Petition For A Declaratory Ruling That No Certificate Of Environmental Compatibility And
Public Need Is Required For The Installation Of A Customer-Side two(2)- 400 kW Fuel Cell

Project To Be Located At Amgraph Packaging Inc., 60 Versailles Road, Sprague, CT 06383.

l. INTRODUCTION

Pursuant to Connecticut General Statutes Section 16-50k, Doosan Fuel Cell America Inc.
hereby petitions the Connecticut Siting Council (the “Council”) for a declaratory ruling
(“Petition”) that a Certificate of Environmental Compatibility and Public Need (“Certificate”) is
not required for the installation of two (2) 400 kW fuel cell in support of a customer-side
distributed resources project in Sprague, Connecticut (the “Project”) as described below. Doosan
Fuel Cell America Inc. submits that no Certificate is required because the proposed installation

would not have a substantial adverse environmental effect.

1. DESCRIPTION AND LOCATION OF THE PROJECT

The fuel cell is a customer-side installation distributed generation resource with grid
interconnection and is to be located at the Amgraph Packaging facility in Sprague, CT (see
project site — Attachment A). The installation consists of two (2) natural-gas fueled 400 kW
PureCell® Model 400 phosphoric acid fuel cell system (“Fuel Cell”) manufactured by Doosan
Fuel Cell America, Inc. in South Windsor, Connecticut (see Attachment B for Model 400
datasheet). The overall dimensions of each of the Fuel Cell power plants are nine feet wide by
twenty-nine feet long by ten feet tall. The units are totally enclosed and factory-assembled and

tested prior to shipment.
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The Fuel Cell is intended for a distributed generation and combined heat and power
application. The system for Amgraph Packaging Inc. will be capable of producing a total of 800
kW of continuous, reliable electric power while generating heat that will be used for space
heating. It will operate in parallel with the utility grid and provide a portion of the electrical
requirements of the facility. When all of the heat is used, the overall efficiency of the system will
be up to 90%, including both electric and thermal output. The fuel cell system will be used to
preheat the new boiler system Amgraph Packaging Inc. is planning for the facility. As long as
natural gas is available, electric power and heat can be generated.

The PureCell® Model 400 fuel cell system has been certified to meet the strict ANSI/CSA
FC-1 fuel cell safety standard to protect against risks from electrical, mechanical, chemical, and
combustion safety hazards. Numerous safety features have been incorporated into the design. A
combustible gas sensor and thermal fuses located throughout the power module cabinet detect
any over-temperature. The detection of a potential combustible gas mixture, over-temperature,
or the failure of this detection circuit will result in a power plant shutdown and a subsequent inert
gas (nitrogen) purge of the fuel cell stack and fuel processing system. This event will also result
in a system alarm notification to the power plant operator (Doosan Fuel Cell America, Inc.).

The power plant is designed with an integral emergency-stop button on the outside of the
enclosure to enable immediate shutdown in the event of an emergency. There is also a gas shut-
off valve and electrical disconnect switch easily accessible to emergency personnel.

The fuel cell stack is wrapped in a fire retardant blanket. There are no materials inside
the unit that would sustain a flame. There is no large volume of gas or any ignition that occurs
within the cell stack. The power plant does not store hydrogen; it consumes hydrogen-rich gas

equal to what it requires to produce power.
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Phosphoric acid is an integral part of the fuel cell system, acting as the electrolyte within
the fuel cell stack. Phosphoric acid is a surprisingly common substance that is contained in
common cola drinks. There is no reservoir of liquid; phosphoric acid is contained in the porous
structure of the fuel cell stack material by capillary action, similar to how ink is absorbed into a
blotter.

The only fluid in the power plant is water. All pressurized water vessels are designed to
ASME boiler codes and inspected annually. All piping, welds, etc. meet pressurized piping
standards. Water produced through the electrochemical process is “pure” water and is reclaimed
and reused by the process. The other source of water is water used in the external cooling
module, which is mixed with a propylene glycol and a rust inhibitor to prevent rust and freezing
in colder climates.

The fuel cell does not produce any hazardous waste during normal operation. Standard

Material Safety Data Sheets (MSDS) are available in the product service manual.

I1. PROJECT BENEFITS

Fuel cell technology represents an important step in advancing Connecticut’s goal of
diversifying its energy supply through the use of renewable energy, as expressed in Connecticut
General Statutes Section 16-244 et seq. The Project will serve as a cost-effective clean energy
source while also reducing the demand for grid electricity from this location. Further, this fuel
cell installation will support the efforts of the State of Connecticut to be a leader in the utilization
of fuel cell technology.

Because a fuel cell does not burn fuel, the system will significantly reduce air emissions
associated with acid rain and smog, and dramatically reduce those emissions associated with

global warming. The application of the Fuel Cell for Amgraph Packaging Inc. is estimated to
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reduce the facility’s annual carbon emissions by over 240 metric tons when compared to the
build margin emissions in the Northeast grid utility system (per the Green-e Climate Protocol for
Renewable Energy). The Fuel Cell is designed to operate in total water balance — no make-up
water is normally required after start-up and no water discharges to the environment will occur
under normal operating circumstances. Furthermore, unlike many traditional power generation
systems, fuel cells produce very little sound and typically do not require sound proofing or cause

the need for hearing protection.

IV.  NO SUBSTANTIAL ADVERSE ENVIRONMENTAL EFFECT

The proposed installation will have no substantial adverse environmental effect. The
installation and operation of the Fuel Cell will meet all air and water quality standards of the
Connecticut Department of Environmental Protection (“DEP”).

Section 22a-174-42 of the Regulations of Connecticut State Agencies (RCSA) governing
air emissions from new distributed generators exempts fuel cells from air permitting
requirements. Notwithstanding this exemption, the Fuel Cell system meets the CT emissions
standards for a new distributed generator as shown in Table 1 below, and no permits,
registrations or applications are required under rules based on the actual emissions of the fuel
cell. Furthermore, the Fuel Cell system has been certified by the California Air Resources Board
to meet the Distributed Generation Certification Regulation 2007 Fossil Fuel Emissions
Standards (see Attachment C). Please note that Doosan Fuel Cell America, Inc. is in the process

of reapplying for this certification as the manufacturer.
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Table 1: CT Emissions Standards for a New Distributed Generator

Air Pollutant CT Emissions Standard Each PureCell Model 400
(Ibs/MWh) Fuel Cell System at Rated
Power (lbs/MWh)
Oxides of Nitrogen 0.3 .02
Carbon Monoxide 2 .02
Carbon Dioxide 1900 1050

With respect to water discharges, the Model 400 Fuel Cell is designed to operate without
water discharge under normal operating conditions. To the extent that minimal water overflow
may occasionally occur, such discharges will consist of de-ionized water and will be directed to a
site sanitary drain or dry well. This discharge will be incorporated into the overall site design,
and will be covered by the site’s water discharge permit, if necessary.

Further, the Fuel Cell installation and operation will have no substantial adverse effect on
listed endangered species or listed Connecticut historical places. Attachment D contains the
relevant portion of the CT DEP’s Sprague Endangered Species map. The installation of the two
(2) PureCell Model 400 fuel cells will be located on the south side of the main Amgraph
Packaging facility along the paved the delivery road and is outside of identified locations of
endangered species populations. The Amgraph Packaging facility site had been a gravel pit
before the entire site become home to modern industrial plants, so it is not believed to be
considered “historical.”

The Fuel Cell will not emit noise in excess of limitations set forth in CT regulations. The
Fuel Cell location will be on the side of the Amgraph Packaging facility facing 28 acres of open
field, which is also owned by Amgraph Packaging Inc. The closest neighbor/residence is across
Inland Road-over 600 feet distance from the fuel cells. CT’s most strict applicable regulation
requires a noise level of no greater than 45dBA from a Class B emitter (Amgraph Packaging) to

a Class A receptor (residential houses). The fuel cell is expected to operate at full power (800
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kW), with a noise level in free field of below 45dBA at 200 feet. Therefore, the fuel cell is not

expected to emit “excessive noise” to any neighboring buildings.
V. LOCAL INPUT AND STATE-UTILITY INCENTIVES

Doosan Fuel Cell America Inc. met with local officials and then presented to the Sprague
Planning and Zoning Commission on July 1, 2015 the plans for the installation of the two fuel
cells. On July 7" the Sprague Planning and Zoning Commission approved the zoning permit for
the fuel cell installation “for the Amgraph property located at 90 Inland Road” (also known as 90
Versailles Road)—see Attachment E. Eversource Energy awarded Amgraph Packaging Inc. a 15
year Low Emissions Renewable Energy Credit (LRECs) contract for the electricity the new fuel
cell systems generates-[CLP Docket N. 11-12-06, Compliance-Order 5, December 4, 2013, Bid
Number 916].

V1.  CONCLUSION

As set forth above, Doosan Fuel Cell America Inc. requests that the Council issue a
determination, in the form of a declaratory ruling, that the proposed installation above is not one
that would have a substantial adverse effect, and, therefore, that a Certificate is not needed.
Respectfully submitted,

By:

(T
Dawn Mahoney, Esq.

General Counsel
Doosan Fuel Cell America Inc.
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Attachment A: Project Site. The fuel cell systems will be located in an area along the

southern Amgraph Packaging facility’s maintenance road.

Amgraph Packaging facility

FuelCell site
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Attachment B: PureCell® Model 400 Datasheet

Model 400
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DOOSAN PureCell Model 400
FUEL CELL SYSTEM
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Attachment C: California Air Resources Board Emissions Certification

State of California
AIR RESOURCES BOARD
Executive Order DG-029
Distributed Generation Certification of
UTC Power Corporation
PureCell® System Maodel 400

WHEREAS, the Air Resources Board (ARB) was given the authority under
California Health and Safety Code section 41514.9 to establish a statewide

Distributed Generation (DG) Certification Program to certify electrical generation
technologies that are exempt from the permit requirements of air pollution control

or air quality management districts;

WHEREAS, this DG Certification does not constitute an air pollution permit or
eliminate the responsibility of the end user to comply with all federal, state, and
local laws, rules and regulations;

WHEREAS, on September 3, 2009, UTC Power Corporation applied fora DG
Certification of its 400 kW PureCell® System Model 400 fuel cell and whose
application was deemed complete on November 25, 2009;

WHEREAS, UTC Power Corporation has demonstrated, according to test
methods specified in title 17, California Code of Regulations (CCR),

section 94207, that its natural-gas-fueled PureCell® System Model 400 fuel cell
has complied with the following emission standards:

1. Emissions of oxides of nitrogen no greater than 0.07 pounds per
megawatt-hour;

2. Emissions of carbon monoxide no greater than 0.10 pounds per
megawatt-hour; and

3. Emissions of volatile organic compounds no greater than 0.02 pounds per
megawatt-hour;

WHEREAS, UTC Power Corporation has demonstrated that its PureCell®
System Model 400 fuel cell complies with the emissions durability requirements
in title 17, CCR, section 94203 (d);

WHEREAS, | find that the Applicant, UTC Power Corporation, has met the
requirements specified in article 3, title 17, CCR, and has satisfactorily
demonstrated that the PureCell® System Model 400 fuel cell meets the
DG Certification Regulation 2007 Fossil Fuel Emission Standards;
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NOW THEREFORE, IT IS HEREBY ORDERED, that a DG Certification,
Executive Order DG-029 is granted.

This DG Certification:

1) is subject to all conditions and requirements of the ARB’s DG Certification
Program, article 3, title 17, CCR, including the provisions relating to
inspection, denial, suspension, and revocation;

2) shall be void if any manufacturer's modification results in an increase in
emissions or changes the efficiency or operating conditions of a model, such
that the model no longer meets the DG Certification Regulation 2007 Fossil
Fuel Emission Standards;

3) shall expire on the 17" day of February, 2015.
Executed at Sacramento, California, this 17 day of February 2010,

James Goldstene
Executive Officer

by
Isi

Michael Tollstrup, Acting Chief
Stationary Source Division
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Attachment D: Connecticut DEEP Sprague, CT Endangered Species Map (shaded areas

denote known locations of State and federally listed species).

Natural Diversity Data Base
Areas

SPRAGUE, CT
December 2014

m State and Federal Listed Species

& Significant Natural Communities

D Town Boundary

NOTE: This map shows general locations

of State and Federal Listed Species and
Significant Natural Communities. Information
on listed species is collected and compiled

by the Natural Diversity Data Base (NDDB)
from a number of data sources . Exact
locations of species have been buffered to
produce the general locations. Exact locations
of species and communities occur somewhere

in the shaded areas, not necessarily in the g A . , o
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and aquatic areas and eliminates the need for
the upstream/downstream searches required {Cell System
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preliminary screening tool for conducting a
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To use the map, locate the project boundaries
and any additional affected areas. If the
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Species Review form (DEP-APP-007), and h or T
submit it to the NDDB along with the !
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Use the CTECO Interactive Map Viewers
at www.cteco.uconn.edu to more precisely
search for and locate a site and to view
aerial imagery with NDDB Areas.

QUESTIONS: Department of Energy and
Environmental Protection (DEEP)

79 Elm St., Hartford CT 06106

Phone (860) 424-3011
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ureau of Natural Resources
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Exhibit E: Town of Sprague Planning and Zoning Commission approval

TOWN OF SPRAGUE

Pleniting dxd Zowing C -
1 Main Street

Baltic, Connecticut 06330
860-822-3000 Ext, 223

Fax; 860-822-3016

landuse@ctsprague.org

July 7, 2015

Josh Abrams

Doosan Fuel Cell America
195 Goevernor's Highway
South Windsor, CT 06074

Dear Mr. Abrams:

At the regular meeting of the Sprague Planning and Zoning Commission held on
July 1, 2015, your request for a zoning permit for two fuel cell units and ancillary
equipment for the Amgraph property located at 90 Inland Road was reviewed. Please be
advised that the Commission voted to approve your application.

If you have any questions, please contact us.
Sincerely yours,
Sandor Bittman, Chairman
SB/cjh

Cc:  Ken Fontaine, Amgraph Packaging
Joseph Smith, ZEO
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NOTES:

1. CONTRACTOR SHALL VERIFY ALL SITE DIMENSIONS, EASEMENTS,
EASEMENT LOCATIONS ETC.

2. PROVIDE INLET EROSION PROTECTION AROUND EXISTING CATCH
BASIN DURING DEMOLITION AND CONSTRUCTION.

3. CONTRACTOR SHALL CONTACT "CALL BEFORE YOU DIG" AND A
PRIVATE UTILITY LOCATOR SERVICE PRIOR TO START OF WORK.

4. CONTRACTOR SHALL HAND DIG IN ALL LOCATIONS WHERE POWER
CONDUITS, CONTROL CONDUITS, AND PIPING CROSS THE CL&P
UNDERGROUND PRIMARY FEEDERS, WATER LINES AND GAS LINES

ISSUED FOR PERMIT

Description

5. CONTRACTOR SHALL FIELD VERIFY ALL LAYOUT DIMENSIONS AND
LOCATE ALL UTILITIES PRIOR TO COMMENCEMENT OF ANY WORK.
PROVIDE VISUAL INSPECTION HOLES AT ALL FUEL CELL
PIPING/CONDUIT CROSSING POINTS OF THE EXISTING UTILITIES
(INCLUDING ELECTRIC, GAS, WATER, ETC) AND PROVIDE A
DETAILED ELEVATION SKETCH TO OWNER AND ENGINEER

BECKWITH ENCLOSURE IDENTIFYING ALL UTILITY LOCATIONS/DEPTHS. IMMEDIATELY

NOTIFY OWNER /ENGINEER OF ANY EQUIPMENT/PIPING/CONDUIT
LAYOUT CONFLICTS PRIOR TO STARTING WORK.
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5" CONC. PAD FOR DG METER
UTILITY ISOLATION SWITCH 2.
COORDINATE DIMENSIONS WITH
EATON CABINET SHOP DRAWINGS.

1 1!_5||

t

3-10"

2!_9"

1 1 l_5ll

3'-10"

5" CONC. PAD FOR DG METER / 2'-9" 4-0"

UTILITY ISOLATION SWITCH 1. |
COORDINATE DIMENSIONS WITH
EATON CABINET SHOP DRAWINGS.

