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CONDUCTOR 

• 1JJ =~:E=:::R:L:=:~=L~~N:NNECTEDTOTHEMINIMUM 
/ ~

AWG(120MM2JGROUNOINGOONOUCTORVlo\ AJUMPEROF2,.WG!35MM2J 
COPPER CONDUCTOR TI-IE CONNECTlON TO THE LADDERS SHAU. BE Wm-I TINNED 
~~~~=~~~~CONNECTIONTOTHE4/0AWG{12™M2) 

\ 
BONDING RING CONDUCTOR (BRC) 4KI AWG (120MM2) 

THE MINIMUM 410 AWG (120MM2) COPPER CONDUCTOR RUNNING Al.ONG THE CABLE LADDERS 
SHALL BE CONNECTED TO THE STATION GROUND GRDAT EACH 30'-40' (10- 12 METERS). 

BONDING RING CONOOCTOR(BRC)4JO AWG (12™M2) 

THE DETMLSARE SHOWN IN CABLES 
ANO MARSHALLING DOCUMENT 
1JNL122122ol 

1 CABLE TRENCH WITHIN BUILDING GROUND DETAIL 
E-614.00 N.T.S 

THE GROUNDING CONDUCTOR SHM.l. BE INSTALLED ON THE 
OUTSIDE OF THE CABLE TRAY USING METAi.i.JC TIE WRAPS IF THE 
GROUNDNG CONDUCTOR IS INSTALLED ON THE TRAY ITSELF THEN A 
CLEARANCE OF AT LEAST 4° (100MM) TO CABLES IS REOUIRED. 

BRC 

c=::°CCCCCCCCCCJ+z"'r":':""'="°"=,=.=""cccccccccccccccccccccccccccccccccccccc=cccc~="=~=,,=""='=Y=,_cccc""cccc"=~=-cccc=cccccccccccccccccccccccccccccccccccc=~--::=
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~~~ = -=r-E :=:=:=~~~~~~~~~~~~~~~~~) =~~GRID 

EJ;~J~t~i~1~=:j:~~~~~t;~E~;t=~~~,~i~:~ rb~:~ii~i~~~~!~[~iHe 
STATION 
GROUNOGRID 

STATION 
GROUND GRID 

MAY BE lAYEO DIRECT IN GROUNO. CONCRETE OR IN IT'S OWN CONOUIT. 

STATION 
GROUNDGRIO 
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IK'JfThlNG PROTfCTION NOTfS· 
1. ALL MATERIALS SHOWN ARE MANUFACTURED BY HEARY BROS. LIGHTNING PROTECTION CO., 

INC. T. 716- 941-6141 EM'JL: soles@heorybros.com 

2. THE LIGHTNING PROTECTION SYSTEM AS SHOWN ON DRAWING HAS BEEN DESIGNED IN 
ACCORDANCE WITH UL96A & NFPA- 780 LIGHTNING PROTECTION SYSTEM STANDARDS. 

J. CONDUCTORS SHALL WJNTAIN A HORIZONTAL OR DOWNWARD COURSE. FREE FROM "U" OR 
Y (DOWN ANO UP) POCKETS. 

4. NO BENO OF CONDUCTOR SHALL FORM AN ANGLE OF LESS THAN 90" NOR SHALL HAVE A 
RADIUS Of" BENO LESS THAN 8. 

5. AIR TERMINALS SHALL BE SPACED EVERY 20' -o· MAXIMUM AROUND THE ROOF" PERIMITER 
AND/OR ALONG ROOF RIDGES. AIR TERMINALS SHALL BE LOCATED WITHIN 2'-0" or OUTSIDE 
CORNERS. 

6. AIR TERMINALS SHALL BE SPACED EVERY 50' - o• MAXIMUM IN CENTER ROOF AREAS. 

7. ACTUAL JOBSITE CONDffiONS MAY REQUIRE SLIGHT ALTERATIONS IN .AJR TERMINAL, DOWN 
CONDUCTOR AND GROUND ROD LOCATIONS. 

8. BARE COPPER MATERIALS SHALL NOT BE INSTALLED ON ALUMINUM OR GALVALUM 
SURFACES, AND ALUMINUM MATERIALS SHALL NOT BE INSTALLED ON COPPER SURFACES. 

9. ALL LIGHTNING PROTECTION CONDUCTORS SHALL BE FASTENED EVERY J'-0" MAX. 

10. All BOLTS ON BOLT-PRESSURE CONNECTORS SHAl.l BE TOROUEO AT 150 IN-LB. 

11 . ALL CONNECTIONS MUST BE USED WITH UL LISTED CABLE OF SAME METAL TYPE. 

12. METALLIC BODIES OF INDUCTANCE SITUATED WITHIN 6'- 0" OF A LIGHTNING CONDUCTOR OR 
ANOTHER BONDED METAL BOOY SHALL BE INTERCONNECTED TO THE LIGHTNING CONDUCTOR 
SYSTEM, UNLESS INHERENTLY GROUNDED. 

13. BOND ALL I.ARCE METAL BODIES TO THE MAIN LIGHTNING PROTECTION CONDUCTOR. (I.E.; 
EXHAUST FANS, ROOF' VENTS, METAL COOLING TOWERS, tf./AC UNITS, LADDERS, RAILINGS, 
ANTENNAS, SKYLIGHTS, METAL STACKS AND ANY OTHER I.ARCE METAL BODY WHOSE HEIGHT 
EXCEEDS TI«T or THE .AJR TERMINAL IN USE, UNLESS PROTECTED BY HIGHER ROOF 
ELEVATIONS). 

14. CONNECTIONS TO GROUND RODS SHALL BE MADE AT A POINT NOT LESS THAN 1'-0" BELOW 
FINISHED GRADE AND 2· - 0" AWAY FROM FOUNDATION WALL 

15. BOND TO WATERLINES (DOMESTIC & FIRE). 

16. A LIGHTNING ARRESTOR, PROTECTOR OR .6HTENNA DISCHARGE UNIT SHALL BE INSTALLED ON 
EACH ELECTRIC AND TELEPHONE SERVICE AND RADIO AND TEL.E\1SKlN ANTENNA LEAD-IN BY 
THE ELECTRICAL CONTRACTOR, IN ACCORDANCE WITH NFPA- 70. 

