AND ANNUNCIATES A GROUND (65.94in x 39.41in x 1.22in) = 5 o

5. ALL AMPACITIES OF CONDUCTORS ENCLOSED IN CONDUIT SHALL BE CALCULATED AT A FAULT AT THE OPERATOR INTERFACE. O =
MAXIMUM OF 75°C INSULATION RATING OR THE TEMPERATURE RATING OF THE DISPLAY CIRCUIT RATING INFORMATION ON INVERTER SPECIFICATIONS: & o | -
TERMINATION, WHICHEVER IS LOWER AS PER NEC TABLE 310.16(B). LABEL PERMANENTLY MARKED AT THE DC MODEL: SMC 10000TL 10K-208V, by SMA AN | o

6. WIRING SHALL BE INSTALLED IN APPROVED METAL OR PVC CON(DEJITS OR RACEWAYS DISCONNECT SWITCH. ’ > | @
WITH LISTED FITTINGS, AS APPLICABLE, ADEQUATELY STRAP AND SUPPORT ALL CONDUIT ELECTRICAL CONTRACTOR SHALL ASSURE THAT General Specifications 2 E %
WORK PER NEC2008. IN GENERAL SUPPORT ALL CONDUIT WITHIIN THREE FEET (3') OF DISTRIBUTION PANELBOARDS AND CEC Weighted Efficiency 97.7% 5 = = | >
OUTLET BOX, CABINET OR PANEL AND MAXIMUM OF TEN FEET (10 ON CENTER SWITCHBOARDS COMPLY WITH NEC. ARTICLE Weight 80 lb (Wall Mount) = = o
THEREAFTER, EMT CONDUIT IS TO BE LISTED FOR WET LOCATION, IF USED. 690.64(B) REGARDING LOAD SIDE Size inches: 468 / 613 / 242 mm ° =

7. ALL DISCONNECTS SHALL BE LABELED 'WARNING - ELECTRIC SHOCK HAZARD - DO NOT PHOTOVOLTAIC SOURCES. DC Port Specifications & &2
TOUCH TERMINALS' AND TERMINALS ON BOTH LINE AND LOAD SIDES MAY BE A permanent warning label shall be applied to DC Maximum Power Voltage Range 700 VDC E i
ENERGIZED IN THE OPEN POSITION' PER NEC 690.17. the distribution equipment with the following or PV MPPT Range 333 - 500 VDC b %

8.  EXPOSED NON-CURRENT CARRYING METAL PARTS OF MODULE FRAMES, EQUIPMENT equivalent marking: " WARNING, INVERTER Maximum Input Current 31 ADC s AS NOTED (22X34)
AND ENCLOSURES SHALL BE GROUNDED IN ACCORDANCE WITH NEC 250.134 AND OUTPUT CONNECTION, DO NOT RELOCATE THIS Maximum Input Power TBD
250.136(A). PHOTOVOLTAIC MODULES TO BE GROUNDED USING FACTORY GROUND OVERCURRENT DEVICE" (current limited below 295VDC) 10 kW (> 295 VDC input) A
POINT ONLY. Maximum Output Current 44 ADC NAVFAC DRAWING 1.

9. GROUND CONTINUITY SHALL BE MAINTAINED ACROSS CONDUIT/ENCLOSURE INTERFACE Maximum Output Power 10 kW N/A
USING APPROVED JUMPER METHOD. Grid Tied Yes sweer 7 OF 12