EXISTING PROPANE

|
|
L

GENERAL NOTES:

1. CONTRACTOR SHALL VERIFY THAT ALL UNDERGROUND PIPING AND
ELECTRICAL CONDUITS ARE IN PLACE PRIOR TO POURING
CONCRETE SLAB.

2. ALL EXISTING CONSTRUCTION AND UTILITIES SHALL BE
SAFEGUARDED AND PROTECTED FROM DRAINAGE OR SETTLEMENT
DURING EXCAVATION AND CONSTRUCTION.

3. THE SUB GRADES SHALL BE PROOF COMPACTED BY AT LEAST FIVE
PASSES OF A VIBRATORY COMPACTOR HAVING A STATIC WEIGHT
OF AT LEAST 2 TONS.

4. CONTRACTOR SHALL PROVIDE ADEQUATE PROTECTION MEANS
(LARGEST PIPE TO SLEEVE EXISTING TEST WELL) DURING SITE
WORK AS TO NOT DAMAGE THE EXISTING TEST WELL.

85l_6|l

63!_2"

17l_0|l

EXTEND ASPHALT TO EDGE OF
CONCRETE PAD. SEE DETAIL 9/S1.1

a REMOVABLE BOLLARDS

\S1.1/7TYP.

EDGE OF EXISTING ACCESS ROAD

6"
TYP.

/ .

00" 1

(EXISTING CL&P

UNDERGROUND PRIMARY)

+3/8"

/

4

6"
Y

+1" —

SLOPE
SEE NOTE 14

CJ

3!_9"

7

5" THICK REINFORCED CONCRETE MAINTENANCE —
-
/3

APRON. (PITCH FOR DRAINAGE AWAY FROM
POWER MODULE SEE NOTE 14) +1" —\

X

CJ

CJ

5!_2||

321_5"

32!_5"

SLOPE

SEE
NOTE 14

10"

CJ

EXISTING TEST WELL
PROTECT DURING
CONSTRUCTION
(SEE GENERAL NOTE 4)

1 Oll

10"

TYP.

CJ

10!_4||

' lll
14'-25

SLOPE
SEE NOTE 14

CJ

\~REINFORCED THICKENED
SLAB UNDER FUEL CELLS

4" HOUSEKEEPING PAD FOR
RMS/HRM ENCLOSURE.
VERIFY DIMENSIONS WITH
MANUFACTURERS DWG.

EQUAL

21_2"

' 1"
16-95

cJ
|
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—0

DRYWELLY 7 )
TP, STy

441_4"

SLOPE

—_—

SEE
NOTE 14
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\en

AN

4!_2"
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CONCRETE PLAN

SCALE:¥¢" = 1'-0"

CL&P 700

CONCRETE NOTES:

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

ALL CONCRETE CONSTRUCTION SHALL CONFORM TO AMERICAN
CONCRETE INSTITUTE'S "BUILDING CODE REQUIREMENTS FOR
REINFORCED CONCRETE" (ACI 318 - LATEST EDITION) & "MANUAL OF
STANDARD PRACTICE FOR DETAILING REINFORCED CONCRETE
STRUCTURES" (ACI 315 - LATEST EDITION).

ALL CONCRETE SHALL HAVE MINIMUM COMPRESSIVE STRENGTH AT 28
DAYS OF 4000 PSI (UNLESS NOTED ON DRAWINGS).

REINFORCEMENT SHALL CONFORM TO ASTM "SPECIFICATION FOR
DEFORMED & PLAIN BILLET-STEEL BARS FOR CONCRETE
REINFORCEMENT" - A615 GRADE 60, MINIMUM YIELD STRENGTH OF 60,000
PSI.

ANCHOR BOLT STEEL SHALL CONFORM TO ASTM SPECIFICATION A36 OR
A307.

ALL EXPOSED CORNERS SHALL HAVE 3/4" CHAMFER UNLESS NOTED ON
PLAN.

ALL EXTERIOR CONCRETE SHALL HAVE AIR-ENTRAINING ADMIXTURE
PROVIDING 4% TO 6% TOTAL AIR CONTENT.

ALL EXPOSED CONCRETE SURFACES SHALL BE CURED IMMEDIATELY
AFTER FINISHING. CONCRETE SHALL BE KEPT CONTINUOUSLY MOIST FOR
A MINIMUM OF 7 DAYS OR APPLY TWO COATS OF CURING COMPOUND
WITH A SECOND COAT APPLIED AT RIGHT ANGLE TO FIRST COAT.
ALTERNATE METHODS MAY BE USED WITH PRIOR APPROVAL.

WELDING OF REINFORCEMENT (INCLUDING TACK WELDS) SHALL NOT BE
PERMITTED UNLESS NOTED ON PLAN.

DETAILING OF REINFORCEMENT SHALL BE PERFORMED USING STANDARD
END HOOKS AND WITH LAP SPLICE & EMBEDMENT LENGTHS ONLY AS
INDICATED ON DRAWINGS.

ALL EXTERIOR SLAB SURFACES SHALL HAVE A WOOD FLOAT FINISH.
SLAB FLATNESS TOLERANCE SHALL BE 1/4 INCH IN 10 FEET.
SLAB LEVEL TOLERANCE SHALL BE +/- 1/4 INCH PER 10 FEET.

SLAB SHALL HAVE A MINIMUM OF 7 DAYS CURE BEFORE ANY LOADS ARE
APPLIED.

SLAB THICKNESS TO REMAIN CONSTANT. SLOPE TOP SURFACE (ONLY) OF
CONCRETE 1/8" PER FOOT AWAY FROM FUEL CELL.

AFTER SETTING DOWN THE POWER MODULE APPLY RTV CAULKING TO
THE PERIMETER OF THE BASE FRAME, SEALING THE BASE FRAME TO THE
PAD.

REFERENCE THE GEOTECHNICAL REPORT DATED 2 /20/14 PREPARED BY
DR. CLARENCE WELTI, P.E., P.C.

ALLOWABLE BEARING PRESSURE = 4000 PSF.

ALL REBAR SUPPORTS SHALL CONFORM TO SPECIFICATIONS OF THE
CONCRETE REINFORCING STEEL INSTITUTE AND COMPLY WITH AMERICAN
CONCRETE INSTITUTE (ACI) ACI-50-66, ACI-315, AND ACI-315R. REBAR AND
WIRE MESH SHALL BE SUPPORTED BY DAYTON SUPERIOR INDIVIDUAL
HIGH CHAIR - HC OR APPROVED EQUAL.

Guilford, CT 06437
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NOTES:

FOR GENERAL NOTES AND CONCRETE NOTES, SEE DRAWING S1.0
2. REFER TO THE SOILS REPORT, SEE NOTE #16 ON S1.0.
CONTROLLED FILL: ALL TOPSOIL AND DISTURBED SOILS SHALL BE