17. TRANSIENT VOLTAGE SURGE SUPPRESSION (lVSS) OF SERVICES SHALL BE PROVIDED BY THE 
ELECTRICAL CONTRACTOR. (I.E. COUPUTERS, COPIERS, TELEPHONE, ETC.). 

18. PROVIDE UL MASTER LABEL CERTIFICATION UPON COMPLETION OF INSTALLATION. 

----

® 

-----j,, 

--G--

LIGHTNING PROTECTION MATERIALS UST 

COPPER LIGHTNING PROTECTION MAIN CONDUCTOR #CCHB-17-14 

COPPER LIGHTNING PROTECTION SECONDARY CABLE• CCHB-f6 

COPPER CABLE FASTENERS (TO FASTEN COPPER CABLE) CFHB-72, 66, 64, 

J/8"x12" COPPER AIR TERMINAL AND AOHESIII£ 8'SE CAHB-308. CBHB-230 

J/8"x18" COPPER AIR TERUINAL AND \/ERTICAL BASE {AT VENTS) CAHB-309. CBHB-22 

THRU-ROOF ROD SNHB-95D 

•SECONDARY BONDING (USE SECONDARY BONDING CABLE #CCHB-#6): 

'Fl.ASHING CONNECTOR CNHB-44D 

•UETAL \JENT PIPE CONNECTOR CNHB-42XD 

'UETAL ROOF DRAIN / GUTTER CONNECTOR CNHB-1600 

BONDING Pl.ATE (AT RTU & FANS) PPHB-54D 

BONDING Pl.ATE (TO BASE OF STEEL AT EACH OOWNLEAD) PPHB-54D 

PIPE CLAMP (ANTENNAS, RAILINGS, ETC.) PUHB-103D 

CABLE CONNECTOR CNHB-44D 

STRAIGHT SPLICER CRHB-26 

CROSSOVER CABLE CONNECTOR CUHB-57XXX 

WATERLINE CONNECTOR (FIRE WATER & OOUESOC WATER) CUHB-970 

3/4"x10'-0" COPPERBONO GROUND ROD BY OTHERS 

GROUND ROD CONNECTOR CGHB- 570 

4/0 COPPER GROUND LOOP BY OIHERS 

WARNING - IT IS A VIOLATION, OF THE NEW YORK STATE EDUCATION 
LAW. SECTION 7209.2. FOR ANY PERSON, UNLESS SHE OR HE IS 
ACTING UNDER THE DIRECTION OF A LICENSED PROFESSIONAL 
ENGINEER OR REGISTERED ARCHITECT, TO ALTER THIS DOCUMENT IN 
ANY WAY. IF ALTERED, THE ALTERING PERSON SHALL COMPLY WITH 
THE REQUIREMENTS OF NEW YORK EDUCATION LAW, SECTION 7209.2. 
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INSTALLER NOTE: 
DO NOT INSTALL BARE COPPER LIGHTNING PROTECTION EQUIPMENT 
ON ALUMINUM OR GALVA.LUM SURFACES. NOTIFY L.PS MANUFACTURER 
BEFORE SHIPMENT OF MATERIALS TO ENSURE COMPATIBLE EQUIPMENT 
IS PROVIDED (ALUMINUM NOT COPPER). 

~3/8"x1r COPPER AIR 
/ TERMINAL #CAHB-308 

COPPER ADHESNE 
CABLE FA.STENER 
EVERY 3' - 0" MAX. ICF1<8-721J1f5 

/

COPPER BASE e 
#CBHB-230 e e 

AQHFSIYf CAEH F FASTENER 

NOTE: 
ADHESIVE COMPOUND SHALL BE 
PROVIDED BY OTHERS-ELEC. CONTR. 
SHALL COORDINATE. THE ADHESNE 
COMPOUND SHALL BE COMPATIBLE 
WITH THE ROOFING SYSTEM. 

ADHESIVE TYPE AR TERMINAL 
E-617,00 N,T,S 

TOP OF VENT 

AIR TERMINAL 3/8"x18" 
SOLID COPPER AIR 
TERMINAL #CAHB-309 

NOTE: 
COPPER LIGHTNING PROTECTION COMPONENTS SHALL 
NOT BE INSTALLED ON ALUMINUM SURFACES. IF THE 
VENT IS ALUMINUM THE LIGHTNING PROTECTION 
COMPONENTS SHALL BE CHANGED TO ALUMINUM. 
INSTALLER SHAU. VERIFY BEFORE SHIPMENT. 

COPPER CUP WITH STAINLESS 
STEEL SELF-TAPPING SCREW 
fCFHB-64, 81ST (lYP.) 

STAINLESS STEEL 
FASTENER 

VERTICAL AIR TERMINAL 
B6SE #CBHB-22 

STAINLESS STEEL BOLTS 

PROIIDE CUP EVERY 
3'-0" MAX. 

----,COPPER CONOUCTOR 
#CCHB-17-14 
(RUN DOWN TO LP 
CABLE AT ROOF) 

@AIRTERMl<AI.ATVENT 
,00 N,T.S 

WARNING - IT IS A VIOLATION, OF THE NEW YORK STATE EDUCATION 
LAW, SECTION 7209.2, FOR ANY PERSON, UNLESS SHE OR HE IS 
ACTING UNDER THE DIRECTION OF A LICENSED PROFESSIONAL 
ENGINEER OR REGISTERED ARCHITECT, TO ALTER THIS DOCUMENT IN 
ANY WAY. IF ALTERED, THE ALTERING PERSON SHALL COMPLY WITH 
THE REQUIREMENTS OF NEW YORK EDUCATION LAW, SECTION 7209.2. 

I<'~ Engineering and 
• ~ Land Surveying, P.C. 

3707thA..., .. 
SUJl"E18°' 
,..._YOfk.lfY10001 

CONFIDENTIAL 

UMohPkA,...n .. 