10. ALL ELECTRICAL EQUIPMENT SHALL BE UL LISTED, INCLUDING FUSES. E2.00

/I | 2 5 | 4 5 DRAWFORM REVISION: 10 MARCH 2009
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Monthly Averages for P : : :
TooiDaG Wseninaton. e All underground wiring shall be installed in accordance with NEC2008 Annex "B".
NavFac
. SEcuRTY sxsrew, —
ashington Nawy Yard, Visitors' Center Display WEATHER STATION — — - | = tu
Princeton Engineering Avg. Mean Av Record e R e s S
Richard Pantel, P.E. High Pre Low : | D
1/8/2011 Jan 6°C -3°C 2°C 81.5 mm 26°C (1950)  -26°C (1881) : SOIL / Clean sand
Feb 8°C -1°C 3°C 66.8 mm 29°C (1930) -26°C (1899) as determined in 5 2 .
Mar 13°C 3°C 8°C 91.4 mm 34°C (1907)  -16°C (1873) field SOIL / Clean sand as : SOIL / Clean sand
pment Information Apr 19°C 8°C 13°C 70.4 mm 35°C (2002) -9°C (1923) | determined in field | as determined in
SunModule SW 235 May 24°C 13°C 19°C 97.0 mm 37°C (1991)  1°C (1906) ] ¥ » field
Solar World Jun 29°C 18°C 24°C 79.5 mm 39°C (1874)  6°C (1897) 1 3/4” PVC SCH 40 CONDUIT 1 PV((:QtSCHqurOreC?NDUW
Sunny Mini Central 10000TL Jul 31°C 21°C 26°C 93.0 mm 41°C (1930)  11°C (1933) (Qty. as req.) g Y 9- = _
SMA Aug 30°C 21°C 25°C 87.4 mm 41°C (1918)  9°C (1986) B 2" PVC SCH 40 CONDUIT Wi
208/120 3-Phase Wye Sep 26°C 17°C 22°C 96.3 mm 40°C (1881)  2°C (1904) - (Qty. as req.) WIRES ﬁ EJ)
#10 Oct 20°C 10°C 15°C 81.8 mm 36°C (1941)  -3°C (1917) ) x|z 2
None Nov 14°C 4°C 9°C 77.0 mm 30°C (1974)  -12°C (1929) = T 8 £
| Dec 8°C 0°C 4°C 77.5 mm 26°C (1998) -25°C (1880) < a &
Washington, DC ' ' DD: oM Q
Elect
July is the average warmest month. eC rI C G re n C e O I S
ynmental Values The highest recorded temperature was 41°C in 1930.
Washington, DC The average coolest month is January.
Hightstown, NJ The lowest recorded temperature was -26°C in 1899.
Miles The most precipitation on average occurs in May.
41.0|°C Weather.com
-26.0|°C Weather.com
nsiderations (Voltage)
Voc Low T Vmp High T Allowable String Size
String Partially within Limits
SEAL
TectoniCorp, P.C.
Princeton Engineering
Solar Module Electrical Characteristics oG O o toon
Solar Module Part # SunModule SW 235 o megv?%&n%otuiwélﬁs%g%i%j
Solar Module Manufacturer Solar World - Projec'f%bbm e
Power Rating 235|Watts
Voc per Module 37.5|Volts Richard J. Pantel, P.E,
Vmp per Module 30.3[Volts VA PE License No. 0402045348
Isc per Module 8.19|Amps
Imp per Module 7.77|Amps
Voltage Temp Factor -0.33|%/°C AJE INFO
High Temp Vmp Factor 94.7% NEC 690.7 » APPROVED
Low Temp Voc Factor 116.8% NEC 690.7
Minimum String Fuse Size 13 Amps TO < ro u n d
Actual String Fuse Size 15 Amps v ———,
Fuse Type 600 VDC Fast Acting —
# Modules in Series / String 12 Modules Py 7
# of Mod in Series Owerride 12 Modules ] ] ] ] } ] ] ] ] ] R ° : ] P // NSA WASHINGTON
KW / Strin 2.820 |KW DC 7 7 A o 9 a7 = 7 RN = Y Ve a7 DX +