—_

PLATFORM REQUIREMENTS: REPLACED WITH A CONTROLLED FILL. THE MATERIAL USED FOR -
1. SUPPORT 1,000 LBS. (3 TECHNICIANS + EQUIPMENT) CONTROLLED FILL SHALL CONFORM TO THE FOLLOWING =
g 2.  GALVANIZED STEEL, ALUMINUM AND FIBERGLASS GRADATION OR %" CRUSHED STONE CAN BE UTILIZED. %
- MATERIALS ARE ACCEPTABLE. GRADATION: (IF %" CRUSHED STONE IS NOT USED): 100% PASSING o
WWEF - 6x6 - W2.9 x 2.9 THE 3.5"SIEVE, 50 TO 100% PASSING THE %" SIEVE, 25 TO 80% x| c
(@-11/2") - OF PIPING AND CONDUITS PASSING THE NUMBER 4 SIEVE AND THE FRACTION PASSING THE raRe;
© EMOVABLE T BELOW PLATFORM NUMBER 4 SIEVE SHALL HAVE LESS THAN 10% PASSING THE Qla
FINISHED GRADE o S5
_\ £ X 5 RAILING TR |!/— gF?:g';? LTJg X\%giﬁggs Wlﬁ)j% LEAST 95% OF MODIFIED OPTIMUM DENSITY, 3 §
] — o . _ I ASTM D-1557. Q
GRATING & RERREAL 3. REFER TO THE SOILS REPORT, SEE NOTE #16 ON S1.0.
v /K ' % — COMPACTED SUBGRADE: THE SUBGRADES SHALL BE PROOF
CONTROLLED FILL & GRATING COMPACTED BY AT LEAST FIVE PASSES OF A VIBRATORY ©
SEE NOTE 2 \ 7 —+ o T =1 COMPACTOR HAVING A STATIC WEIGHT OF AT LEAST 2 TONS. S
COMPACTED SUBGRADE v V/ e 1 @ w2 N
SEE NOTE 3 ANGLE LEGS ANGLE FRAME | & 3 || _~|— ANGLES TO SUPPORT S
N
431 GRATE ON STEP
33 1 1
CLEARANCE FOR REMOVABLE \____ ANGLE LEGS
PIPING AND CONDUIT] RAILING
U 1" U l“
11_0! 4 '75 11_0! |_0| 4 '72 |_0|
| | | |
10 SCALE: N.T.S. 11 SCALE: N.T.S. 12 SCALE: N.T.S.
EDGE OF FUEL CELL
8" o 3" § R g (;l g D
5Y BRI N
28 deE N
— AR AN o}
f s ¥+ 5 &
25 228 8
= Q& <.
= —— .8
- i S 35 §
BASE COURSE (3" MIN) ALSO SEE TYPICAL ASPHALT ] S8 E%ES
‘ SATGH DETAIL 9 IF DISTANCE FROM EDGE OF NEW REMOVABLE CAP 0 EEER
7 ASPHALT COURSE ASPHALT PATCH TO EXISTING / / =
/ EXISTING THICKNESS PLUS PRIME WITH MC-70 NEAT ASPHALT PATCH IS LESS THAN (3) Y INSERT KEY HERE >
5 1" (3" MIN. THICKNESS) CUT LINE (TYP.) ASPHALT COURSE EXISTING FEET. CONTRACTOR SHALL SAWCUT INTO LOCK R
J THICKNESS PLUS 1" EXISTING PAVEMENT AT EDGE OF O
— EXISTING ASPHALT SURFACE — = %Y Y (3" MIN. THICKNESS) EXISTING PATCH AND REMOVE AND _
\1/1\: SAWCUT FULL DEPTH OF REPLACE PAVEMENT BETWEEN TO 0'3
EXISTING ASPHALT IN NEAT | | PATCH SECTIONS FINISHED — g
SELECT BACKFILL B 6" \L STRAIGHT LINE \_ GRADE ANCHOR SLEEVE 2 2
8" DIAMETER PVC PIPE 9|6 —TwiN DRIVEWAY BASE L EXISTING ASPHALT PATCH. COVER S
EXCAVATION LIMIT ABOVE TOP OF PIPE — 4 <|m : S
FILLED WITH CRUSHED a IF EXISTS &
STONE MAY VARY ACCORDING TO SOIL TYPE & < 7 LATCH PIN AND . 5
“““““ ] SAFETY REGULATIONS BUT SHALL BE KEPT = - ————r ; ANTI.TORSION BAR ' 2
CRUSHED STONE ———55= . TO A MINIMUM. NO OVER EXCAVATION WILL COMPACTED BACKFILL PER : ] S
Q BE ALLOWED. SPECIFICATION BASE COURSE EXISTING \ 5 )
N "
| 12'MAX_|MEASURED AT THICKNESS (3" MIN.) ANCHOR SLEEVE 2
ADDITIONAL BEDDING FOR T5P OF PIPE -2
— PLASTIC PIPE ~ J[- . STABILIZATION OF SUB g
] O’\_("" BASE COURSE IF REQUIRED 2
STABILIZATION MATERIAL ' NEW PIPE OR CONDUIT 1" MIN. SAWCUT OF DAMAGED SECTION OF 1" MIN. SAWCUT OF I~
3-0" (AS REQUIRED) | I I I s
, | BEDDING EXISTING PAVEMENT EXISTING PAVEMENT EXISTING PAVEMENT ~
INSTALLED POSITION REMOVED POSITION
7 SCALE: N.T.S. 8 SCALE: N.T.S. 9 SCALE: N.T.S. 36" HIGH REMOVABLE BOLLARD MODEL TO MATCH EXISTING (OR APPROVED EQUAL) .
INSTALL PER MANUFACTURES RECOMMENDATIONS. ( )
FRESH POURED CONCRETE PIER
INSTALL TOP OF CONCRETE SHALL BE PROTECTED FROM Z
AND ANCHOR POST AT GRADE FREEZING FOR 14 DAYS AND WILL —
REACH DESIGN STRENGTH AFTER N
PIER "D" DIAMETER PER 28 DAYS
MANUFACTURERS (D 0 ™ __|
RECOMMENDATIONS Z <E : <
ROUND POST ANCHOR SLEEVE BY \'fa__:\/ ] — O ™ —
TRAFFICGUARD OR APPROVED EQN Zds & (D xy <O — LLI
FUEL CELL 120" 4,000 PSI CONCRETE PIER N 2 O < 0
AT NOTED DIAMETER & HElCN K b 0P — m
SEISMIC TIE DOWN 3/8" L i x
WWF - 6x6 - W2.9 x 2.9 SEE DETAILS 4 8 5 ! S THREADED ROD - 1@ VERTICAL REBAR AT NOTED ————_ ¥ g . L O D) o
(@-112") JOINT SEALANT — 5 FUEL CELL | /(REMOVABLE FROM ANCHOR) QUANTITY, SIZE & LENGTH g & O | I_ Z
(TOOL SURFACE) = | vy | -
) \ . PVC DRAIN PIPE AT LENGTH = —— O <
W /£ ! ) BRACKET PLUG | DOOSAN TIE DOWN FROM ROCK TO BOLLARD AT ] <E D D
|—/ﬁ\ . © . - . . . . . . , 2N\ 1|2 | BRACKET FC69802 DIAMETER TO MATCH BOLLARD N al N 0P
- ' +l
# —X 3 _—— SHIM AS REQUIRED (D m Z
3 CONCRETE SLAB m
DOOSAN TIE DOWN \ | B e » < —
6" < < BRACKET FC69802 e e 7 I O
#5'S @ 12"0.C. . = z Ve ) #3 REBAR HOOP TIES EQUALS PIER 2 LL] m ) =
/ ] z DIAMETER MINUS 4" WITH 12" TIE LAP 257 e | | —
H he @)
ggEITN%?IELED FILL @ Suw - ? INSTALLED AT 2" CLEAR FROM TOP & > al
/ 1 1 w & BOTTOM OF PIER < S O @)
COMPACTED SUBGRADE / \ = | LL
SEEE NOTE 3 BOND BREAKER COMPRESSIBLE SS DROP IN ANCHOR, 3 INCHES MIN. THICK ROCK o N
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TAPE MATERIAL
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SCOPE OF WORK GENERAL NOTES
14. HEAT TRACE AND INSULATE ABOVE GROUND WATER PIPING. REFER TO MECHANICAL SYMBOLS
1. INSTALL ALL HOODS AND DRIP EDGES, WITH DOOSAN FURNISHED FASTENERS. DRAWING E3.0 DETAIL 2 FOR SPECIFIC APPLICATIONS. 1. THE MECHANICAL CONTRACTOR SHALL BE FAMILIAR WITH ALL CONTRACT 6 SUBJECT PIPING SYSTEM TO HYDROSTATIC TEST PRESSURE THAT 1S NOT LESS
DOCUMENTS FOR ALL TRADES AND SHALL COORDINATE WITH OTHER :
2. BOLT DOWN COOLING MODULE LEGS TO CONCRETE PAD 15. WATER DISCHARGE SYSTEM. PIPE TO DRY WELL IN FUEL CELL YARD. CONTRACTORS. '\TA'X/;('I“MRA TT"\élgi L':{iggﬁ&NF%F;Eiﬁg'\?/E-SEEETPFJEEE%L:T_\E/ S%L'IE#SEREXCEED SYMBOL DESCRIPTION
' i . i =
3. FURNISH AND INSTALL ALL EQUIPMENT, PIPING, INSTRUMENTATION AND CONTROLS AS 16. BREAK ALL PIPE LINES AT FUEL CELL EQUIPMENT AND FLUSH CLEAN IN ACCORDANCE 2. DRAWINGS ARE DIAGRAMMATIC ONLY, FINAL ROUTING OF PIPING AND EQUIPMENT COMPONENT IN SYSTEM UNDER VERIFY THAT STRESS DUE TO PRESSURE AT s
SHOWN ON THE M-SERIES DRAWINGS UNLESS OTHERWISE NOTED. FUEL CELLS SHALL BE WITH FUEL CELL INSTALLATION MANUAL. LOCATIONS SHALL BE DETERMINED IN THE FIELD. ADDITIONAL OFFSETS, ELBOWS, EA?’\EL%“&?(TE\(ERSTT'%L@%% E?IE?ST’I\II\?E-I-SE")é(I:EE\EliLEUI-II;—I'EF;ggEEES(EEBSi SSI\F;E%E:? ><] GATE VALVE (NORM OPEN) @
PROVIDED BY DOOSAN. ETC., SHALL BE PROVIDED AND INSTALLED WITHOUT ADDITIONAL COST TO THE : 9, o
17. BREAK ALL PIPE LINES AT EQUIPMENT AND BLANK. PRESSURE TEST WITH AIR OR N2 AND OWNER. "BUILDING SERVICES PIPING." AFTER HYDROSTATIC TEST PRESSURE HAS BEEN x|
4. FURNISH AND INSTALL 1” THREADOLET AND 1” FULL PORT BALL VALVE FOR CM, HG & LG HOLD FOR 24HRS AND PROVIDE A REPORT. COORDINATE WITH LOCAL BUILDING APPLIED FOR AT LEAST 10 MINUTES, EXAMINE PIPING, JOINTS, AND CONNECTIONS NC GATE VALVE (NORM CLOSED) 8 -g
SUPPLY FLOW METERS (BY OTHERS) INSPECTOR TO WITNESS TESTS AS NECESSARY. 3.  THE MECHANICAL CONTRACTOR SHALL FURNISH AND INSTALL ALL INCIDENTAL FOR LEAKAGE. ELIMINATE LEAKS BY TIGHTENING, REPAIRING, OR REPLACING B a
ACCESSORIES NECESSARY TO MAKE THE FUEL CELL COMPLETE AND READY FOR COMPONENTS, AND REPEAT HYDROSTATIC TEST UNTIL THERE ARE NO LEAKS. 216
5. INSTALL %’ THREADOLET AND THERMOWELL FOR CM, HG & LG SUPPLY AND RETURN 18. LABEL ALL PIPELINES PER CUSTOMER STANDARDS. IF CUSTOMER STANDARDS ARE NOT OPERATION. COORDINATE FILLING & PRESSURIZING OF LG WITH OWNER. BLANK OFF THE | (5| BALL VALVE (NORM OPEN) & 8
TEMPERATURE SENSOR PROVIDED BY OTHERS (CDH ENERGY). AVAILABLE THEN LABEL IN ACCORDANCE WITH ANSI/ASME A13.1. FIELD-INSTALLED PIPING AT THE POWER MODULE AND COOLING MODULE BEFORE a
4. ALL MECHANICAL WORK SHALL BE IN ACCORDANCE WITH APPLICABLE FEDERAL, PRESSURE TESTING IS CONDUCTED. DOOSAN MAY REQUEST TO WITNESS THE
6. INSULATE PIPING FOR HEAT CONSERVATION AND COVER FOR WEATHER PROTECTION AS 19. PAINT PIPELINES AND/OR INSULATION IN ACCORDANCE WITH CUSTOMER STANDARDS IF STATE AND LOCAL CODES. PRESSURE TEST. ALL COOLING AND HEAT RECOVERY PIPING SHALL BE 5
PER DRAWINGS. CUSTOMER STANDARDS ARE NOT AVAILABLE THEN PAINT THEM WHITE. THOROUGHLY CLEANED BEFORE PLACING IN OPERATION TO REMOVE ALL DIRT, [e]! BALL VALVE (NORM CLOSED) ©
5. ALL MECHANICAL EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH THE PIPING COMPOUND, MILL SCALE, OIL AND ALL OTHER MATERIAL FOREIGN TO THE S
7 INSULATE ABOVE GROUND COOLING MODULE PIPING FOR PERSONNEL PROTECTION AND 20. BALANCE ALL WATER FLOWS PER SPECIFICATIONS AND PROVIDE DOOSAN WITH A FINAL MANUFACTURER'S RECOMMENDATIONS. FLUID BEING CIRCULATED. THE POWER MODULE AND COOLING MODULE MUST BE 8
COVER FOR WEATHER PROTECTION. REPORT. ISOLATED WHEN FLUSHING THE PIPING. DO NOT FLUSH EITHER THE COOLING OR I 5' GAS COCK 5
6. FURNISH AND INSTALL PIPING AS SIZED ON THE PLANS. REFER TO P&ID FOR PIPING POWER MODULES. FLUSHING THROUGH EITHER MODULE MAY RESULT IN DAMAGE
8. DOOSAN SHALL FURNISH DOW FROST GLYCOL FOR COOLING MODULE AND FILL PIPING. CONNECTIONS, INSTRUMENTATION AND VALVE REQUIREMENTS. CONFIRM FLOW TO THE POWER MODULE AND COOLING MODULE. FLUSHING PROCEDURE SHOULD
DIRECTIONS FOR SUPPLY AND RETURN LINES PRIOR TO INSTALLATION OF ANY CONFORM TO THE DESIGN SPECIFICATIONS. IN ADDITION, THESE FLUSHING ? PRESSURE RELIEF VALVE
9. PROVIDE AND INSTALL GAS METER SET AND GAS PIPING FROM THE UTILITY STUB INTO WORK. REQUIREMENTS ARE UNIQUE TO THIS FUEL CELL PRODUCT:
THE FUEL CELL. GAS PIPING FROM THE UTILITY TO THE METER SHALL BE BY YANKEE GAS.
7. NATURAL GAS INSTALLATION SHALL COMPLY WITH LOCAL CODES. INSTALL MANUAL * DOOSAN PERSONAL SHALL BE NOTIFIED OF THE FLUSHING SCHEDULE FOR ALL
10. VENT REGULATOR BLEED LINE TO 15FT AWAY FROM ANY AIR INTAKES. GAS SHUTOFF VALVE WITH A 1/2" NPT PRESSURE TAP FOR TEST GAUGE PIPING.
CONNECTION AT UNIT. e DUE TO THE ISOLATION OF THE POWER MODULE AND COOLING MODULE DURING AIR RELIEF VALVE
11. INSTALL (2) NITROGEN GAS BOTTLE RACK / SPARE BOTTLE RACK AND MANIFOLD SYSTEM FLUSHING, A TEMPORARY BYPASS MAY BE NECESSARY AT THE SUPPLY AND
AND ALL HARDWARE TO SECURE 10 BOTTLES EACH. "APPLIES TO" DIRECTION FS{E;URN CONNECTIONS TO PERMIT CIRCULATION THROUGH THE ENTIRE PIPING
SIZE YSTEM.
12. FURNISH AND INSTALL NITROGEN PIPING FROM MANIFOLD TO FUEL CELL PER DRAWINGS. DESIGNATOR e THE POWER MODULE WILL NOT BE AVAILABLE TO HEAT THE FLUSHING FLUID AS IT IS
FLOW LABEL (S = SUPPLY, R = RETURN) CIRCULATED DURING FLUSHING. THE BUILDING BACKUP HEATING, OR OTHER Ve HOSE BIB
13. PROVIDE AND INSTALL CITY WATER MAKEUP COPPER PIPING TO FUEL CELL FROM — MATERIAL ;EEA:?\IOSBI%E\I(/IEE:?;"\IS% ggil;fi‘:llz_,ov\\//\lhl;lEITEEEIESTgHBEERkJA%wéLLS AND GAUGES. MUST
EXISTING CUSTOMER SUPPLY. —— "APPLIES TO" DIRECTION * ’ ’ ; ’
BE REMOVED FROM THE FLOW STREAM AS THE PIPES ARE BEING FLUSHED. [ﬂ PRESSURE REGULATOR
e IF THE PIPING SYSTEM IS NOT TO BE FILLED IMMEDIATELY AFTER FLUSHING, THEN
P&ID PIPING SCHEDULE <A4-LGs-CU > THE PIPING SYSTEM MUST BE DRAINED AND DRIED OUT WITH COMPRESSED AIR TO
REMOVE ALL LIQUID. | 61 BUTTERFLY VALVE (NORM OPEN)
SERVICE DESIGNATOR MATERIAL CONNECTIONS FLUID INSULATION JACKET NOTES S~ o«
9. COORDINATE WITH OWNER REGARDING POLICY OF DAILY WORK SITE CLEANUP, e 23 § 8
i 0 Ao " ADVANCED NOTICE FOR LOUD AND DISRUPTIVE WORK, AND SECURITY / SIGN-IN 2 T
COOLING MODULE CM-CU A53 GR B ERW SCH 40 STEEL WELDED 40% GLYCOL- 60% DI WATER 2" FIBERGLASS ALUMINUM OUTSIDE, FIBERGLASS JACKET UNDERGROUND DI WATER & GYCOL BY DOOSAN REQUIREMENTS. PROVIDE ALL MANUFACTURERS SAFETY DATA SHEETS (MSDS) | ,61 BUTTERFLY VALVE (NORM CLOSED) = = el j
PP FOR ALL MATERIALS BEING USED ON SITE FOR RECORD TO THE OWNER PRIOR TO E0 ol 2
HIGH GRADE HG-CS A53 GR B ERW SCH 40 STEEL WELDED e 2" FIBERGLASS ALUMINUM OUTSIDE, ALL SERVICE JACKET INSIDE 2 1/2" AND LARGER SITE ARRIVAL OF RELATED MATERIALS. NO MATERIALS ARE TO BE LEFT REMAINING CALIBRATED BALANCE £9 &8¢ .8
FDA/60% POTABLE WATER AT THE CLOSE OF PROJECT AND ARE TO BE REMOVED FROM THE SITE WHEN NO Pl VALVE i € T I8
12" FIBERGLASS (< 15" ID LONGER REQUIRED FOR THE WORK BEING DONE. e § K ER
0, _ " < . n , —
HIGH GRADE HG-CS A53 GR B ERW SCH 40 STEEL WELDED F4§ A/" /%(3;2/ E%?iTB&L\TVi\CT)ER o' FIBERGLASS ((> 2" D) ) ALUMINUM OUTSIDE, ALL SERVICE JACKET INSIDE 2" AND SMALLER 10. CONTRAGCTOR SHALL WARRANTY ALL WORKMANSHIP FOR A PERIOD OF ONE-YEAR %: CONTROL VALVE (SEE VALVE SCH) O R Cg
FROM THE SUBSTANTIAL COMPLETION OF WORK. ALL MATERIALS SHALL BE Ro)
SUBJECT TO THE MANUFACTURER'S WARRANTY PERIOD, BUT FOR NOT LESS THAN 7
0, - " 3 Q
LOW GRADE LG-CS A53 GR B ERW SCH 40 STEEL WELDED 40% DOWFROST GLYCOL 2" FIBERGLASS ALUMINUM OUTSIDE, ALL SERVICE JACKET INSIDE 21/2" AND LARGER. PIPING PROVIDED FOR A PERIOD OF ONE-YEAR FROM SUBSTANTIAL COMPLETION. \ S
FDA / 60% POTABLE WATER FUTURE CONNECTION = REDUCER
11. TEST & BALANCE SHALL BE PROVIDED FOR ALL WATER FLOW RATES AS SHOWN. ' °§
40% DOWFROST GLYCOL - | 1 1/2" FIBERGLASS (< 1.5" ID), 2" AND SMALLER. PIPING PROVIDED FOR PROVIDE ALL TEST AND BALANCE SERVICES IN ACCORDANCE WITH THE NEBB OR S
LOW GRADE LG-CS A53 GR B ERW SCH 40 STEEL WELDED EDA / 60% POTABLE WATER 2" FIBERGLASS (> 2" ID) ALUMINUM OUTSIDE, ALL SERVICE JACKET INSIDE FUTURE CONNECTION AABC. C HOSE COUPLING £
=
- 12. THE CONTRACTORS SHALL PROVIDE 5 COPIES OF (AS WELL AS ELECTRONIC) =
WASTE WATER WW-CU ASTM B88 TYPE L COPPER SOLDERED WASTE WATER 1" FIBERGLASS ALUMINUM OUTSIDE, ALL SERVICE JACKET INSIDE SUBMITTALS OF ALL INSTALLATION METHODS, MATERIALS AND ACCESSORIES FOR 41k DIELECTRIC UNION Z}
REVIEW AND APPROVAL. SUBMITTALS SHALL BE ASSEMBLED AND SUBMITTED
NATURAL GAS NG-CS A53 GR B ERW STEEL WELDED/FLANGED NATURAL GAS N/A BELOW GRADE PIPING SHALL HAVE AN EPOXY ADHESIVE & PRIOR TO ANY INSTALLATION WORK, AND SHOULD INCLUDE: ' 8
POLYETHYLENE COATING 2
NITROGEN GAS N2-CU ASTM B88 TYPE K COPPER BRAZED COMPRESSED NITROGEN N/A N/A A. PUMPS < FLOW ARROW 2
B. PIPING AND TUBING MATERIALS IS
MU WATER MU-CU ASTM B88 TYPE L COPPER SOLDERED WATER 1" FIBERGLASS ALUMINUM OUTSIDE, ALL SERVICE JACKET INSIDE C. PIPE AND TUBING SUPPORTS >
D. PIPING SPECIALTIES AND VALVES hnnd FLEXIBLE CONNECTOR g
E. VARIABLE FREQUENCY DRIVES (FUTURE) S
PIPING SPECIFICATIONS COMMISSIONING REQUIREMENTS F. GLYCOL FEEDER SYSTEM AND PROPYLENE GLYCOL MATERIAL (FUTURE) =
G. NATURAL GAS REGULATORS AND UTILITY METER 1r THERMOWELL
1. REFER TO P&ID PIPING SCHEDULE FOR APPLICABILITY OF PIPING MATERIALS. 1. THE CONTRACTOR SHALL INCLUDE AS PART OF THE BID (OR AS A SUBCONTRACT) COMMISSIONING SERVICES FOR ALL H.  UNDERGROUND PIPING/INSULATING MATERIALS
HEAT RECOVERY AND ASSOCIATED AUTOMATION SYSTEMS. COMMISSIONING OF THE FUEL CELLS AND THE SUPPORTING L. PIPE SHOP DRAWINGS
2. QUALITY ASSURANCE: SYSTEMS (COOLING MODULES, NITROGEN PURGE SYSTEM, AND HEAT RECOVERY MONITORING SYSTEM) SHALL BE BY J.  DUCT SHOP DRAWINGS (N/A) n PRESSURE GAUGE - ASHCROFT 1009

2.1.  ASME COMPLIANCE: COMPLY WITH ASME B31.9, "BUILDING SERVICES PIPING," FOR MATERIALS, PRODUCTS, AND OTHERS. THE PURPOSE OF THE COMMISSIONING SERVICES IS TO: K. AUTOMATION, INSTRUMENTATION, AND FIELD CONTROL DEVICES (FUTURE) SERIES 2 1/2" DIAL, STAINLESS STEEL O

INSTALLATION. SAFETY VALVES AND PRESSURE VESSELS SHALL BEAR THE APPROPRIATE ASME LABEL. ALL PRESSURE : CASE, RANGE 0-30" H,0 FOR GAS, 0-100
L. AUTOMATION SYSTEM SHOP DRAWINGS INCLUDING: (FUTURE) Z
VESSELS TO COMPLY WITH THE ASME BOILER AND PRESSURE VESSEL CODE, SECTION VI, DIVISION 1. 1. VERIFY THAT APPLICABLE EQUIPMENT AND SYSTEMS ARE INSTALLED ACCORDING TO THE MANUFACTURER'S PSIG FOR LIQUID, UNLESS OTHERWISE .