Sptll'Ul,H.101871 

___ .._._.,M1-M<f_<a _ _ _... ...... __ _,,,._,.. .. -..-..--------THl- .. ....-..~..--... -,,o,-, 
___ ., ___ ,.._ .. __ ., __ .. __ 
.,.,,,.,,.,., '""' ____ ,,,. "'-""'"'- -... --.. ------·- "'""--

_.,. D,ll!JVll 121121m2 
" WI/ D 0$ll:1/21m 
DII.WIIY CHKIIY DO.'TE 

0 Kiewit @ Hitachi Energy 

t70a-n..-~ Rdl 2, 
WooclclffU..., NJmn 

ta1,-.inc.m-~ 
Raiigh, NOl'dl C.n:il,...21GOI 

PROJECT 
,.---._ 

(CHPE 
,._..,. :ham plain H udson 

)ower Ex press 

Astoria HVDC 
Converter Station 

31-45 20tt Avenue, Astoria, Queens NY 11105 
Block #850 • Loi #310 • BIN #4624437 

AIR TERMINAL DETAILS 

E-617.00 



INSTALLER NOTE: 
DO NOT INSTALL BARE COPPER LIGHTNING 
PROTECTION EOUIPMENT ON ALUMINUM OR 
G6.L.VALUM SURFACES. NOTIFY lPS 
MANUFACTURER BEFORE SHIPMENT OF' MATERIALS 
TO ENSURE COMPATIBLE EQUIPMENT IS PROv10ED -~-~--~ 

~(tn,, -::·-

~ 7 . 

3/8·x1r COPPER AIR TERMINAL 
#(:AHB-308 (LOCATED WITHIN 24• 
OF OUTSIDE CORNERS). SEE NOTE 8 

FASTEN CABLE EVERY 3'-o• MAX. 
WITH ,6llHESIVE CABLE FASTENERS 
#CFHB-72 

~~,r 
.•• ,r;>J-

i,1(Ctv" ~ COPPER CONDUCTOR 
/ #CCHB·17·14. SEE NOTE 8 

1 UGliTNING PROTECTION AT ROOF TOP UNIT 
E-618.00 

WARNING - IT IS A VIOLATION, OF THE NEW YORK STATE EDUCATION 
LAW, SECTION 7209.2, FOR ANY PERSON, UNLESS SHE OR HE IS 
ACTING UNDER THE DIRECTION OF A LICENSED PROFESSIONAL 
ENGINEER OR REGISTERED ARCHITECT, TO ALTER THIS DOCUMENT IN 
ANY WAY. IF ALTERED, THE ALTERING PERSON SHALL COMPLY WITH 
THE REQUIREMENTS OF NEW YORK EDUCATION LAW, SECTION 7209.2. 
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~ ~7l~IMUM+ 
R=RAOIUS OF BEND, 8" (203mm) MINIMUM 

NOTE: 
- LP CONDUCTOR SHALL REt.lAIN IN A HORIZONTAL OR 

DOWN- WARD PATH AVOIDING "U" &: 'V" POCKETS 
(DOWN & UP). 

- NO BENO OF A CONDUCTOR SHAU. FORM AN INCLUDED 
ANGLE OF LESS THAN 90" OR HAVE A RADIUS OF BEND 
LESS THAN 8" 

8"MIN. RADIUS BEND IN CABLE 
E-4519.00 N.T.S 

E-619.00 

COPPER LIGHTNING 
PROTECTION CONDUCTOR 

LOCATE AIR TERMINAL WITHIN 
24" OF OUTSIDE CORNERS 

~ 
#ANHB-44D SIMILAR 
EXCEPT ALUMINUM 

COPPER LIGHTNING 
PROTECTION CONDUCTOR 

CABLE CONNECTOR 

ST~NLESS 
STEEL SCREW 

BONDING STRAP ANO CABLE 
CONNECTOR #CNHB-1600 

SECONDARY BONDING 
CONDUCTOR #CCHB-#6 

BOND TO ROOF DRAINS AND SMAl.1 VENTS WHEN LOCATED 
WITHIN 6' -0" Of' LIGHTNING CONDUCTOR OR OTHER 
GROUNDED I.IETAL BOOIES. TO BE DaERMINEO AT JOB SITE. 

E-619.00 

E-619.00 

BONDING LUG METAL ROOF DRAINS 

0 

CORROSION RESISTANT 
COPPER BONDING Pl.ATE 
#PPHB-540 

IAPHB-54D SIMILAR 
txCEPT ALUMINUM 

COPPER CONDUCTOR 
#CCHB-17-14 

BONDING PLATE 

COPPER CONDUCTOR 
fCCHB-17-14 
(CONNECT TO NEAREST 
DOWN CONDUCTOR) 

2 WIDE COPPER STRAP 
#CMHB-97D 

10 WATERLINE BONDING STRAP 
E-619.00 

1 • BONDING STRAP 
AND CABLE CONNECTOR 
#CNHB-42XO 

SECONDARY BONDING 
CONDUCTOR fCCHB-#6 

~FIASHING Nern:, 

/ .A PROVIDE BONDING 
CONNECTION TO METAL 
FLASHING AT EACH 

\_ 
DOWNLEAD LOCATION. 

Fl.ASHING CONNECTOR 
#CNHB-«o 

SECONMRY BONDING CONDUCTOR 
#CCHB-#6 (CONNECT TO NEAREST 
DOWN CONDUCTOR) 

BONDl>IG STRAP METAL VENT PfPES 4 FLASHING CONNECTOR 
E-619.00 

COPPER CONDUCTOR 
#CCHB-17-14 

1 • WIDE CORROSION 
RESISTANT COPPER 
BONDING STRAP 
fPMHB-10JD 

E-619.00 

0 

CROSSOVER CABLE 
NNECTOR 
MHB-57XXX 

,:,;~~~UCTOR 

PIPE CLAMP RAILINGS, ANTENNAS ETC. CROSSOVER CABLE CONNECTOR 
E-619.00 E-619.00 

STRAIGHT SPLICER 

~ 
11 STRAIGHT SPLICER 

E-619.00 

WARNING - IT IS A VIOLATION, OF THE NEW YORK STATE EDUCATION 
LAW, SECTION 7209.2, FOR ANY PERSON, UNLESS SHE OR HE IS 
ACTING UNDER THE DIRECTION OF A LICENSED PROFESSIONAL 
ENGINEER OR REGISTERED ARCHITECT, TO ALTER THIS DOCUMENT IN 
ANYWAY. IF ALTERED, THE ALTERING PERSON SHALL COMPLY WITH 
THE REQUIREMENTS OF NEW YORK EDUCATION LAW, SECTION 7209.2. 