. 9 M= 12 7 11 P10, 1 9 7. v 7 v 6 I~ 5 v 4 3 .2 1, __F==17 -7
String Voc, Low Temp Fctrd 526|VDC Y f e —- R R I I e . N i R B L I E — S = c £ e — 1 | o // SAHSFACTngYPTO | DATERJPDD|/MM/YYEZ
DES DRW CHK
3 — 3] 3 —— 3| 3 — 3 3 —— 3] 3 ——— 3] 3 —— 3 3 ——— 3] 3 —— 3] 3 —— 3 3 ——— 3 3 ———— 3 ¢ ) - + | / PM S. MILLER
Solar Module Physical Characteristics @ D< e 12 e \S:E 11 e — J 0 : —\—BE/\QE ] \_E,_/E 8 e —_ i ] 7 . __E/ : ) -\E/E —\55 . \E'/E _‘_I; c \Eﬂ/ E3 . \EE/ 2E . \E/E 1 e —Ja- T . o BRANCH MANAGER
Imperial S/ — : : _:_I - / /
Size 3 3 3— 3 33— 3 3 —— 3 33— 3 3 —— 3 3 —— 3 3 —— 3] 3 —— 3] 3 ——— 3] 3 ——— 3] 1 + |
Length (in / mm) 65.94 1674.876 65.94in x 39.41in x 1.22in @ = 12 = 11 =~ 10 . 9 = 8 = 7 =~ 6 ™. _5 = 4 " 3 = \‘S/E 1 _ Feog Y, / S o
Width (in 7 mm) 39.41 1001.014 1675mm x 1001mm x 31mm = == E—r - == e = — : = —F - . = i - : Hq— — / E: =
Depth (in / mm) 1.22 30.988 i , s IO s I N 5 N — 5 o — 5 o — 5 P, o — 5 e ve — | 11 = )
Weight (Ib / kg) 46.70 21 @ =_ 12 T 1 A 10 T~ 9 T ™™ 7 ™ 6 T T ) T T 1 -+-| 1 : 8 =
Cable Length (in / mm) 37.40 950 R e —Jff —F L —— E —F £ — E —e —TF E —e T _° T _F —¢ e —F — E E E E E E’_”LIH_I_ _J Q >
1 & =
] 1o ] = =
e s Electrical Wiring and Grounding per Row (typ) Hi |z 5
Inverter Model # PVP 30K-208V I | L ::::::::_' N 8 IJJ
Inverter Manufacturer PV Powered g Ry — E Z % -
Rated Output Power 30.00 |kW e g IC—) T O
Rated Output Voltage 208.00 |Volts AC =z O 2 0
Max Output Current 83.00 [Amps AC » 22 = o
Maximum Input Current 109.00 [Amps DC ' z f
Max System Voltage 600.00 |Volts DC TO ( O m bl n er BOX )] > %
Min Inverter Mpp Voltage 330.00 |Vdlts DC <§( (5 6
0 TR
A
System Characteristics E Z
Number of Inverters 1 . L] >
Number of Input KW 30.000 |[KW DC O an
Minimum Number of Panels 128 E !
Minimum Number of Strings 10.67 > ©
Number of Strings to Use 10 <C Al
String Owerride 10 Z \D
Strings per Inverter 10 Z >'
Number of Panels to Use 120 s Z
Actual KW Input 28.200 |KW DC L = ;
= ~
s |2
Wiring Criteria = 5
Max DC Voltage Drop Goal 2% < <;E
Max AC Voltage Drop Goal 2% 'gf; <
[a
2 2
Conduit Routing Type: Conductor | Temp Factor L scak: AS NOTED (22X34)
Array Output;| RIGID (RMC/GRC) 4 Cu 0.87 EPROJECT NO.: TBD
Combiner Output: | Sch 40 PVC 5 AL 0.94 Unde CONSTR. CONTR. NO.
Sub-Comb/Disc Output: | RIGID (RMC/GRC) 4 AL 0.87 N/A
Inverter Output: | RIGID (RMC/GRC) 4 AL 0.87 NAVFAC DRAW'”‘N‘; A
SHEET 7 OF 12
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SCREW: 1276 MATERIAL:COPPER, }OC7309 T
CAT. NO.: PLATING: SEE CHART — G 20
MASS: 052 LBS. VMARKING. () GBL-DB, 414, 0, DB @ @ DRAWN BY -
SURFACE AREA: 2735 1IN2 DATE:7/2/2

STUFFER SHT- FORM 12

CELL:ABM

1/4-28 UNF- 2B
w040 M X450

375 015 ¢
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