2.2.  ALL EQUIPMENT INSTALLATION SHALL COMPLY WITH AND FOLLOW ALL MANUFACTURERS INSTALLATION REQUIREMENTS RECOMMENDATIONS AND TO INDUSTRY ACCEPTED MINIMUM STANDARDS AND THAT THEY RECEIVE ADEQUATE e INTERCONNECTING WIRING DIAGRAMS INDICATED. O L]
INCLUDING, BUT NOT LIMITED TO, TRAINING QUALIFICATIONS, INSTALLATION MANUALS, REQUIRED CLEARANCES, AND OPERATIONAL CHECKOUT BY INSTALLING CONTRACTORS. e PIPING & INSTRUMENTATION DRAWINGS (D
REQUIRED CERTIFICATIONS 1.2. VERIFY AND DOCUMENT PROPER PERFORMANCE OF EQUIPMENT AND SYSTEMS. «  SEQUENCE OF OPERATION (AS PROGRAMMED) a PRESSURE SWITCH Z

1.3. VERIFY THAT O&M DOCUMENTATION LEFT ON SITE IS COMPLETE. e  PROGRAMMING CODE LLI
3. COPPER PIPING SPECIFICATION: 1.4. VERIFY THAT THE OWNER'S OPERATING PERSONNEL AND DOOSAN ARE ADEQUATELY TRAINED. e HMI/FRONT END PROGRAMMING / DEVELOPMENT v —
3.1. REFER TO THE APPLICABLE DETAIL DRAWING FOR PIPING CONNECTIONS, INSTRUMENTATION AND VALVE REQUIREMENTS. —
3.2.  CONFIRM FLOW DIRECTIONS FOR SUPPLY AND RETURN LINES PRIOR TO INSTALLATION OF ANY WORK. 2. SCOPE OF WORK
M. HARDWARE & INSTRUMENTATION SUBMITTALS D

3.3.  ALL PIPING SHALL BE TYPE L OR K COPPER, ASTM B-88, WITH CAST COPPER SOLDER JOINT FITTINGS. JOINTS SHALL BE 2.1.1. INSPECT ALL INSTALLED WORK AND VERIFY THAT IT IS READY FOR START-UP / OPERATION N, AS-BUILTS OF ALL ABOVE SUBMITTALS AT COMPLETION OF PROJECT U.O.N. UNLESS OTHERWISE NOTED 4p)

SOLDERED USING ASTM B32, LEAD-FREE ALLOYS OR BRAZED USING AWS A5.8, BAg1, SILVER SOLDER. 2.1.1. PROVIDE DOCUMENTATION TO SUPPORT THIS BY PROVIDING REVIEW AND APPROVAL OF Z <E o0 Z

3.4.  INSULATE PIPING AS PER THE P&ID SCHEDULE 21.1.1. TEST REPORTS 14. NATURAL GAS AND NITROGEN PIPING SHALL BE CLEARED OF FOREIGN MATERIAL — O o <E

3.5. FOR EXTERIOR APPLICATION PROVIDE WITH EMBOSSED ALUMINUM (20 MIL) JACKETS AND WEATHER PROOF SEAL. 21.1.2. MFRPRE-START-UP CHECKLISTS USING COMPRESSED AIR, NITROGEN, OR OTHER NON FLAMMABLE GAS PRIOR TO FC FUEL CELL O

3.6. PROVIDE DIELECTRIC CONNECTIONS AT ALL CONNECTIONS TO DISSIMILAR MATERIALS (I.E., COPPER AND STEEL). 2.1.1.3. CUSTOM GENERATED PRE-FUNCTIONAL CHECKLISTS (THIS IS REQUIRED IF EQUIPMENT DOES NOT HAVE MFR CONNECTING TO THE FUEL CELL. ( I > m —

3.7. ROUTE PIPING SUCH THAT IT DOES NOT IMPEDE ACCESS TO ANY EQUIPMENT. PROVIDED CHECKLISTS) o <E 0p)

3.8. SUPPORT PIPING AS SHOWN ON THE APPLICABLE DETAIL DRAWING 2.2. REVIEW AND APPROVAL OF ALL START-UP REPORTS MUW MAKE-UP WATER < dp)

3.9. SUPPORT NON ROOFTOP PIPING WITH LIGHT-DUTY CLEVIS HANGERS SUSPENDED FROM THE CEILING USING THREADED ROD 23. REVIEW AND APPROVAL OF TEST AND BALANCE REPORT GENERAL INSTALLATION NOTES — @ @)
ATTACHED TO A STRUCTURAL BEAM FLANGE OR SIDE BEAM BRACKET. PROVIDE VIBRATION ISOLATORS AS NECESSARY TO 2.4. REVIEW AND APPROVAL OF OPERATIONS AND MAINTENANCE MANUAL x LLI O — L
PREVENT STRUCTURE-BORNE NOISE. WHERE HANGING FROM THE THE CEILING IS NOT PRACTICAL, SUPPORT PIPE FROM 25. DEVELOP FUNCTIONAL TEST PROCEDURES TO VERIFY OPERATION THE FOLLOWING EQUIPMENT AND SYSTEMS 1. THE INSTALLATION MUST BE IN STRICT ACCORDANCE WITH NFPA 853 PLC CONTROL SYMBOLS O -l Z 2l
THE FLOOR USING A THREADED ROD AND A PIPE CLAMP ANCHORED TO THE CONCRETE VIA A CEILING FLANGE. INSTALL MEET THE INTENDED DESIGN: STANDARD FOR THE INSTALLATION OF STATIONARY FUEL CELL POWER | - <
CLAMP OR CLEVIS OVER INSULATION WITH PIPE PROTECTION SADDLES. 2.51. PUMPS SYSTEMS. < — LL] U)

3.10. SUPPORT ROOFTOP PIPING USING MIRO INDUSTRIES (OR EQUAL) FLOATING PIPE SUPPORT SYSTEM. 2.5.2. VARIABLE FREQUENCY DRIVES OR FVNR STARTERS SYMBOL DESCRIPTION <E I -

3.11. PITCH ALL PIPING TOWARDS ITS EQUIPMENT SOURCE TO PROVIDE SELF-DRAINING TO THE MAXIMUM EXTENT POSSIBLE. 2.5.3. AIR HANDLER PRE-HEAT COILS AND FILTER UNITS (FUTURE) 2. THE FUEL CELL ENCLOSURE MUST BE PROTECTED AGAINST WELD, - D_ D O (D
PROVIDE 3/4" DRAIN BALL VALVES WITH CAPPED HOSE END CONNECTIONS AT ALL SYSTEM HIGH AND LOW-POINTS AND AS 2.5.4. ALL NEW CONTROL DEVICES (CONTROL VALVES, RELAYS, CSRs, ISOLATORS, SENSORS, TRANSMITTERS) SOLDER, OR BRAZING SPLATTER DURING CONSTRUCTION. 0P (D
SHOWN ON THE DRAWINGS. 2.5.5. ALL EXISTING CONTROLS THAT ARE MODIFIED m L

2.56.  BUILDING AUTOMATION SYSTEM CONTROL PROGRAMMING AND SEQUENCE OF OPERATIONS 3. REFER TO DOOSAN SUBMITTALS FC75589 AND SUB00020050 FOR m — CONTROL POINT TYPE | < 2 —
4. STEEL PIPING SPECIFICATION: 2.5.7. HMI / GRAPHIC USER INTERFACE ADDITIONAL INFORMATION ON THE POWER MODULE AND COOLING LLI m

4.1. REFER TO THE APPLICABLE DETAIL DRAWING FOR PIPING CONNECTIONS, INSTRUMENTATION AND VALVE REQUIREMENTS. 2.5.8. ELECTRICAL CURRENT TRANSFORMERS AND WATT TRANSDUCER FOR FUEL CELL LOAD FOLLOWING CONTROL MODULE. v D_ > O

4.2. CONFIRM FLOW DIRECTIONS FOR SUPPLY AND RETURN LINES PRIOR TO INSTALLATION OF ANY WORK. 2.6. PREPARE WEEKLY LOGS (DURING TESTING) AND DOCUMENT ANY DEFICIENCIES WITH PROPOSED RESOLUTION — CONTROL POINT ID NUMBER 2l =

4.3. ALL NEW PIPING SHALL BE SCHEDULE 40, CUT GROOVED STEEL, ASTM A-53 Tp. S, DUCTILE IRON GROOVED-END FITTINGS 2.7. REVIEW TRAINING PLAN FOR OWNER PERSONNEL AND DOOSAN DESIGN INTENT NOTES R < ) N
AND COUPLINGS, VICTAULIC OR APPROVED EQUAL. GASKETS SHALL BE SUITABLE FOR HVAC SERVICE EXCEPT FOR HEAT 2.8. PREPARE COMPLETE COMMISSIONING REPORT DOCUMENTING ALL OF THE ABOVE FIELD DEVICE m D
MEDIUM PIPING WHICH SHALL REQUIRE EHP GASKETS. FOR ANY PIPE AND FITTINGS LESS THAN 3", TYPE L COPPER, ASTM — —
B-88, WITH CAST COPPER SOLDER JOINT FITTINGS MAY BE SUBSTITUTED. JOINTS SHALL BE BRAZED USING APPROPRIATE 1. THE FUEL CELL WASTE HEAT SHALL BE UTILIZED IN THE FUTURE. (REFER TO POINT LIST FOR DEFINITIONS) <E
SILVER SOLDER.

2 NOHEATRECOVERY IS NCLUOED AT TS THE Lo PPN I vy (DE o

45. FOR EXTERIOR APPLICATION PROVIDE WITH EMBOSSED ALUMINUM (20 MIL) JACKETS AND WEATHER PROOF SEAL. CUSTOMER. ANY FUEL GELL WASTE HEAT THAT IS NOT CONSUMED BY L

4.6. PROVIDE DIELECTRIC CONNECTIONS AT ALL CONNECTIONS TO DISSIMILAR MATERIALS (I.E., COPPER AND STEEL). THE BUILDING WILL BE REJECTED TO THE FUEL CELL COOLING MODULE AO ANALOG OUTPUT =

4.7. SUPPORT PIPING AS SHOWN ON THE APPLICABLE DETAIL DRAWING : <

4.8. SUPPORT NON ROOFTOP PIPING WITH LIGHT-DUTY CLEVIS HANGERS SUSPENDED FROM THE CEILING USING THREADED ROD DI DIGITAL INPUT L
ATTACHED TO A STRUCTURAL BEAM FLANGE OR SIDE BEAM BRACKET. PROVIDE VIBRATION ISOLATORS AS NECESSARY TO
PREVENT STRUCTURE-BORNE NOISE. WHERE HANGING FROM THE THE CEILING IS NOT PRACTICAL, SUPPORT PIPE FROM DO DIGITAL OUTPUT (D
THE FLOOR USING A THREADED ROD AND A PIPE CLAMP ANCHORED TO THE CONCRETE VIA A CEILING FLANGE. INSTALL
CLAMP OR CLEVIS OVER INSULATION WITH PIPE PROTECTION SADDLES. S— BINARY SIGNAL WIRE

4.9. SUPPORT ROOFTOP PIPING USING MIRO INDUSTRIES (OR EQUAL) FLOATING PIPE SUPPORT SYSTEM. ANAL \GNAL (4-20 mA

4.10. PITCH ALL PIPING TOWARDS ITS EQUIPMENT SOURCE TO PROVIDE SELF-DRAINING TO THE MAXIMUM EXTENT POSSIBLE. S OG SIGNAL (4-20 mA) ————— o B
PROVIDE 3/4" DRAIN VALVES WITH CAPPED HOSE END CONNECTIONS AT ALL SYSTEM HIGH AND LOW-POINTS AND AS SHOWN ¢ ( ANALOG SIGNAL (0-10 VDC) roject No.- rawn By
ON THE DRAWINGS. KFH

(——— ¢ | PNEUMATIC SIGNAL (AS-REQD)
5. NATURAL GAS PIPING SPECIFICATION: Date. Dosion Bu:

5.1. NATURAL GAS INSTALLATION SHALL COMPLY WITH CONNECTICUT FUEL GAS CODE. INSTALL MANUAL GAS SHUTOFF VALVE ate: esign By
WITH A 1/2” NPT PRESSURE TAP FOR TEST GAGE CONNECTION AT EACH FUEL CELL. 07/06/15 SDF

5.2. NATURAL GAS PIPING SHALL BE STEEL PIPE ASTM A 53/A 53M, TYPE E OR S, GRADE B; SCHEDULE 40, BLACK. JOIN PIPING
USING TAPES, GASKETS, AND BOLTS AND NUTS: SUITABLE FOR NATURAL GAS AND AS RECOMMENDED BY PIPING _ _
MANUFACTURER AND THE NATIONAL FUEL GAS CODE, ANSI Z223.1. Scale: Check By.

53. VERIFY GAS PRESSURE AT EACH FUEL CELL IS AT LEAST 10" W.G. TO SUPPORT THE MINIMUM PRESSURE REQUIRED WHILE AS NOTED DSF
GAS IS FLOWING.

5.4. MAXIMUM ALLOWABLE PRESSURE IS 14" W.G. PROVIDE LOCK-OUT PRESSURE REGULATOR AS SHOWN ON THE MECH DWGS. R

rawing No.:
6. UNDERGROUND PIPING
6.1 ALL UNDERGROUND PIPING SHALL BE ALL-WELDED (STEEL) OR ALL-BRAZED (COPPER) CONSTRUCTION.
6.2 ALL UNDERGROUND PIPING SHALL BE INSULATED AND WATER-PROOFED IN ACCORDANCE WITH THE DETAILS ON DRAWING

M3.1 OR APPROVED EQUAL.
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1. CONTRACTOR SHALL VERIFY ALL SITE DIMENSIONS, EASEMENTS, ©
EASEMENT LOCATIONS ETC.
2. PROVIDE INLET EROSION PROTECTION AROUND EXISTING CATCH
BASIN DURING DEMOLITION AND CONSTRUCTION.
3. CONTRACTOR SHALL CONTACT "CALL BEFORE YOU DIG" AND A
PRIVATE UTILITY LOCATOR SERVICE PRIOR TO START OF WORK.
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LOCKABLE. AS REQ'D. BY ANSI/CSA TO Ly CL&P 700 0P | I
BE READILY ACCESSIBLE. REEL :C LL]
: |
1/2" NPT ANALYSIS PORT WITH SHUT-OFF Rl O <E
byl — CONTRACTOR SHALL INSTALL GAS METER —l
VALVE AND CAP. BER -
BER SET IN ACCORDANCE WITH YANKEE GAS —
GAS REGULATOR, MAXITROL 210E 10-22" EER STANDARD. CONTRACTOR SHALL < — Z—
WC SET @ 14" WC. 4,500 CFH @ 5 PS o COORDINATE WITH OWNER AND DOOSAN <E D)
=] =1 INLET. SEE DWG M40 TYPICAL 1+ BN FOR INSTALLATION OF GAS SERVICE. D_ 7)) <E
ALL ENCLOSURE PIPING WITH 2" INSUL. 2" CLASS 150LB CS : I I : _| GA GAS GAS GAS GAS GAS GAS (D
PENETRATIONS TYPICAL FOR LI & LO. T HREADED FLANGE s I m < T
MUST BE SEALED 24" cLAss 150L8 THREADED FUEL CELL FUEL CELL BREt LLd oY @)
WEATHERTIGHT FLANGE (TYP. FOR 2) 3 ; NN — CONTRACTOR SHALL COORDINATE
FC-2 FC-1 3/4" FNPT CONNECTION BER > L]
TYPICAL PIPING WITH 2" INSUL. — POINT INSIDE FUEL CELL N EXACT LOCATION OF GAS CONNECTION a2l
TYPICAL FOR CI &CO. BRR WITH YANKEE GAS. < o o 2
2" CLASS 150LB " ! BN
, 3/4" WATER MAKEUP WITH 1 DRYWELL. SEE I I I| m o)
THREADED FLANGE  \ ¢, INSULATION . PROVIDE BALL DETAIL 7/S1.1 ol
(TYP.FOR 4) VALVE SHUT-OFF AND HOSE BIB. ERR
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DOOR WITHOUT OBSTRUCTION TYP: b Project No.: Drawn By:
= COOLING MCODULE , COOLING MODULE KFH
HEAT TRACE ALL WATER PIPING WHERE , Y i
EXPOSED TO AMBIENT-TEMPERATURES. - CM-2 ! CM-1
SEE DWG. E-3.0 FOR REQUIREMENTS. ! ! Date: Design By:
= | ______2cof 4 07/06/15 SDF

DASHED PIPING DENOTES
UNDERGROUND INSTALLATION

MECHANICAL PLAN
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NATURAL GAS SHUT-OFF VALVE.
NATURAL GAS ANALYSIS PORT.