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J 

0 

J 

[ 

NOTL 
LENGTH OF APERTURES 
AROUND DOORS SHALL 
BE MAXIMUM 13' 

V EARTH LUG #2 AWG CONNECTED 
TO CLOSEST EARTHED STEEL 
COLUMN OR CU-BAR 

t ll-l-!-= =EARTHING LUG #2 AWG BETWEEN 
j DOOR LEAF AND FRAME 

llri---EMC/RFI JUMPER #2 AWG TO ENSURE 
--..bd-"'============''===========c!ld..._ __ CONNECTION BETWEEN DOOR LEAF AND 

CLADDING. MAXIMUM DI STANCE 4m 
BETWEEN CONNECTION POINTS. 

-
-

f,\ DOUBLE DOOR MAX. 12'x12' 

~N,T.S 

0 
©= 

R--++--EARTHING LUG #2 AWG BETWEEN l DOOR LEAF AND FRAME 

r---- BUILDING RING CONDUCTOR 
TO BE ROUTED ABOVE DOOR. 
JOINTS TO BE BOLTED 

-
l £EARTH LUG #2 AWG CONNECTED 

TO CLOSEST EARTHED STEEL 
COLUMN OR CU-BAR 

__ ---1.':=======:::'.l::====----

(,\ PERSONNEL DOOR MAX 6'x8' 

~N,T.S 

WARNING - IT IS A VIOLATION, OF THE NEW YORK STATE EDUCATION 
LAW, SECTION 7209.2, FOR ANY PERSON, UNLESS SHE OR HE IS 
ACTING UNDER THE DIRECTION OF A LICENSED PROFESSIONAL 
ENGINEER OR REGISTERED ARCHITECT, TO ALTER THIS DOCUMENT IN 
ANY WAY. IF ALTERED, THE AL TERI NG PERSON SHALL COMPLY WITH 
THE REQUIREMENTS OF NEW YORK EDUCATION LAW, SECTION 7209.2. 
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BRC TO BE ROUTED ABOVE 
DOOR OPENING 

PERIMETER ELECTRODE 4/0 

EARTHING BUILDING 

E-621 ,00 N,T,S 

' 

,:.1· .::-, i p ~ i 
r--- --7 
I " "I l_:~ :_ir_.J 

-~-
r •)1 ❖ 1 
' ' ~-- --7 
I " "I l_:~ :_.r __ J 

BRC TO BE ROUTED ABOVE 
DOOR OPENING 

,---T---. 

r •}1 ❖ 1 
~--+--~ 
: ... 1 ... : 

l~it-~) 

EARTHING OF CLADDING MAX 33' 
CONDUCTOR WELDED TO PERIMETER W'IRE 

WARNING - IT IS A VIOLATION, OF THE NEW YORK STATE EDUCATION 
LAW, SECTION 7209.2, FOR ANY PERSON, UNLESS SHE OR HE IS 
ACTING UNDER THE DIRECTION OF A LICENSED PROFESSIONAL 
ENGINEER OR REGISTERED ARCHITECT, TO ALTER THIS DOCUMENT IN 
ANY WAY. IF ALTERED, THE AL TERI NG PERSON SHALL COMPLY WITH 
THE REQUIREMENTS OF NEW YORK EDUCATION LAW, SECTION 7209.2. 
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CLADDING CONNECTED 
AT MAX 33' AND IN 
EVERY CORNER-----

PERIMETER GROUND 
ELECTRODE 4/0 
AWG COPPER 
BURIED CONDUCTOR 

@BONDING DETAIL 
,00 N,T,S 

8 

CONDUCTOR FROM PERIMETER WIRE 
BOLTED TO BRC. MAX 33' 

ALL STEEL COLUMNS TO 
BE CONNECTED TO BRC 

CLAMPED TO REINFORCEMENT WITH 2 C-CLAMPS. 
MAX 33' CONDUCTOR INSULATED OR ¥/RAPPED IN 
DENSO TAPE CLAMP AND WIRE WRAPPED IN 
DENSO TAPE AT CLAMP 

CONDUCTOR IN CONDUIT OR 
\\RAPPED IN DENSO TAPE 

0 0 

TYPCIAL BRC 
MINIMUM SIZE 
3/16" X 2.5" 
COPPER BUS 

JOINTS IN BRC TO OVERLAP WITH MINIMUM 
4" AND TO BE BOLTED WITH 2 SET OF, 
M12 BOLT 
M12 NUT 
PLAIN WASHER 
SPRING WASHER. 

CONDUCTOR TO PERIMETER 
WIRE TYPICAL SIZE 4/0 AWG 

BUILDING RING CONDUCTOR 
E-622,00 N,T,S 

][ 
BRC COLUMN INTERFACE 

E-622.00 N,T,S 

JOINTS IN BRC TO OVERLAP IMTH MINIMUM 
4" AND TO BE BOLTED WITH 2 SET OF: M12 
BOLT 
M12 NUT 
PLAIN WASHER 
SPRING WASHER. 

WARNING - IT IS A VIOLATION, OF THE NEW YORK STATE EDUCATION 
LAW, SECTION 7209.2. FOR ANY PERSON. UNLESS SHE OR HE IS 
ACTING UNDER THE DIRECTION OF A LICENSED PROFESSIONAL 
ENGINEER OR REGISTERED ARCHITECT, TO ALTER THIS DOCUMENT IN 
ANY WAY. IF ALTERED, THE ALTERING PERSON SHALL COMPLY WITH 
THE REQUIREMENTS OF NEW YORK EDUCATION LAW, SECTION 7209.2. 
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FOR EMC SEALING 
OF DOOR SEE 
DRAWlNG E-620.00 

Q WALLVALVE HALL 
.00 tU.S 

STEEL PLATE OR 4/0 GROUND 
CONDUCTOR CONNECTION 
BETWEEN CONVERTER BUILDING 
FLOOR TOP GROUND MESH. 

INFORM ATION PROV1DEO HERE IS GENERAL AND NOT PROJECT SPECIFIC. 
THEY ARE BEING PROV1DEO AS GUIDELINE ONLY AND SHALL NOT BE USED 
FOR INSTALLATION. INSTALLATION DRAWINGS SHALL BE PRODUCED BY THE 
O\11L (BUILDING) DESIGNER. FOR PROJECT SPECIFIC SPACINGS ANO OTHER 
ADDITIONAL REQUIREMENTS. SEE 1..Nl1219446. MEASURDAENTS PROVIDED 
ARE SUB..ECT TO CHANGE DURING DETAILED DESIGN. 