NITROGEN TUBING AND NATURAL GAS LINE
(MUST NOT BLOCK OPENING OF ACCESS DOORS)

AC UNIT %" DRAIN, PITCH TO E

INTERNAL DRYWELL OR SANITARY NATURAL GAS REGULATOR SEE P&ID E
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9 ELEVATION SHOWING PIPING OPENINGS s
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SCALE: NTS
m SN N SN N (1) —LINE REGULATOR - BRASS  SET AT 55 PSI
/ ’ A S U A S (2) —DOME REGULATOR - BRASS * CONTROLLED BY LOADING REGULATOR
N A S 3 — LOADING REGULATOR - BRASS e SET AT 200 PSI
INTERFACE AREA. | i D ISG SETRONT (DECREASING)
363" 3-14%" 314" 375" | 4'-4" PIPING CONNECTIONS - (8) — RELIEF VALVE - BRASS * 100 PSI
| MUST CLEAR DOOR SWING H H e (8)— RELIEF VALVE - BRASS * 300 PSI
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I FREE STANDING UNIT SHIPPED IN ONE PIECE
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= 95%-N2/5%-H2 P J O
(10 CYLINDERS TOTAL) D
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8'-1" 2734:} 4§
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] Pl o | : o ,E
AN . ___ELEVATION - FREE STANDING GAS MANIFOLD PANEL N NN ANERN SECTIONA-A
315" 3-14&" 314" 314" 3-1%" 3-14%" 3-15" - AIRGAS PARTNo. V89ES1464
3 DOOR SWING CLEARANCE PLAN NITROGEN BOTTLES, MANIFOLD AND BOTTLE MOUNTING FRAME DETAIL
SCALE: NTS 7 SCALE: NTS 3
T T T T T T T NOTE: PROBE MUST BE RETRACTED T Z
DURING PIPE FLUSHING. a —
[0's
————————— - FUTURE WATER FLOW METER 2 oo 1 PRESSURE GAUGE (D
= | SUPPLIED BY DOOSAN 2z R WEATHERPROOF HOUSING 1+ (SEE DWG M1 SPECIFICATIONS) 0O ¢ cil)
A E— - m | f‘} | SUPPLIED BY DOOSAN (OPTIONAL) TEMPERATURE GAUGE Z <E o0 —
Il > < SWAGELOK FITTING (SS-300-1-4BT, OR SIMILAR | I | (SEE M1 SPECIFICATIONS) — O <
<2 TO MATCH SENSOR DIAMETER) | L | 8 —
1" FULL PORT BALL VALVE < | L ( I )
/ 'é',J 2 : i i : STANDARD 3/4" NPT EXTERNAL, 1/2" NPT INTERNAL m o LL]
4 CONSULT DOOSAN FOR LATEST METER — THREAD THERMOWELL, INSERT TO 1/2 PIPE o <
1" CLOSE LINE SIZE TEE WITH 1" FPTBRANCH S |2 & SENSOR PIPING PROVISIONS. L_ir= ] DIAMETER ] gééﬂj/,‘,;EBDF;ASS BUSHING (IF ! P — O
NIPPLE / OR 1" THREAD-O-LET ngg&néi%g{mm BE FURNISHED BY LINE SIZE TEE WITH 3/4" FPT BRANCH STANDARD 3/4" NPT = LLl O ]
i ' = / OR 3/4" THREAD-O-LET LINE SIZE TEE WITH 3/4" T DA L 1/2" BALL VALVE O j - <
i FPT BRANCH OR 3/4" —-: — L
i THREAD-O-LET LINE SIZE TEE WITH 3/4" FPT TTl 3/4"x1/2" NPT BRASS BUSHING < <E O
! PIPE PIPE BRANCH - D_ D) —_—
MIN. 5x PIPE DIA. MIN. 10x PIPE DIA. II PIPE ?é) (D <ZE
WATER METER PROBE MUST BE INSTALLED IN UPPER 180° OF PIPE, FOR HORIZONTAL PIPE. D_ g [I (j-:)
ANY CIRCUMFERENTIAL LOCATION IS ACCEPTABLE, FOR VERTICAL PIPE. < all Y
© O
WATER FLOW METER DETAIL TEMPERATURE SENSOR AND THERMOWELL DETAIL THERMOMETER AND WELL DETAIL PRESSURE GAUGE CONNECTION DETAIL Yy o >
6 SCALE: NTS S SCALE: NTS 4 SCALE: NTS 3 SCALE: NTS (D
FOUNDATION WALL <
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d PRESSURE PLATES
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=~ Project No.: Drawn By:
O k STAINLESS STEEL KFH
_ TIGHTENING LUGS
< Date: Design By:
PIPE 07/06/15 SDF
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\ CORE DRILLED PENETRATION Scale: Check By:
SIZED FOR PIPE PASSING AS NOTED DSF
THROUGH WALL
/\/ Drawing No.:
PIPE THRU EXTERIOR WALL NOT USED

2 SCALE: NTS 1 SCALE: NTS




- PIPE (TYP.)

HANGER ROD

U-BOLT - SAME MATERIAL
AS PIPE (TYP.)

INSULATION (VAPOR
BARRIER TYPE IS

REQUIRED FOR LOW
TEMPERATURE PIPE)

BOLTS, NUTS & WASHERS
(TYP.)

\/

”
I

PROVIDE HIGH COMPRESSIVE
STRENGTH INSULATION

(9 PCF MIN. DENSITY)
UNDER INSULATION SHIELD

ISSUED FOR PERMIT

Description

WELD JOINTS AS NECESSARY

INSULATION SHIELD WELD
AT HANGER SIZE BRACKET (CHANNEL, ANGLE, ©
CC SADDLE ETC.) AS NECESSARY TO SUPPORT @
LOADING =
o
ADJUSTABLE CLEVIS HANGER ADJUSTABLE CLEVIS HANGER
RED HEAD MECHANICAL ANCHOR FOR CONCRETE
] / OR LAG SHIELD ANCHOR
PROVIDE INSULATION SHIELD -
AND INSERT FOR ALL PIPING o
(8" MIN. LENGTH) 1/2" DIA.
HANGER RODS WITH
36" MAX. SPACING ON
\ EACH CHANNEL

WALL-MOUNT PIPE SUPPORT

[amma)
: r 7 : BAND 8 SCALE: NTS
1" MAX. | ’ 1 5/8" 12 GAGE

S CHANNEL OR 2"x2"x1/4"

=

ANGLE
SIDE VIEW RED HEAD MECHANICAL ANCHOR FOR ggfggg?&iﬁg?'—
TRAPEZE HANGER FOR UP CONCRETE OR LAG SHIELD ANCHOR
TO 1000 LB. (453 KG) UNIFORM LOAD —
> 8 22EQ
] e %5 s j
= "R =
TYPICAL PIPE HANGERS So 89 L
Q I 2 @»n
NOTE: £ 229 g
ALL EXTERIOR PIPE HANGERS SHALL BE GALVANIZED — § "g S € .E
<= 2. = .3
MAXIMUM PIPE/TUBING SUPPORT SPACING ; UNISTRUT PIPING CLAMPS *3  SKES
<O A m Y
NOM.SIZE IN. |THRU3i4 | 1 |114|112] 2 [212] 3 4 5 6 8 10 | 12 | 14 | 16 | 18 | 20 | 24 S
\.: .9
— %2}
PIPE FT. 7 7 7 9 10 M| 12 |14 |16 | 17 | 19| 22 | 23 | 25 | 27 | 28 | 30 | 32 8
TUBING FT. 5FT 6 7 8 8 o | 10 | 12 | 13 | 14 | 16 - - - - - - - o
I~
NOTE: FOR TRAPEZE HANGER TAKE SPACING OF SMALLEST SIZE ON TRAPEZE. -E
Q
£
PIPE SUPPORT DETAIL WALL-MOUNT PIPE SUPPORT 2
9 7 . | 5
SCALE: NTS SCALE: NTS o
NV
g
S]
-~
Q
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INSULATION SYMBOL: DESCRIPTION: I~
—© 90° ELBOW TURNED UP
i@%ﬁgﬁgg SCHEDULE 40 CARBON STEEL ) 90° ELBOW TURNED DOWN
CARRIER PIPE OR AS SPECIFIED > ANCHOR
WITH 0.1" OF FIBERGLASS REINFORCED
POLYURETHANE | — ' [ END SEAL weto, v onronr s
POLYESTER (FRP) CLADDING ON THE EXTERIOR. it
FOAM INSULATION y/ (FRP) - EXPANSION PIPING
s SCHEDULE 40 CARBON STEEL CARRIER PIPE T FIELD JOINT .
~ L - - - - - - / 1on OR AS SPECIFIED WITH 0.1" OF FIBERGLASS O
/ , - o REINFORCED POLYESTER (FRP) CLADDING
ON THE EXTERIOR.
| / , - - - - - - - - - —-— UNDERGROUND PIPING SPECIFICATION 2
i i ’ : f — - - - H - - - — e CARRIER PIPE: SCHEDULE 40 A-53 GRADE B ERW CARBON STEEL
| FITTING COVER WITH HAND- ! ( ' ) D )
LAMINATED FRP OVER WRAP e FRP CLADDING: CLADDING ON STRAIGHT SECTIONS CONSIST OF MULTIPLE o
& FIELD WELD TO BE TESTED LAYERS OF FIBERGLASS REINFORCED PLASTIC (FRP) 90-100 MILS THICK Z <E o0 —J
| WOUND DIRECTLY ON THE CARRIER PIPE OR OVER THE SPRAY-IN <
| \ POLYURETHANE FOAM INSULATION. — O (qp)
FRP CASING 18" (D Yy O  —
AS SPECIFIED \ e  FITTINGS: PREFABRICATED FITTINGS UTILIZING BUTT WELD FITTINGS, WITH ) LLI
| HAND LAMINATED GLASS MATT SATURATED WITH RESIN AND CATALYST TO A < )
! I I MINIMUM THICKNESS OF 100 MILS APPLIED DIRECTLY ONTO THE STEEL — D
| —— _ _ _ _ _ ! CARRIER PIPE AND FITTINGS. x L ( )
| ! I N | e ANCHORS: PREFABRICATED UTILIZING 3/8" STEEL PLATE WELDED TO THE ( ) —l - <
\_ HEAT SHRINK SLEEVE CARRIER PIPE. THE ANCHOR PLATE SHALL BE 6"LARGER THAN THE PIPE AND — LL]
_ NOTES: POURED IN CONCRETE BY THE INSTALLING CONTRACTOR. < <E_ (_)
© | 1. WELD THE CARRIER PIPE. D) —
2. TEST AS REQUIRED. e  FIELD JOINTS: FIELD JOINTS SHALL CONSIST OF HAND LAY-UP FIBERGLASS D_ ) Z
3. COVER WITH A HEAT SHRINK SLEEVE. MAT SATURATED WITH A RESIN AND CATALYST. THICKNESS SHALL BE 100 m (D <E
4. INSULATE MILS THICK IDENTICAL TO THE STRAIGHT LENGTH SECTIONS. I <
o INSULATION SHALL BE 2" THICK POLYURETHANE FOAM WITH FRP CASIN LL m L
6 90° EXPANSION ELBOW DETAIL 5 PRE-FABRICATED FITTING W/ FRP CLADDING 4 FIELD JOINT W/ FRP CLADDING * INSULATIONS CKPOLYU ° CASING al > 0 O
SCALE: NTS SCALE: NTS SCALE: NTS < o LL]
CONCRETE SLAB OR FINISHED GRADE (Dm
- =
INSULATION <
SCHEDULE 40 CARBON STEEL 5'-0" MINIMUM TO PROTECT CLEAN FILL
CARRIER PIPE OR AS SPECIFIED SCHEDULE 40 CARBON STEEL %" STEEL ANCHOR\PLATE (TO PIPING FLUID.
POLYESTER (FRP) CLADDING ON THE EXTERIOR. WITH 0.1" OF FIBERGLASS REINFORCED INSTALLING CONTRACTOR AFTER
POLYESTER (FRP) CLADDING ON THE SYSTEM HAS BEEN TESTED)
EXTERIOR. 6" SAND OR FINE GRAVEL Project No.: Drawn By:
/ LESS THAN 1/2" DIA. ABOVE PIPE KFEH
B B - - B - B B B B a \ \ / \ / Date: Design By:
_ _ _ _ i Bj & ) / SAND OR FINE GRAVEL 07/06/15 SDF
\
6" o \ SCH. 40 A-53 GR.B ERW \ / : 4" SAND BED Scale: Check By:
\_ CARBON STEEL CARRIER PIPE AS NOTED DSF
f || WITH 0.1" OF FIBERGLASS
SINGLE RANDOM LENGTH INSULATION X:I;OCS[L\A[;:E)I;JIENTIAL WELD REINFORCED POLYESTER (FRP) VARIES
CLADDING ON THE EXTERIOR. Drawing No.:

(TYPICAL)

SINGLE RANDOM PIPE W/ FRP CLADDING ANCHOR DETAILS TYPICAL TRENCH DETAIL M 3 1

3 SCALE: NTS 2 SCALE: NTS 1 SCALE: NTS




PROVIDE PRESSURE REGULATOR AT FUEL CELL INLET. HIGH CAPACITY

MAXTROL 210 OR EQUAL, WITH INLET PRESSURE OF 1 AUTOMATIC AIR VENT
ﬁéié‘F'QNgEFERﬁg"OUT'L'TY TO 10 PSI, AND OPTIONAL SPRING RANGE TO DELIVER
! & 10-14 IN. WC AT THE FUEL CELL INLET (STANDARD
101 1 SPRING RANGE IS NOT ACCEPTABLE) TYPICAL 112" MANUAL HIGH gIRE,?_ISE% ;li/lxcr\lgll_z\ S?KC)EIEII_NKIEI_IC_:T_II_S)(II;I WITH
o TYPE K COPPER 1 1/2" UP TO 80 POINT VENT VALVE s eapinis (TYP.) §
EQUIVALENT FT. OF PIPING,2" PIPE FOR Z
@ F————<_TA2"-N2-CU }————————mmmm e 80-330 EQUIVALENT FT. OF PIPING, 2 PSI i
_ _ _ _ _ a ____ MAX. PRESSURE DROP _ 8" LONG SECTION OF oM ﬂ x|
2" GAS LINE ’ [ l VENT PIPING FOR RELIEF VALVES, PIPE | o AR NTTY < |2
) S ! ! DOWN BEHIND THE REGULATOR PANEL | ' COOLING MODULE ' k=
PROVIDE 1/2" NPT ANALYSIS PORT ——F— @ | . | TO 6" ABOVE FINISHED GRADE. 4 x 4 x 2 REDUCING TEE 3 9
| (TYP. FOR 2) «o 8
L Pl N\ | |— INLET HEADER FILL WITH 40% DOWFROST PROPYLENE
GAS COCK SHUTOFF VALVE (TYPICAL) —— <} | m \V4 RELIEF VALVE , —O O 0% O
D PRESSURE SET AT 100 PS GLYCOL/60% DEIONIZED WATER MIXTURE
AS REQUIRED BY CSA INTERNATIONAL T v ~ RETURN HEADER TIPS T (BY DOOSAN) TYPICAL FOR 2
TO BE READILY ACCESSIBLE. : LP PRESSURE REGULATOR SET TO 55 3 Saimm |—I
Yo}
MAXIMUM GAS FLOW RATE 4,500 SCFH ———<p | £ | PSIG, AT THE MODULE INTERFACE. | > —— || @ | e <
AT 10 TO 14 INCHES WATER COLUMN ﬂ " INSULATION | I g
(IWC) v N\ RELIEF VALVE (EXTERIOR PIPING TYP.) H (EH - Bl , | FROM POTABLE 5
I PRESSURE SET AT 300 PS| ! EXPANSION C ! WATER SYSTEM
' ' \ ' i TANK i i
(NATURAL GAS) FI | N2 PRESSURE SWITCH a AN | \j |
1100 PSIG SET POINT. HP PRESSURE REGULATOR ] | D<_ 2" INSULATION I
(NITROGEN) NI | . | | (EXTERIOR PIPING) |
- | |
FC-1 STATUS NO NO ! ] i
PRESSURE —————————————————————————— - | _
GAUGE O /o1 ! ! s M 10 >
(0-100 PSIG) 1 v B
PRE-FABRICATED NITROGEN PURGE I H T
|
T ! MANIFOLD AND FRAME ASSEMBLY ! , | ! i
11/2" NPT T | ] 5
connecTIon €0 | COLD WATER FROM BLDG. DOMESTIC ] &
~ S— | NITROGEN BOTTLE BANK | H 6|— WATER SYSTEM. NOMINAL 55 PS| AT | i 2
FUEL CELL POWER PLANT. (40 PS| | :
_ _ _ (300 SCFEACH) _ - - - __ . MINIMUM) i ] -
|
FC-1 ! | i | m m m m
=11=1 [ ™ | -
400kW FUEL CELL | o | HEAT TRACE AND 1" |Nsu'|_A;|c;|:|NW-CU 7T ¥ TODRYWELL R i 25 756 8
POWER PLANT WO | jo— Il ae X5
© (Qx AC UNIT COND. DRAIN |(5| 0_4_ ____________ < 3 -NMU-CU - _ - —_— - —_—— _— - _— S =S Q33 ~
MODEL 400 Wi | -] - [ G S— Do 25 X2 ‘é
R= Tl onen
S*Z :(5: ------------ < 7"-CMR-C3 }-————-F——3-————- —— - - - i i i ST 82%@
o =
2"l — |-| & F§~—— BALL DRAIN VALVE WITH 3/4" HOSE END & CAP | —————mm————mm———m— o siRl IO H <= £.3% .2
F_NV\J—| I Iy = % g
| CONNECTION AT LOW POINT. TYPICAL i e 35 £EE &
212°H0 v Hp—-cp———L I Ob—— [T-HGS TS >-—-——fF-g-—————- ———e - S S S e I ] —— F{3THGS-05 >— | =
U — T
p——= I | RN : 2
" —IUVIJ—| \ I _______ S b
2127 H HIGH GRADE PRIMARY PRESSURE RELIEF VALVE EQUAL TO WATTS MODEL 174A. ! REERN ! S
RELIEF PRESSURE SET TO 150 PSI, SIZED PER 1.1 MMBH, PIPE WITH FULL OUTLET ERInE | iy
2'L0 f——hnH |—— SIZE TO GROUND. TYPICAL. NEERE | =
_'\ AN |—| bl | —
—_— ] o < T-HGRTS I-————?} ------ PR - e — e fE e 1'F T —— < F-HOR-CS +— ol = S
| Q
|—I(SI—:I 2" INSULATION ALL PIPING REARR | L =
2"CO0 b—hnnH U.O.N. (TYPICAL) AR | | i - : -
LOW GRADE PRIMARY PRESSURE RELIEF VALVE EQUAL TO WATTS MODEL 174A. RN S TEE TS > . L S
I RELIEF PRESSURE SET TO 125 PSI, SIZED PER 2.2 MMBH, PIPE WITH FULL OUTLET : NEENN I o O
- SIZE TO GROUND. TYPICAL. R ! . o
AC UNIT 1 I | | ~
o—————— O L 0 S o e 4 e > <ZI-IGR-CS ] B
| S g . T | ! :
' ol l A I o S
I [ Lo =
BY MECH. o ) ~<_3-IGR-C§ }--—--=—g-—--—- ————e- -- - -- - -- ————g-—- - R e — . o S
BY DOOSAN CONTRACTOR IpyE ! I T =
|
: S
:(5: —————————————— {Z—Cc¥s-cs >----&--3 ->- -— -—- 4 I EREREREN I
) HEAT RECOVERY MONITORING Y Y YV YV ¥V ¥
HOH SYSTEM INSTRUMENTATION HRM >
WIRED TO EXTERNAL HRM I
TYPE K COPPER 1 1/2" UP TO 80 I SYSTEM 1 | P . <C
EQUIVALENT FT. OF PIPING 2" PIPE FOR | I ( ) oY
}@I r————<_TA[7" - N2 -CU J—————————mm o — 80-330 EQUIVALENT FT. OF PIPING, 2 PSI - - - ke e b
| MAX. PRESSURE DROP V1 LZTTCTCTITIIITTIITIITITIIIIIIT - Z (D
2" GAS LINE P |— - - - - - i - - _| CM-2 ﬂ T T O b
. VENT PIPING FOR RELIEF VALVES, PIPE Ny EEENES 1 o — <
) S ! ! DOWN BEHIND THE REGULATOR PANEL | COOLING MODULE ' R | . —
(TYP. FOR 2) Lo I L 0
4 Bl AN ”_ INLET HEADER REEEEE ! 4p)
GAS COCK SHUTOFF VALVE (TYPICAL) — =<} | m v RELIEF VALVE , © O REENEN = | ] Z < o Z
- I A1 PRESSURE SET AT 100 PSI REEEEE O ! o
AS REQUIRED BY CSA INTERNATIONAL | ] ~ RETURN HEADER TS REEEER . ! o O & O
TO BE READILY ACCESSIBLE. LP PRESSURE REGULATOR SET TO 55 5 G | |—I Ii> RN = | o
I I
MAXIMUM GAS FLOW RATE 4,500 SCFH ————<p | n £ | PSIG, AT THE MODULE INTERFACE. | ~ —— | | e IRy i o (D Y O© O
| | |
AT 10 TO 14 INCHES WATER COLUMN | A ! L AP ABOVE GRADE (TYP) < =
(Iwe) ! v \— RELIEF VALVE H ?i ——n 5| ) . \/ | | | (TOCUSTOMER'S FUTURE () — =
! D PRESSURE SET AT 300 PS| ! ! EXPANSION = | N | |1 HIGH & LOW GRADE HEAT ! LLI QO < =
! TANK N |
(NATURAL GAS) FI } N2 PRESSURE SWITCH m AN ! \j REEER | b RECOVERY INTERFACE). O — 2 prd
1100 PSIG SET POINT. HP PRESSURE REGULATOR [j | [j o | | | SEEPLAN. — |_|J“ Ll
i Ll | [ —
(NITROGEN) NI o ! ! | i BN TT ¢ Ti T < < ) LUI =
| L1 ' I
FC-2 STATUS NO NO I EERER ! o D_ @) (D D
L L g |1 | O
GAUGE O o T S B A N T < &
(0-100 PSIG) 1 : ! | LLI Y —
o) \2/ PRE-FABRICATED NITROGEN PURGE |1 SENSORTYR-OF2 | . al S N
T ! MANIFOLD AND FRAME ASSEMBLY ! N ! | < al >
Lz AP =t | | L1 i o QO W —
CONNECTION A‘i' (5 N ! Lo m (@))
~ -\ | | | |
I NITROGEN BOTTLE BANK I HOH N ! o 06
|
| (300 SCF EACH) N 1] | L 0
- - - - = - - - - - - - COLD WATER FROM BLDG. DOMESTIC L1 | o Q)
FC-2 WATER SYSTEM. NOMINAL 55 PS| AT L | L E
=TIT=T [ ™ [ | |
400kW FUEL CELL | | e ——— INSUILA;IO-I:INW -CU  >————- < TODRY WELL | ll\:/lLljlflk/l(L;JfAL)L POWER PLANT. (40 PSI 1 | | Z
wo | — ! Bl ! ! IOH < ~
POWER PLANT (Qx AC UNIT COND. DRAIN ,6. 0—4_ ____________ — — - : va L1 : I 9 D-
MODEL 400 Wi | -~ | A — ' L N | | N
' | L I | D_
‘ S*Z o < T CMR-CS }--——-flmgmm e E— S | i | | |
________________ | |
2" Cl }l—hnnl—l — 2] |—ICS = | B I i
| [ | |
I | ! "
21/2"HO I-_'Wu_| l_’_G I_| 6 : 6: ______________ -ITHW}____B ______ ————— - - I == - == - :B - > _ll—l'- _: | _llJ-_| 3" -HGS -CS >_ I : Project No.: Drawn By:
T | | u
H i | | =l — KFH
212" Hl - f———hvnH | —=— | FUTURE HRM SENSOR I — T 7
! TYP. ~ i
2'L0 b———hrunH | —=— i '-6 Date: Design By:
[ 07/06/15 SDF
2" L] I_ h n nl I I - C I : 6: ____________ _< 3"-HGR-CS I'____-B ______ —————= -= - | -= - -= === % = < 4'F n ( 3"-HGR-CS l_
2] e ' THERMOWELL FOR FUTURE ——— Scale: Check By:
2'CO p——hnnH | HRM SENSOR (TYP.) AS NOTED DSF
} T o_ 36505 > g-————- S — S — SRR v S - TIG5-Cs >
I HOH / i -
o ~3-IGR-CS }t--——-F——g-————- e - - - - - — L==g---- - <3-IGR-C5 ] Drawing No-:
AC UNIT S /
| 10H NPT BRANCH OUTLET, CLOSE NIPPLE
1 o_ —TETS —-— = AND FULL PORT BALL VALVE FOR
|_| S / HRM FLOW METER (TYP.)
DOOSAN BY MECH. H DASHED REFERS TO
BY CONTRACTOR 2" INSULATION ALL PIPING UNDERGROUND PIPE
_FUEL CELL YARD _ _ _ _ | ___ UON. L L L L L L L L ___U.ON.(TYPICAL) L L L ___TYP. _ L L L L L L L L L L L L L L L L o




CERTIFICATION: SCOPE OF WORK

—— POWER PLANT IS CERTIFIED TO: ANSI/CSA AMERICA FC 1 - 2004 (FORMALLY ANSI| 221.L.83) 1. PROVIDE AND INSTALL ALL NEW ELECTRICAL WORK INDICATED ON DRAWINGS UNLESS
"AMERICAN NATIONAL STANDARD FOR STATIONARY FUEL CELL POWER SYSTEM" INCLUDING, OTHERWISE NOTED. INCLUDING BUT NOT LIMITED TO THE FOLLOWING:

A.  UL1741 "INVERTERS, CONVERTERS, CONTROLLERS AND INTERCONNECTION SYSTEM A. PROVIDE AND INSTALL NEW 800 AMP CIRCUIT BREAKER LISTED SUITIBLE FOR
EQUIPMENT FOR USE WITH DISTRIBUTED ENERGY RESOURCES." BACKFEED IN SERVICE MDP-1 & MDP-2 SWITCHBOARDS. PROVIDE WARNING LABEL

PER NEC 2008 ART. 692.65.8.7. CB SETTINGS TO BE FURNISHED BY ENGINEER LATER.
B.  IEEE 1547 "STANDARD FOR INTERCONNECTING DISTRIBUTED RESOURCES WITH B.  PROVIDE ALL POWER WIRING IN CONDUIT FROM CUSTOMER SWITCHGEAR TO FUEL
ELECTRIC POWER SYSTEMS." CELL DISCONNECT - PROVIDE MEGGER TEST REPORT.
C. FUEL CELL STATUS SIGNAL. FURNISH AND INSTALL RELAY NEAR THE RMS / HRM
C.  NFPA 70 NATIONAL ELECTRICAL CODE (FOR INTERFACES TO CUSTOMER WIRING AND ENCLOSURE FOR FUEL CELL STATUS FURNISH AND INSTALL SIGNAL CONDUCTORS
WIRING BETWEEN MODULES). AND CONDUIT PER THE DRAWINGS. COORDINATE SIGNAL CONNECTION
REQUIREMENTS TO CUSTOMER'S BMS

LEGEND HRM SENSORS D. FURNISH AND INSTALL CM POWER WIRING IN CONDUIT FROM DISCONNECT SWITCH

E— ON CM TO FC INTERFACE AND LEAVE 15FT OF WIRE IN THE FUEL CELL FOR DOOSAN

LIGHT INDICATES EXISTING TO TERMINATE.

BOLD INDICATES NEW E. FURNISH AND INSTALL NITROGEN PRESSURE SWITCH WIRING AND CONDUIT FROM

LIGHT INDICATES FUTURE NITROGEN MANIFOLD TO THE FUEL CELL AND LEAVE 15FT OF WIRE IN THE FUEL CELL
FOR DOOSAN TO TERMINATE. FURNISH AND INSTALL CONDUIT TO PRESSURE SWITCH.

F. FURNISH AND INSTALL SELF REGULATED HEAT TRACE WITH AMBIENT THERMOSTAT
CALIBRATED TO TO 40°F. POWER SOURCE FOR HEAT TRACE SHALL BE AS INDICATED
ON DETAIL 2/E3.0. REFER TO MECHANICAL DRAWINGS FOR PIPING LAYOUT / HEAT
TRACE REQUIREMENTS AND COORDINATE WITH MECHANICAL CONTRACTOR.

G. FURNISH AND INSTALL NEMA 3R ENCLOSURE WITH HEATER/AC TO HOUSE DOOSAN
PROVIDED RMS AND HRM PANELS IN FUEL CELL YARD. PROVIDE WIRING AS SHOWN.

H. FURNISH AND INSTALL CAT5E OR BETTER ETHERNET CABLES FROM THE RMS
WIRELESS DIGI TO THE FC'S INTERFACE AND LEAVE 15FT FOR DOOSAN TO
TERMINATE. CONTRACTOR TO VERIFY ADEQUATE CELL SIGNAL STRENGTH IS

LABEL FCS-2 PRESENT AT PROPOSED LOCATION OF THE RMS. NOTIFY DOOSAN IMMEDIATELY IF

CELLULAR SERVICE IS NOT ADEQUATE.

LABEL FCS-1 . FURNISH AND INSTALL A CAT5E OR BETTER ETHERNET CABLE FROM RMS TO HRM

J. FURNISH AND INSTALL SENSOR WIRING PER DRAWINGS

K. ROUTE TEMPERATURE SENSOR AND FLOW SENSOR WIRING TO HRM BOX WITH 5FT OF
EXTRA WIRE FOR HRM VENDOR TO TERMINATE

L. FURNISH AND INSTALL PULL BOXES AS REQUIRED PER NEC.

M. CONTRACTOR SHALL PROVIDE TYPED PANEL SCHEDULES FOR ALL PANELS EFFECTED

©N800AF OB00AF BY NEW WORK.

07/ 800AT 07/ 800AT N. FURNISH AND INSTALL NEW 20A, 480V, 1 POLE, GFP BREAKER IN EXISTING PANEL 7P
FOR HEAT TRACE CIRCUIT. DETAIL 2/E3.0.