BUILDING RING CONDUCTOR 

WARNING - IT IS A VIOLATION, OF THE NEW YORK STATE EDUCATION 
LAW. SECTION 7209.2, FOR J!,l,lY PERSON, UNLESS SHE OR HE 15 
ACTING UNDER THE DIRECTION OF A LICENSED PROFESSIONAL 
ENGINEER OR REGISTERED ARCHITECT. TO ALTER THIS DOCUMENT IN 
ANY WAY. IF ALTERED, THE AL TERI NG PERSON SHAU. COMPLY WITH 
THE REQUIREMENTS OF NEW YORK EDUCATION LAW, SECTION 7209.2. 
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OUTSIDE 

Q WAI.L VALVEHAI.L 
,()() N,T,S 

INSIDE 

SELF TAPPING SCREW TO 
ENSURE CONNECTION MAX 
c/c 2500mm. 
SELF TAPPING SCREW 
SMD01ZX4.8x19 OR SIMILAR 

OUTSIDE 

INSIDE 

NOTE: 

INFORMATION PROVIDED HERE IS GENERAL AND NOT PROJECT SPECIFIC. 
THEY ARE BEING PROVIDE AS GUIDELINE ONLY AND SHALL NOT BE USED 
FOR INSTALLATION. INSTALLATION DRAWINGS SHALL BE PRODUCED BY THE 
CIVIL ( BUIWING) DESIGNER. FOR PROJECT SPECIFIC SPACINGS AND OTHER 
ADDITIONAL REQUIREMENTS, SEE 1...tll1219446. MEASUREMENTS PROVIDED 
ARE SUB...ECT TO CHANGE DURING DETAILED DESIGN. 

GALVANIZED 
STEEL SHEET 
MIN3mm THICK 

Q PANEL JCMNT COLUMN 
,()() N,T,S 

WARNING - IT IS A VIOLATION, OF THE NEW YORK STATE EDUCATION 
LAW, SECTION 7209.2, FOR ANY PERSON, UNLESS SHE OR HE IS 
ACTING UNDER THE DIRECTION OF A LICENSED PROFESSIONAL 
ENGINEER OR REGISTERED ARCHITECT, TO ALTER THIS DOCUMENT IN 
ANY WAY. IF ALTERED, THE AL TERI NG PERSON SHALL COMPLY WITH 
THE REQUIREMENTS OF NEW YORK EDUCATION LAW, SECTION 7209.2. 
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WALL SECTION 

-632.00 N,T,S 

-632,00 

WAL L P E AN L 
CONNECTION 
\IIELOED TO 

TO BE 

NT AT 
ES 

REINFORCEME 
MIN. 2 PLAC 

g 
~ ~ 
:i ~ 

REINFORCEMENT TO 
BE WELDED 
TOGHETER MAX. c/c 
4 ' 

PLAN ETAIL OF REINFORCEMENT 

/: 

4/0 AWG COPPER 
GROUND CONNECTION 

CONNECTION TO WALL 
PANEL 'M TH SELF 
TAPPING SCREWS 
MAX c/c 8' 

EXOTHERMICALLY 
WE 

SLAB WAU. DETAIL 

-632.00 N,T,S 

WELDED TO 
REINFORCEMENT 
MAX c/c 8' 

NOTE: 

INFORMATION PROv'IDED HERE IS GENERAL ANO NOT PROJECT SPECIFIC. 
lHEY ARE BEING PROv'IDE AS GUIDELINE ONLY ANO SHALL NOT BE USED 
FOR INSTALLATION. INSTALLATION DRAWINGS SHALL BE PRODUCED BY THE 
CML (BUIWING) DESIGNER. FOR PROJECT SPECIFIC SPACINGS AND OlHER 
ADDITIONAL REQUIREMEN TS, SEE 1JNL1 219446. MEASUREMENTS PRO\i'IOED 
ARE SUBJECT TO CHANGE DURING DETAILED DESIGN. 

FLASHING TO ENSURE 
CONNECTI ON BETWEEN 
WALL PANEL AND ROOF. 
SELF T APPi NG SCREWS 
MAX c/c 8' 

ROOF DETAIL EAVES 

-632.00 N,T,S 

~ 
SCREWS IN CONNECTI ON SELF 
OVERLAPPING SHEETS TAPPING SCREWS MAX 
MAX c/c 8' c/c a· 

Q ROOF RIDGE DETAIL 
,00 N.T,S 

Q WALL CORNER 
,00 N,T.S 

FLASHING TO ENSURE 
CONNECTI ON 'M TH WALL 
PANEL 
2 SELF TAPPING SCREWS 
ON EVERY ELEMENT OR 
MAX c/c 8 ' 

WARNING - IT IS A VIOLATION, OF THE NEW YORK STATE EDUCATION 
LAW, SECTION 7209.2, FOR ANY PERSON, UNLESS SHE OR HE IS 
ACTING UNDER THE DIRECTION OF A LICENSED PROFESSIONAL 
ENGINEER OR REGISTERED ARCHITECT, TO ALTER THIS DOCUMENT IN 
ANY WAY. IF ALTERED, THE AL TE RING PERSON SHALL COMPLY WITH 
THE REQUIREMENTS OF NEW YORK EDUCATION LAW. SECTION 7209.2. 
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QFRONT VIEW 
,00 N.T.S 

@ HORIZONTAL 
3,00 N,T,S 

- METAL SHEET WI TH SELF 
TAPPING SCREW MAX c/c 
300mm 

- SEALING 
- VAPOR BARRIER SOUEEZD 

BEHIND METAL SHEET. TAPED 
AROUND PIPES. 

Q VERTICAL SECTION 
.00 N,T,S 

CONNECTED TO 
EARTHING POINT 

I VAL VE HALL I 

NOTE: 

INFORMATION PROVIDED HERE IS GENERAL AND NOT PROJECT SPECIFIC. 
lHEY ARE BEING PROVIDE AS GUIDELINE ONLY AND SH ALL NOT BE USED 
FOR INSTALLATION. INSTALLATION DRAWINGS SHALL BE PRODUCED BY lHE 
CIVIL (BUILDING) DESIGNER. FOR PROJECT SPECIFIC SPACINGS AND OlHER 
ADDITIONAL REQUIREMENTS, SEE 1JNL1 219446. MEASUREMENTS PROVIDED 
ARE SUBJECT TO CHANGE DURING DETAILED DESIGN. 