O. FIRESTOP ALL CONDUIT PENETRATIONS PER APPLICABLE CODE.

ISSUED FOR PERMIT

Description

07/06/15

2. REFERENCE DRAWING E2.0 FOR PLAN LOCATIONS AND REQUIRED SIGNAGE. ALL

SIGNAGE SHALL BE ON 3 PLY PHENOLIC NAMEPLATES.
MDP-1 MDP-2

3. ALL FITTINGS SHALL BE THREADED OR COMPRESSION TYPE. NO SET-SREW FITTINGS
SHALL BE USED.

(203) 453-7012
Email: info@icdsllc.com

Innovative Construction & Design Solutions, LLC

4. CONDUIT SUPPORTS SHALL BE "U" BOLT TYPE, KINDORF OR APPLETON CLAMPS. MINIMUM
1/2" DIAMETER THREADED RODS SHALL BE USED

419A Whitfield Street
Guilford, CT 06437
Phone:(203) 453-8596

Fax:

5. ARMORED CABLES OR FLEX STEEL CONDUITS ARE NOT PERMITTED TO BE USED. WHERE
TERMINATING TO EQUIPMENT THAT MOVES OR VIBRATES (IE. TRANSFORMERS) USE
SEALTITE.

d— 2SETSOF [3#500 MCM & 1#1/0GND. IN4"C]

FC2MD2

! / gOV(V’IfF\CH , KEYED NOTES

& 2SETSOF [3#500MCM ! TEST ! @ REFER TO DETAILS ON SHEET E3.0 FOR SCHEMATICS
& 1#1/0GND. IN4"C] @

PROVIDE SIGNAGE AS INDICATED ON DWG. E2.0

BLOCK @
-= - -- I 1800:54H-0---—--——--—1 — -— !
FC1MD-2 | E _|_(, ANALOG PHONE LINE
6A 2A i TO PHONE BOARD UL 1741 CERTIFIED , @ CONSULT DOOSAN MODEL 400 INSTALLATION DESIGN GUIDE (FUEL CELL POWER PLANT)

800A -
" / SWITCH " *ﬂ:ﬁé%ﬂo:ﬂ J INTERNAL FUEL CELL AND STANDARD INSTALLATION DRAWINGS FOR TECHNICAL REFERENCE.

PROTECTION (SEE

ION 7330 SETTINGS IN T(ABLE A) UTILITY DG METER (DG) (FURNISHED AND INSTALLED BY CONTRACTOR)

@ METER MANUFACTURER / MODEL : ION 7330 METER IN CUSTOM METER CABINET (SEE EATON

1 lsoo:sq 'm | DWGS. - CL&P (1) SWITCH & METER SHT. 1&2) COORDINATE DISCONNECT LINE AND LOAD
| ’ E.‘%A oA L @ L ANALOG PHONE LINE <>— 2SETSOF [3#500 MCM & 1#1/0 GND. IN4"C] LUG CONFIGURATIONS BASED UPON CONDUCTOR SIZES AND QUANTITIES ON THIS DWG.

TO PHONE BOARD - - - - - - - - - CT: GE MODEL 110-801, 800:5
480:120 J Feo o1V~ 800A PT: INSTRUMENT TRANSFORMERS, INC., MODEL: 450-480FF, 480:120

CLASS L
FUSE |

NOT USED

ION 7330
METER

¢>— 2SETSOF [3#500 MCM & i |
1#1/0GND. IN4"C] _r

TEST BLOCK - ABB TYPE FT-1, P/N: 129A514G01 (TYPICAL FOR ALL)

CONTRACTOR PROVIDED INTERPOSING RELAY MOUNTED IN ENCLOUSE. DRY CONTACT
FUEL CELL (FC-2) SHALL BE USED TO DETERMINE FUEL CELL AVAILABLE HEAT. SEE DETAIL 1/E3.0

, MODEL 400
(2) 400KW FUEL CELL

FC1 MD-1 ], — 800A CLASS L BY DOOSAN
FUSE

ﬂﬁ 2#12, #12G-1"C | |
]

' NN

’T-L | 3#6 & 1#10GND IN 1"C. (TYP.) ——<

TO SERVICE GROUNDED i NIT. BOTTLE
CONDUCTOR. SEE FUEL CELL (FC-1) W24VDC | BANK |

GROUNDING NOTES (TYP) MODEL 400 \
24 IN¥" C

QEE

AIR COOLING

GROUNDING NOTES
|
800A TYPE 3R INTEGRAL 400KW FUEL CELL MODULE (CM-2) |

DISCONNECT SWITCH BY DOOSAN - - - 1. THE FUEL CELL GROUND LUG INSIDE DISCONNECT SWITCH MD-1 SHALL BE CONNECTED
FACTORY MOUNTED ON TO AN EXTERNAL #1/0 COPPER EQUIPMENT GROUNDING CONDUCTOR FROM MAIN
OUTSIDE WALL OF FUEL CELL. ! (3) ! — - ———— - — SWITCHBOARD'S GROUNDED CONDUCTOR PER NEC ART 692.44, IN ORDER TO PROVIDE
(TYP) N WIRELESS /— #18 TWSP, 6#14, 2#14G AND THE REQUIRED SINGLE POINT GROUND PER NEC ART 250.24.A & D.

o ETHERNET CAT 5E IN 1'C.
- £ T - - - i L K , \—®<7> INTERNET CAT 5E IN1'C

WIRING CONDUIT PENETRATION — | MODEM ( (N, WIRING, FC STATUS, & CAT 5E) 2. NOTE THAT THE FUEL CELL GROUND LUG INSIDE MD-1 IS BONDED TO ALL METALLIC
ou1a 1 [HEAT]] Ac 3R NON-CURRENT CARRYING METAL PARTS BOTH INSIDE THE FUEL CELL AND ALSO AT
TRACE| | i @.) EXTERNAL FUEL CELL ASSEMBLIES SUCH AS THE COOLING MODULE, SO ALL FUEL CELL
CTLR P18 TWSP, PARTS ARE CONNECTED TO THE EQUIPMENT GROUNDING CONDUCTOR AS REQUIRED
— — - -- 314G IN1"C BY ART. 250.110.

. 3. NOTE ALSO THAT THERE IS TO BE NO OTHER GROUNDING ELECTRODE AT THE FUEL
| CELL OR ANY OF ITS EXTERNAL SUBASSEMBLIES SUCH AS THE COOLING MODULE. ALL
! l OF THE SUBASSEMBLIES ARE TO BE CONNECTED TO THE EQUIPMENT GROUNDING

DESIGNATIONS, TYP. (120 VAC POWER) TYP.

=
>
—
S
S <
= 0
|_
=
W=
TTRTY
e
O

?
|_ AIR COOLING TYPE 3R INTEGRAL DISCONNECT #18 TWSP, 6#14, 2414G ANDJ |
| SWITCH FACTORY MOUNTED ON ETHERNET CAT 5E IN 1'C. !
MODULE (CM-1) SIDE OF COOLING MODULE (N, WIRING, FC STATUS, & CAT 5E)
- - - (TYPICAL)

=)
< 3
O o
r 3
D =
o ©
z 35
N0
r g
4
= 0
=37

120V PWR
(2812, #12G-1"C)

CONDUCTOR INCLUDED WITH THE CIRCUIT CONDUCTORS FROM THE FUEL CELL PER

ETHERNET CAT 5E IN 1"C
300' DISTANCE MAX

SEE DWGS. M2.0 AND
M2.1 FOR SENSOR ~ COIL WIREIN JBFOR

LOCATIONS 3R FUTURE CONNECTIONS.

(TYPICAL FORALL) TYPICAL OF 2. | |ATS

[ 2#12, #12G-1"C ART. 250.134.B, WHERE THE FUEL CELL GROUND LUG IN MD-1 CARRIES THESE GROUND

| l_JBJ WIRES BACK TO THE GROUNDED SERVICE CONDUCTOR AT THE MAIN SWITCHBOARD.

120V PWR /( 0) RMS PANEL |
FUTURE HRM v 4. ANY SUBASSEMBLY ELECTRICAL PANELS CONNECTED TO THE FUEL CELL SHALL BE
COIL 15 OF WIRE/CABLE IN JUNCTION SENSORS ’ ps GROUNDED TO THE EQUIPMENT GROUNDING CONDUCTOR FROM THE FUEL CELL PER
BOX FOR FUTURE CONNECTION TO (TYP. UN.O)) 2#12,#12G-1"C CAT 5e , ART 250.148 AND SHALL NOT HAVE THEIR OWN GROUND ELECTRODE.

HRM INSTRUMENTATION. (TYPICAL) ! HRM PANEL '
|

?_ HB | — TABLE A PROTECTIVE SETTINGS AS PER IEEE 1547 / UL 1741
" 3/4" C. FOR FUTURE
HIBTWSP, #14GINTC SENSORS (TYPICAL ) vt#mTWSP, oG — 7/| ansicsr | proTECTION | MAGNITUDE MAGNITUDE MAGNITUDE TIME TIME  SETTING

| DEVICE | ——~=——=— | PARAMETER SETTING SETTING VOLTS | PARAMETER
TYPCIAL OF 2 — —_—
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Project No.: Drawn By:
KFH

UNDER 88% or 422V 120 CYCLES
9 0B
® _/’ ' 27 VOLTAGE 41.26 (88-98% or 422-470V) 106 41.27 (30-120)

NOTES: 2#14, #14G 07 FAST UNDER 4119 50% or 240V

60 41.20 10 CYCLES (6-10)
1. THERE ARE PRESENTLY NO STANDBY POWER SOURCES AT THIS FACILITY. RMS/HRM ENCLOSURE VOLTAGE (50-98% or 240-470V)

2. UTILITY INTERACTIVE MODE ONLY. GRID INDEPENDENT MODE NOT INSTALLED. T - T - OVER 110% or 528v Date: Design By:
132 41.25 60 CYCLES (30-60) 07/06/15 SDF

59 VOLTAGE 41.24 (102-110% or 490-528V)

FAST OVER 120% or 576V

f 59 VOLTAGE 417 (102-120% or 490-576V) 144 41.18 10 CYCLES (6-10) Scale: Check By:

# 3/n C _/
2HI4INA 81 SLOW UNDER 58.8 HZ 300 SECONDS AS NOTED DSF

FREQUENCY 41.15 (59.8-57) N/A 41.16 (0.16-300)

Drawing No.:
FRILEJSBEECY 41.11 (5597;527) N/A 41.23 10 CYCLES (6-10) 9
NIT. BOTTLE| 24 VvDC :

BANK OVER 60.5 HZ
81 | FREQUENCY 41.10 (59.8-60.5)

SEQUENCE OF OPERATION
UTILITY INTERACTIVE MODE WITH UL1741 PROTECTIONS AS PER TABLE A.

POWER PLANT SPECIFICATIONS

RATED OUTPUT-BASELOAD POWER MODE 400 kW /471 kVA 81

120V PWR (2#12, #12G-1"C)

RATED OUTPUT-MAXIMUM POWER MODE 440 kW / 440 kVA

N/A 41.22 10 CYCLES (6-10)

OUTPUT TYPE 480VAC, 60 HZ, 3 PHASE, 3 WIRE

RECLOSING 300 SECONDS
RATED OUTPUT CURRENT 566 AMPS AT RATED kVA 79 TIME DELAY N/A OPEN TO TRIP N/A 36.14 (1-1000)

RELAY
NOTE: THESE ARE SETTINGS INTERNAL TO THE FUEL CELL. BASE VOLTAGES ARE THE NORMAL SYSTEM VOLTAGES STATED IN ANS| C84.1-1995




120V PANEL

=
S
a4
L
o
a4
120V PANEL o<
w0
olg
PROVIDE 20A, 1P, CB'S INTO @ | 3
EXISTING PANEL FOR ALL BRANCH o
CKTS SERVING FUEL CELL
©
120V PANEL g
5
1.  CONTRACTOR SHALL VERIFY ALL SITE DIMENSIONS, EASEMENTS,
"FCS-1" EASEMENT LOCATIONS ETC.
FUEL CELL SWITCH
"ECS2" UTITY INTERACTIVE INVERTER 2. PROVIDE INLET EROSION PROTECTION AROUND EXISTING CATCH
—_— BASIN DURING DEMOLITION AND CONSTRUCTION.
FUEL CELL SWITCH SOURCE FC1 MD-2
UTILITY-INTERACTIVE INVERTER DANSST\IS'}ETCJ&'; ST"E'gﬁA’fNHAgARD' 3. CONTRACTOR SHALL CONTACT "CALL BEFORE YOU DIG"AND A
SOURCE FC2 MD-2 : PRIVATE UTILITY LOCATOR SERVICE PRIOR TO START OF WORK.
DANGER ELECTRIC SHOCK HAZARD. TERMINALS ON BOTH THE LINE AND
DO NOT TOUCH TERMINALS. LOAD S!I'DHEESO'\APAET\IBPEOESII\ITEISSIZED IN 4. CONTRACTOR SHALL HAND DIG IN ALL LOCATIONS WHERE ROWER
TERMINALS ON BOTH THE LINE AND CONDUITS, CONTROL CONDUITS, AND PIPING CROSS THE CL&P
LOAD SIDES MAY BE ENERGIZED IN UNDERGROUND PRIMARY FEEDERS, WATER AND GAS LINES.
THE OPEN POSITION o LABEL THIS EQUIPMENT PER
oy ARTICLE 692-65(B)(4) 2008 NEC 5.  PROVIDE AND INSTALL ALL LABELING IN ACCORDANCE WITH
MDP-2 A C. HROM METER BN MDP-1 AUTHORITY HAVING JURISDICTION.
_—< b
BN oA g
480V 53 2e 3 8
- PANEL 7P LS iz =]
sE TTE 4
- ; | H M1 | SC 229
e e __ 9—%"C. FROM METER R sttt sttt /l;l ! =z SCE-g
=== SooIooIoIoI oo oot =) TO PHONE BOARD Ly RELOCATE ELECTRIC | I EXISTING <= 2.z 3
i i METER ! JJPROPANE 60 E£E R
11 (WA
| il 1N 1" C. UG.(FH2, THS2, THRZ)NI I~
R : FURNISH AND INSTALL SENSOR D
! L 1" C. UG.(FH1, THS1, THR1) —I | WIRING FOR FUTURE CONNECTIONS. &
i Ay ! $ COIL UP 15' CONTROL CABLES. Q
. UTILITY METER . HEE N
ISOLATION SWITCH 1. (sPaRE)—<pl | 11 | N — °§
"FC2 MD-2" 1"C. TO 20 AMPR, 120V, 1 @ SPARE CKT IN | ! I g
. 480 V., 3 PH., 3 WIRE EXIST. 120V. PANEL FOR RECEPTACLE. ) a ES
|
i 1"C. TO 20 AMP, 120V, 1 @ SPARE CKT IN e | 1 =
EXIST. 120V. PANEL FOR ENCLOSURE | " X 5 S
o DANGER HEATERS. Ll s DANGER || | S
q ELECTRIC SHOCK HAZARD. ] i i } 3
™ DONOT TOUCH TERMINALS. ;()CéTSNSCT_%Rs%gETA% EE'ISTT-P iAc)'\:/EégFr)uEw I : ELECTRIC SHOCK HAZARD. S
TERMINALS ON BOTH THE LINE AND 20 AMP. 480V 1 3. 2 POLE BREAKER Y —|__ DONOTTOUCH TERMINALS. |} | 2
LOAD SIDES MAY BE ENERGIZED IN SRR ey ' | TERMINALS ON BOTH THE LINE AND | 1 4 =
THE OPEN POSITION 1"C. TO SPARE CKT IN EXIST. PANEL 7P ——1 H LOAD SIDES MAY BE ENERGIZED IN || | S
i FOR 277V HEAT TRACE CKT. PROVIDE NEW | | | g THE OPEN POSITION I 2
| 20 AMP, 480V, 1 @, 1 POLE BREAKER. ! H S
n " l l l :
| FUEL CELL DISCONNECT FUEL CELL DISCONNECT H \. I
| 11
¥ DANGER ELECTRIC SHOCK HAZARD. DANGER ELECTRIC SHOCK HAZARD. \ UTILITY METER
DO NOT TOUCH TERMINALS. DO NOT TOUCH TERMINALS. i ISOLATION SWITCH
TERMINALS ON BOTH THE LINE AND TERMINALS ON BOTH THE LINE AND ! FC1 MD-2
LOAD SIDES MAY BE ENERGIZED IN LOAD SIDES MAY BE ENERGIZED IN & H 480 V., 3 PH,, 3WIRE || |
! ! THE OPEN POSITION THE OPEN POSITION " ¥ I .
480 VOLT, 3 PHASE, 3 WIRE 480 VOLT, 3 PHASE, 3 WIRE P H ( )
RATED OUTPUT: 400 kW, 471 kVA RATED OUTPUT: 400 kW, 471 kVA i N
RATED OUTPUT AMPS: 566 AMPS RATED OUTPUT AMPS: 566 AMPS i I (2) 4" CONDUIT Z
' " g UNDERGROUND I —
' "FC2 MD-1" "FC1 MD-1"
UTILITY METER UTILITY METER P ( I ) 0
ISOLATION SWITCH ISOLATION SWITCH 49 )
\\ H H Z < =
“\ 1l
N> \ B (EXISTING CL&P p— O
AW \ UNDERGROUND PRIMARY) ™ <E
NN P CL&P 700 (D o O I
\\\\ |
NN g o al
NN i —_ i i ! < 7))
AN T B e e e e e | | I—
N 4 -7 ;1 :C I I I J
NN\ [ Vd e —_ I 7/ /
\\\\ Fe -/ i O <
O\ | [ Pt —— ~ —— J |
\\\\ | ,1:H__ _I///___ - - - - - 4 5!_4!! 4| 5" -
AN (2) 4" CONDUIT hila it . | | o -l O
NN UNDERGROUND 1 1 i ! = =1 | — LU —_—
RN FOR STUB UP LOCATION et A <
\\\_ ____________________ —@/_ l | l l : FUEL CELL GAS GAS GAS GAS GAS GAS D m
————mm e g - SEE DETAIL 7/E3.0 (TYP.) N D_
IR FC-1 7)) 0 —
- i i —MD-1 SEE DWG. E1.0
MD-2 SEE DWG. FUEL CELL iy - HEAT TRACE. PROVIDE PILOT LIGHT ON I CK < O
E1.0 i CIRCUIT FOR VISUAL INDICATION THAT LL] LLI
FC-2 | HEAT TRACING IS ENERGIZED. PILOT al e
HI LIGHT MUST BE VISIBLE FROM PIPING > 0 —
i ! INTERFACE. SEE DETAIL 2 ON DWG. E3.0 < o L
> || | 0 )
3o | | |
IR} 1 AY ‘ \ - —— —— 1 AY
I = NN T = Yy o
== NN P e —
i 9 D B s O,
U 1 - - == - = Nucea Tt
I T T T T oinE STANTION D 116 T RE W e NN | L 1" C. UG. (CONTROL)
= J 1" C. UG, PROVIDE STANTION MTD LTG FIXTURE W/ GFCI— Y 1 17! s 2
===l (RMS POWER) WEATHERPROOF RCPT. SEE DETAIL 2/E3.2 :u}l bil === 1" C. UG. (RMS POWER)
i &> 1"C.UG. (CM POWER) <
1" C. UG. (CONTROL) soydb S
l e - e e I e
" | M ach Tty %" C. UG. I M
1" C. UG. (CM POWER) —p [ : | wjii! ! i
. __[ | : f_J J'I (CONTROL) {
TSAT x
1" C. UG.(FH2 THSZ—q>I : ENCLOSURE SHALL SERVE AS Project No.: Drawn By:
Sy ’ O e M = A COMMON JUNCTION BOX ~r G-I HoTs
THR2, FCW2, TCWS2 ! COOLING-MODULE I SOOLING MODWBLE
B s : ' FOR CONTROL WIRING, ETC. St 2ol sLs N KFH
&TCWR2) (,-i\"‘/ | CINIA 1
=1 = e qil >
Date: Design By:
L 1"C.UG.(FH1, THS1, THR1,
FCW1, TCWS1 & TCWR1) 07/06/15 SDF
— PROVIDE NEMA 4/3R SAGINAW ENCLOSURE No. SCE-72EL3624FS, FULL Scale: Check By:
SUB-PANEL SCE-72P36F1 WITH PENTAIR MODEL#CR290426G067, 460V, @, AC AS NOTED DSF
UNIT, (1) PENTAIR 800W, 120V, HEATER WITH THERMOSTAT No. DAH8001B, &