CUTS IN FLASHING SLEEVE 
TO ALLOW FOR COMPRESSION 
OF KNITTED EM C GASKET TO 
PIPE USING HOSE CLAMP 

CONNECTED TO 
EARTHING POINT 

VERTICAL SECTION THROUGH PIPE 

WARNING - IT IS A VIOLATION. OF THE NEW YORK STATE EDUCATION 
LAW, SECTION 7209.2, FOR ANY PERSON, UNLESS SHE OR HE IS 
ACTING UNDER THE DIRECTION OF A LICENSED PROFESSIONAL 
ENGINEER OR REGISTERED ARCHITECT, TO ALTER THIS DOCUMENT IN 
ANY WAY. IF ALTERED. THE ALTERING PERSON SHALL COMPLY WITH 
THE REQUIREMENTS OF NEW YORK EDUCATION LAW, SECTION 7209.2. 
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INTAKE ACCESS ~ :{o l~ll ~· 
' I~ 

"' I"--
. -.,. 

.i£. 
11 6 

DIESEL GENERATOR DETAIL 
E-634.00 

439" 

OPENING WITH 
DOOR REMOVED 

OPENING WITH 
DOOR REMOVED 

DIESEL GENERATOR seoe OETAL 
E•634.00 

I 

OPENING 
\\HH 

11 9" 

l DOOR t-t:i::a==a::i,:~::;:;i:=a;;;,;:t\ 
REMO'v£0 0 · 

10" LIFT 
BASE HEIGHT+--~--+--+-------"! 

A 
33~ 42~ 

OPENING WI TH 
DOOR REMOVED 

WARNING - IT IS A VIOLATION, OF THE NEW YORK STATE EDUCATION 
LAW, SECTION 7209.2, FOR ANY PERSON, UNLESS SHE OR HE IS 
ACTING UNDER THE DIRECTION OF A LICENSED PROFESSIONAL 
ENGINEER OR REGISTERED ARCHITECT, TO ALTER THIS DOCUMENT IN 
ANY WAY. IF ALTERED, THE ALTERING PERSON SHALL COMPLY WITH 
THE REQUIREMENTS OF NEW YORK EDUCATION LAW, SECTION 7209.2. 

ll"'~ Engineering and 
• ~ Land Surveying, P.C. 

370 7thA..., .. 
SUJl"E18°' 
,..._YOfk.lfY10001 

CONFIDENTIAL 

UMohPkA,...n,... 
Sptll'Ul,H.101871 

___ .._._.,M1-M<f_<a _ __ .,JH( __ _,,,._,.. .. -..-..--------TH1-.. ....-..~..--... -,,o,-, 
___ .,,,...,_...,,..,.,... .. ,.,._ ., __ .. __ .,.,,,.,,.,.,<r ____ ,,,. .. _"""' _ _ ... __ ., 

------·-"'""--

_.,. D,ll!JVll 121121m2 
"WI/ D _,:,n,m 
DII.WIIY CHKIIY DO.'TE 

0 Kiewit @ Hitachi Energy 

t70a-n..-~ Rdl 2, 
WooclclffU...,NJmn 

ta1,-.inc.m-~ 
Raiigh, NOl'dlC.n:il,.,.21GOI 

PROJECT ...-----._ 

(CHPE 
,._..,. :ham plain Hudson 

)owerExpress 

Astoria HVDC 
Converter Station 

31-45 20tt Avenue, Astoria, Queens NY 11105 
Block #850 • Loi #310 • BIN #4624437 

DIESEL GENERATOR DETAILS 

E-634.00 



r STATION 
GROUND GRID 

REPRESENTING ONLY 1 TRENCH /J,S AN EXAMPLE. 

THE MINIMUM 4/0 AWG (120MM2) COPPER CONDUCTOR RUNNING ALONG THE CABLE TRENCH SHALL BE 
CONNECTED TO THE STATION GROUND GRID AT EACH 30' -40' (10 • 12 METERS), FOR STATIONS VY1TH GROUND 
GRID BIGGER THAN 40' (12 METERS), CONNECTION SHALL BE MADE TO EACH CROSSING MESH, C.CLAMPS SHAU. 
BE USED FOR AU. JOINTS. 

STATION 
GROUND GRll 

\ 
STATION 

GROUND GRID 

STATION 
GROUND GRID 

GROUNDING OF CABLE TRENCH 

-635,00 

ROAD CROSSING WITH CONDUITS 

THE Mlllt.1UM 4/0 AWG (120MM2) GROUNDING CONDUCTOR 
SHAU. CONTINUE THROUGH THE ROAD CROSSINGS IN ITS 
OWN CONDUIT SEPARATED FROM THE CABLE CONDUITS, THE 
CONDUCTOR SHALL BE CONNECTED TO STATION GROUND 
GRID ON BOTH SIDES OF THE ROAD CROSSING, THE 
CONDUCTOR MAY BE LA YEO DIRECT IN GROUND, CONCRETE 
OR IN rr·s OWN CONDUIT, 

ROAD CROSSING WITH CONDUITS 

STATION 
GROUND GRI> 

STATION 
GROUND GRID 

WARNING - IT IS A VIOLATION, Of THE NEW YORK STATE EDUCATION 
LAW. SECTION 7209.2. FOR ANY PERSON. UNLESS SHE OR HE IS 
ACTING UNDER THE DIRECTION OF A LICENSED PROFESSIONAL 
ENGINEER OR REGISTERED ARCHITECT, TO ALTER THIS DOCUMENT IN 
ANY WAY. IF Al TEREO, THE ALTERING PERSON SHALL COMPLY WITH 
THE REQUIREMENTS OF NEW YORK EDUCATION LAW, SECTION 7209.2. 

~ Engineering and 
• 8 Land Surveying, P.C. 
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BONDING RING CONDUCTOR (BRC) METALLIC STRUCTURE DETAIL 

~ 
~ ~ 

CONTROL ROOM 

µ 2AWG(35 CONNECTIONS TO STRUCTURE DETAILS SHALL BE MADE OF BARE L MM2) COPPER CONDUCTOR Willi A MINIMUM SIZE OF 4/0 AWG (35 MM2) 
'"'WG(~ 

H ... ..,...,NTRu L RuuM ~ Ru UNDIN~ , ...,.... • ._ r,<M2) 
SHALL BE MADE OF BARE COPPER CONDUCTOR 
WITH A MINIMUM SIZE F 2AWG /35 MM2l 

CONNECTIONS OF COPPER 
CONDUCTOR TO STEEL 

P ROUNDING PLANE STRUCTURES SHALL BE MADE ~ ~ -
WITH TINNED CRIMPEO-ON CABLE 
LUGS "l "l "l 

II II II 
il il il 
g g g 
~ ~ ~ 
" " " 
~ ~ - ~ Engineering and 3701thA-

Land Surveying , P.C . 81ATE1I04 
..... Yo,k, NYI0001 

lilt411 25Mohawll A-
S119,ia, NJOTSN 

~~3(35 

CONFIDENTlAL _ _ ,...,,,..,.. .... ,,.,""'""-"""""'""""'"°-"'""_""" __ ... ltA,.,._01' __ _ _ ,NfJu.ECTM_fO_,,,,,,_,,, ... ..,,_,,r-, ~ -J!f--01'- - "'~"""""""'"" _ __ _ _ ,,e .. y-..........., .. "" ____ .,. ,.._, . .,,..._,_,,. __ ,,, ___ ,.. ......... ~ .. -,,,, 
C PNTROL CUBICLE I CONTROL CUBI LE I 

THE MAIN EQUI 'OTENTIAL BONDING RING r------ GROUNDING PLANE MESH SHALL BE CONDUCTOR (BRC) SHALL BE OF BARE COPPER BUS, 
CONNECTED TO BRC Ill ONE POINT ONLY BY MINIMUM SIZE 1,57 X0.12 111 ,,av ,.,.., 4/0 AWG (120MM2) COPPER CONDUCTOR, >+-~~~ D 2AWG (35 2AWG(i:J ·-~ ,_ ~-

MM2) MM2) - - ORW BY = " ~~ 

(0 8IIl1Es 
f8,Kiewit @Hitachi Energy 

, 1aC-Rldge Rd •Z. II01N■ln Campua Dl1,.. 
Wooclelll'i..., NJ OTm ~ h,NorthCarol ... zreo& 

CONNECTION TO THE COMMON 
BONDING NETWORK (CBN) BY MEANS ALL JOINTS SHALL BE 
OF 2 PARALLEL BARE COPPER WIRES MADE WITH C-CLAMPS 
OF MINIMUM SIZE 4/0 AWG (120MM2) 

PROJECT 
,.--.._ 

GROUNDING THE CONTROL ROOM AT 
THE MAIN ENTRANCE OF CABLES. (CHPE 

....___.... :hamplain Hudson 

(,\ CONTROL ROOM GROUNDING DETAIL 

>ower Express 

Astoria HVDC 
~11,T,S 

Converter Station 
31-45 201 Avenue, Astoria, Queens NY 11105 
~ #850 . Lot #310 . BIN #4624437 

CONTROL ROOM 
GROUNDING DETAILS 

N 
~~ -~-,, PRO.lf'CTNO 10b121 

::; ",;. 
_,, 

,w 
Cl<E:Clll:D BY 

,_ 
~ .. 

WARNING - IT IS A VIOLATION, OF THE NEW YORK STATE EDUCATION 
1'', i E-636.00 LAW, SECTION 7209.2, FOR ANY PERSON, UNLESS SHE OR HE IS 

ACTING UNDER THE DIRECTION OF A LICENSED PROFESSIONAL 5.=·~#f ENGINEER OR REGISTERED ARCHITECT, TO ALTER THIS DOCUMENT IN -~~ .. 
ANY WAY. IF ALTERED, THE AL TE RING PERSON SHALL COMPLY WITH 
THE REQUIREMENTS OF NEW YORK EDUCATION LAW, SECTION 7209.2. 



12 1/2K ... J9' 
LAMPPOST. 

EXISTING 
GRADE TO BE 
VERIFIED WITH 
SURVEY 

SECURITY FENCE MOUNTED 
TO GUIDE RAIL BASE PLATE 

NYSDOT THRIE BEAM GUIDE 
RAIL GROUNDING REQUIRED 

PROPOSED 
ACCESS ROAD 

RETAINING WALL LIGHT POLE TYPICAL SECTION 

2X •112•13 Fasteoer 

"'' f-......2x #8 Fastener 
Access Cover 

SQOf9SQ 
g 

aire Access Door 

LIGHT FIXTURE MOUNffiG DETAL 
E•637.00 N,T,S 

POLE 

REFER TO HANDHOLE 
DETAIL 

BASE PLATE 

GROUND LINE 

stNGLE PECE STEEL POLE SHAFT 

WARNING- IT IS A VIOLATION, OF THE NEW YORK STATE EDUCATION 
LAW, SECTION 7209.2, FOR ANY PERSON, UNLESS SHE OR HE IS 
ACTING UNDER THE DIRECTION OF A LICENSED PROFESSIONAL 
ENGINEER OR REGISTERED ARCHITECT, TO ALTER THIS DOCUMENT IN 
ANY WAY. IF ALTERED, THE AL TERI NG PERSON SHALL COMPLY WITH 
THE REQUIREMENTS OF NEW YORK EDUCATION LAW, SECTION 7209.2 
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TWOPOSITTON 
TOGGLE SWITCH 

TOGGLE SWITCH MOMENTARY 
CONTACT TYPE SPOT 20 A, 

240V AC ANO TOGGLE SWITCH 
20A, 240V, TYPE SPOT 

NEMA3R 
ENCLOSURE 

CABINET ALUMINUM 
ALLOY SHEET 

GROUND ROD 

0 

Ill 

BONDING JUMPER 
#6AWG, 600V 

GROUND ROD 3/4" 
DIA, X 10' LONG 

PANEL WIRING DIAGRAM 

Q PANEL WIRING DIAGRAM 
,OQ N,T,S 

NAME PLATE 
(SEE NOTE 15) 

GROUND:2_ 

tJ~;~~J;~iSMINORGANIC 
~ NONCONDUCTING MATERIAL 

/ MOUNTING PANEL. 

CABINET ENCLOSURE 

480 VOLT 3 PHASE FEED 
FROM DISTRIBUTION PANEL 
4/C CABLE WITH GROUND 
SIZED PER LOCATION. 

GROUNDING CONDUCTOR #2 AWG, 

SCREENED AIR VENT 

3 POINT LOCKING 
HANDLE WITH 

PAD LOCK PROVISION 

CONCRETE 
WORK PAD 
SEENOTE2 

ANCHOR RODS, 4 MIN, 
OORD. WITH CABINET 

MFR, REQUIREMENTS 

BILL OF MATERIAL 
ITEM QUANTITY DESCRIPTION 

MAIN CIRCUIT BREAKER, J POLE, 600 VOLT 

A 1 100 AMP. FRAME, 100 AMP. NON-INTERCHANGEABLE 
TRIP INTERRUPTING RATING NEMA-22000 AMP. 
AT 480 VOLT. 

REMOTE CONTROL SWI TCH, ELECTRICALLY OPERATED. 
B 1 MECHANICALLY HELO, J POLE, SINGLE THROW, 100 At-AP. 

600 VOLTS CONTROL CIRCUIT 240 VOLT. 

CIRCUIT BREAKERS. 1 POLE. 100 AMP. FRAME, 
C 8 50 At-AP. NON-INTERCHANGEABLE TRIP INTERRUPTING RATING 

NEMA-10,000 AMP. AT 240V 

CONTROL CIRCUIT-CIRCUIT BREAl<ER. 1 POLE, 240 V. 
D 2 100 AMP. FRAME. 15 At-AP. NON-INTERCHANGEABLE TRIP 

INTERRUPTING RATING NEMA-5000 At-AP. AT 240 V 

E 1 
ASTRONOMIC MICROPROCESSOR-BASED 
2-CHANNEL CONTROLLER ( TIME SWITCH) 

F 1 20 At-AP. 120 VOLT FUSE 

G 1 
1.5 l<VA. SINGLE PHASE, ENCAPSULATED TRANSFORMER 
240 X 480 / 120 X 240 VOLT, 60 Hz 

H 1 SPST 20A S'MTCH ON DOOR, TO TURN LIGHT ON WHEN 
DOOR IS OPEN. 

I 1 
INCANDESCENT LIGHTING FIXTURE ENCLOSED AND GASl<ETED 
WITH 60 WATT, 120 V. LAMP 

J 1 20 At-AP, 120 VOLT, DUPLEX RECEPTACLE, GFCI 

K 1 COPPER GROUND BUS 164" (6.35) X 1" (25.4) X 12" (304.8mm) 
LONG t-AOUNTEO ON PANEL V.,TH LUGS AND 4 SPARE LUGS 

L 1 TOGGLE SWI TCHES MOUNTED IN 4 " ( 101.6) X 4 " (101.6 mm) BOX 

M 1 COPPER GROUND BUS 164"' (6.35) X 1" (25.4) X 12" (304.8mm) 
LONG t-AOUNTED ON PANEL Vt1TH LUGS AND SPARE LUGS 

NOTES: 

1, FOUNDATION SIZE SHALL BE COORDINATED WITH CABINET SIZE AND MFR. 

2. IN FRONT OF CONTROL CABINET DOOR, REMOVE VEGETATION AND 2" (50,6mm) 
TOP SOIL, LEVEL THE AflEA AND ON TOP, PLACE LENGTHwtSE PARALLEL TO 
CONTROL CABINET, A CONCRETE PAD 36" (914.4mm) x 60" (18,288m) x 4" (101mm) 
MIN. SIZE, THE COST OF LABOR AND MATERtALS ARE INCLUDED IN THE COST OF 
THE CONTROLLER, 

3, DOOR SHALL BE CONSTRUCTED FROM SAME TYPE OF MATERIAL AND THICKNESS 
AS CABINET. 

4, DOOR SHALL BE EQUIPPED WITH THREE POINT LATCHING MECHANISM 'MTH 
NYLON ROLLERS AT TOP THE BOTTOM, 

5, DOOR HINGE SHALL BE A HEAVY GAUGE CONTINUOUS HINGE WITH A 1/4" 
(6,35mm) DIA, STAINLESS STEEL HINGE PIN,. 

6, ALL EXTERNAL HARDWARE SHALL BE STAINLESS STEEL, 

7. CONTROL WRNG TO BE #12 AWG, 600V, TYPE "SIS" GRAY SWITCH BOARD WIRE, 
STRANDED COPPER .. 

8, CABINETS SHALL BE PRIMED ANO PAINTED AS SPECIAEO. 

9, THE HEADS OF CONNECTOR SCREWS SHALL BE PAINTED 'MiITE FOR NELITRAL 
BAR CONNECTION ANO GREEN FOR GROUND BAR CONNECTORS, 

10. ALL WIRING VYITHIN THE CABINET SHALL BE COLOR CODED AS INDICATED, 
R ■ RED BL ■ BLUE W ■ WHITE B ■ BLACK Y ■ YELLOW G ■ GREEN 

11. PROVIDE SEALING GROMMETS FOR ALL OPEN WIRING EXTENDED FROM DEVICES 
IN BOXES OR CABINETS WITHIN THE CONTROL CABINET. 

12. ALL WIRING SHALL BE NEATI. Y DRESSED AND SUPPORTED, 

13, THE CONTROLLER SHALL BE CONSTRUCTED TO U,L, STD. 508 ANO BEAR THE U,L. 
LABEL "ENCLOSED INDUSTRtAL CONTROL PANEL•. 

14. 12" (304.8 mm) x 1s· (406.4 mm) STAINLESS STEEL EXTERIOR NAMEPLATE SHALL 
BE ENGRAVED TO "STATE OF NEW YORK LIGHTING CONTROLS" UNLESS 
OTHERWISE SPECIAEO, 

WARNING- ITISA VIOl.ATIDN, OF THE NEW YORK STATE EDUCATION 
LAW, SECTION 7209.2, FOR ANY PERSON, UNLESS SHE OR HE IS 
ACTING UNDER THE DIRECTION OF A LICENSED PROFESSIONAL 
ENGINEER OR REGISTERED ARCHITECT, TO ALTER THIS DOCUMENT IN 
ANY WAY. IF ALTERED, THE AL TERI NG PERSON SHAU. COMPLY WITH 
THE REQUIREMENTS OF NEW YORK EDUCATION LAW, SECTION 7209.2. 
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3.14' ■ 1'.a' 
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