(1) PENTAIR 400W, 120V, HEATER WITH THERMOSTAT No. DAH4001B.
RMS & HRM PANELS PROVIDED BY DOOSAN INSTALLED BY ELECTRICAL CONTRACTOR. Drawing No.:




= = T l\- = = =] =
® =
* . E
SOURCE1  SOURCE 2 L
GROUND GROUND z
(@)
w0
FACTORY PROVIDED SOURCE 1| SOURCE 2 Qs
MANUAL DISCONNECT 2 20
SWITCH MD-1 120 VAC 120 VAC FC ; 2§
120 VAC POWER
e GC CONNECTIONS SOURCE 1 SOURCE 2 120 VAC POWER &
y s . HOT HOT L1 N1o Glo G20 N2o L2
® 2
Ve S
LINE ° . ° SHAWMUT FUSED DISC. g
= b MODEL MCS-10, P/N 24212-G CLASS CC 20 AMP FUSE S
! 1 OO O ! O‘\ o‘\ 2 PLACES
| |9A |@B |aC ! ’ ’ (2 INDEPENDANT POLES IN SHAWMUT #ATQR20 VARIES
YR i ONE ASSEMBLY) GRADE
| | ] /
[ __-/___‘E NN
CcolL [~ CONCRETE
. —ELECTRICAL CABLE MARKING
Al R = TAPE SHALL BE PLACED 12" N,
: / w USs'%
LOAD | = ¢ : BELOW FINISHED GRADEABOVE [ R /S LIS ",
[EI Eil:l - ] ] &l . ALL ELECTRICAL CONDUITS.
- == —I < _C,’ ~~
D ”: . . ] i |~ SUITABLE BACK FILL (SEE NOTE)
.L:l B| || p 1 cri120802222 1 1 § e g >
L 5 [
—= Y A== D C¥ B% / \ 1" RGS TELEPHONE CONDUIT
! WIRING INTERNAL TO l )| -[ )| 1" RGS (CONTROL) 18" MIN. SEPARATION FROM OTHER UTILITIES. B L9 E
| FUEL CELL POWER J ) (WATER, TELEPHONE, CABLE ETC.) £y 228 3
| MODULE LJ LJ OUTPUT 1" RIGID GALVANIZED 28 hhFz N
A - I ® GROUND STEEL (RGS) CONDUIT g S RARA g ¥
b ° —T_ " B aa @ :
2 N W | OUTPUT OUTPUT 4"RGS =) S8 ¢ 2
" o N .=
\& : HOT NEUTRAL L & N = G 1" RGS (METER) 22 3= 3
— NOTE: = 2 S8 E O
GC INTERFACE | TO RMS ACPOWER OUT 1. SUITABLE BACKFILL SHALL NOT CONTAIN SHARP STONES, ASHES, CINDERS, SHELL, FROZEN $O E=d R
SEE DETAIL 6 FOR | = ° TORMS MATERIAL. LOOSE DEBRIS OR STONE LARGER THAN 2" IN DIAMETER. é
CONDUIT STUB UP | 2. UNDERGROUND CONDUIT CAN BE SCHEDULE 40 PVC WITH RGS STUBBED UP TO CONNECTION =
LOCATIONS | POINT (TYPICAL) 8
L —— TOCUSTOMER | &
MAIN SERVICE PANEL AUTOMATIC TRANSFER SWITCH — =
I ® ¢ ° * 2
P ~ =} FOR RMS / HRM CONTROL POWER 2| UNDERGROUND CONDUIT TRENCH DETAIL £
i el . . ° SCALE: NTS SCALE: NTS g
\_ 0 ° L 2
INTERNAL g g 'S
GROUND BUSBAR <
CUSTOMER WIRING )
FUEL CELL SIDE | INTERFACE g
7 OUTPUT POWER INTERFACE i EXTERNAL SIDE S
SCALE: NTS XPPCCOM g
ENET}--- _— - _— —-CAT 5E TO RMS S
LAUREL QLS-1
OUTPUT
TBCUST
o Li—————_n1l" N HIGH GRADE
(2) 4" CONDUITS UP INTO BOTTOM OF 2 1 sioNAL HEAT REQUEST
DISCONNECT SWITCH MD1. STUB UP 21, 11 v g (FUTURE OPTION) .
WITHIN HATCHED AREA. o i-4--
o Fi—_4 < >
o 5
: s ik Z
N 7 I
= . o
y Q0| — Cé)
— - O n
. — « Z < 2 <L
41/2" 13" NOTE: HEAT TRACE IS REQUIRED ON ALL PIPING " 0
EXPOPSED TO AMBIENT CONDITIONS STARTING AT L — O o m
THE PIPE RISE FROM THE BOTTOM OF THE TRENCH, o (D m ©
6 GC CONDU|T STUB UP LOCAT|ON DETA”_ NOT ON PIPE WHEN BURIED AT 5'-0" DEEP. TYPICAL o | o (D
SCALE: NTS o " < N < <
° 15 I_ O —
EXISTING SPARE 20A, 277V, 1P C.B. —1 ! LLI O ~ N0
TERMINAL BLOCK LAYOUT MAY VARY BASED ON POWER MODULE o | ( ) —I m
SERIAL NUMBER. LEAVE 15 FEET OF COILED AND LABELED CONTROL 2 #12 & #12GND. IN 3/4"C o | — PR - A
WIRE INSIDE THE POWER MODULE OPENING "CC" FOR FINAL o | 1o < —= L O Z
TERMINATION BY DOOSAN. LEAVE 25 FEET OF COILED AND LABELED HEAT TRACE THERMOSTAT WITH PILOT LAMP AND STATUS o | » <E D) <E
120 AND 230 VAC POWER WIRES INSIDE OPENINGS "R" AND "CM" FOR a DRY CONTACT OUTPUT TO INDICATE CIRCUIT IS ) D_ ) L
FINAL TERMINATION BY DOOSAN. ENERGIZED. ENVIRONMENTAL TECHNOLOGY, INC. MODEL 2 _I',,]] FACTORY INSTALLED JUMPER Q) 1
SST-2 OR APPROVED EQUAL AMBIENT TEMPERATURE o |-~ m < )
THERMOSTAT FOR HEAT TRACE SHALL ENERGIZE AT 40°F o L2, I LL] L
ETHERNET PORT J355AA - | ~—1 2| FACTORY INSTALLED JUMPER — WIRE AND CONDUIT D_ m —
FOR REMOTE MONITORING SYSTEM /" ALARM SIGNAL TO HRM (3 #14, 314 G IN %"C) 2 =1 NITROGEN PER ONE-LINE > o <E
CONNECTION ?;ZN\{\,OELCTTTS,\\,N ER — , 2 __ _ PRESSURE SWITCH DIAGRAM < o -
PIPING AND INSULATION BY | RIBU1C (24VDC m &)/
/0 TERMINAL BLOCK TBCUST S A AN By 51 _2_| FACTORY INSTALLED JUMPER ~_RIB (24VDC) D
CUSTOMER SIGNAL WIRE (TYPICAL) o | * ~—f}eliliy  ORS | TO CUSTOMER BMS ( | >
CONNECTIONS, SEE INSTALLATION THERMON HTSX o | * [ ESELE N | FOR FUEL CELL
MANUAL SECTION 6 FOR INSTRUCTIONS SELF- REGULATING e I | ! /i status. E
ON CONNECTING TO TERMINAL HEAT TRACE CABLE 32 | FACTORY INSTALLED JUMPER | -fBLU
NUMBERS 1 - 40. TERMINATION BY T OR APPROVED EQUAL S j TS o <
DOOSAN SERVICE (TYPICAL) ° S - - - - ,' SAFE OFF WITH
L i ittt - WIRE NUT TYPICAL
(o]
COOLING MODULE 230 VAC POWER 5 @
WIRING PASS-THROUGH. FINAL I?I;AC\;IHIMNEY CONDENSATE
TERMINATION BY DOOSAN SERVICE. XBKUP
PASS-THROUGH FOR RMS 120 VAC o Project No.: Drawn By:
POWER WIRING. FINAL TERMINATON ™~ | oo off o000 ............).....p/—/— 77" ) KFH
BY DOOSAN SERVICE. /-—’_ ﬁ o
< ENDKIT (TYPICAL) o Date: Design By:
o
CONNECT GROUND WIRE FROM %" PROCESS WATER SUPPLY 07/06/15 SDF
NITROGEN RACK. TERMINATION BY\\ (PDS) XRMS
DOOSAN SERVICE. L Scale: Check By:
o _I=-- AS NOTED DSF
____________ o - ) 120 VAC TORMS
G
o Drawing No.:

COORDINATE WITH
DOOSAN FOR LOCATION

SIGNAL WIRE CONNECTIONS WORK BY DOOSAN HEAT TRACE DETAIL vricac oF eactFo-1 a Fo-2) FUEL CELL MODEL 400 TBCUST I/O TERMINAL BLOCK CONNECTIONS

SCALE: NTS 2 SCALE: NTS 1 SCALE: NTS (TYPICAL FOR FC-1 AND FC-2)




WIRING LEGEND

480/277V
3 PHASE, 4 WIRE
24V DC COTROL WIRING, #16 AWG SERVICE
120V WIRING TO BECKWITH RELAY, | YYYY | =
#12 AWG FUEL CELL SIDE | EXTERNAL SIDE LAUREL MODEL QLS-1 =
—— . —— 120V AC CONTROL WIRING, #14 AWG | | SIGNAL SPLITTER o
x
5000A SERVICE (FIELD INSTALLED, NOT o c
FIELD WIRING é é é SWITCH FUNISHED BY DOOSAN) = %
w |.=
20
UTILITY f f f OUTPUT 1 POWER INPUT l) 8
ELECTRICAL SEQUENCE OF OPERATION: GRID service | @)} — ¢ ¢ ¢ | Fe- ST K - -
- METER | (R (R | LOOP o o _‘ﬂ._SG________""__z > P — —  120VAC
o ISOLATOR +24VDC Y —_ P _| o _
CON N ECT ON LY RETURN Il Rreturn — 1 : ©0
XISOPWRA-9 03 }— v- — — — B
CONFIGURATION OVERVIEW : THE PURECELL MODEL 400 IS A 400KW/471 KVA “DUAL MODE” e ICX1 2 <
FUEL CELL THAT CAN OPERATE EITHER GRID-INTERACTIVE OR GRID-INDEPENDENT. AT sinlel sl a ov HG HEAT TEMPERATURE S
AMGRAPH PACKAGING IT WILL BE EMPLOYED ONLY AS GRID CONNECTED. THERE ARE (2) | | TRANSDUCER
EVERSOURCE ENERGY SERVICE FEEDERS AT THIS SITE. FUEL CELL FC-1 WILL HAVE IT'S 3 SECT 5 FC-1 TBCUST OUTPUT2  SIGNAL INPUT SELF POWERED
PHASE, 3 WIRE 480 VOLT AC GRID OUTPUT TERMINALS CONNECTED CONNECTED THROUGH | N P Eea A | LOOP SIGNAL o1 = M 3 3
A NEW 480 VOLT 800AMP CIRCUIT BREAKER IN THE CUSTOMER'S EXISTING 5000 AMP MAIN ISOLATOR +24VDC oz ! L k2 5 12 ] SieNAL =
SERVICE SWITCHGEAR #1. FUEL CELL FC-2 WILL HAVE IT'S 3 PHASE, 3 WIRE 480 VOLT AC (0 (0 (0 800A oPIRAS RETURN 1 I meron e 1 —Pet _ RETURN [~
GRID OUTPUT TERMINALS CONNECTED THROUGH A NEW 480 VOLT 800AMP CIRCUIT o \o \o MDP-1 - _?' | ,
BREAKER IN THE CUSTOMER'S EXISTING 4000 AMP MAIN SERVICE SWITCHGEAR #2. -—-- o A; °o'F °
I NOTE: CONNECT ANY SHEILD
R — — CONDUCTOR AT ONLY ONE END
ITS 3 PHASE, 3 WIRE GRID-INDEPENDENT TERMINALS ARE NOT USED
STARTUP: DURING STARTUP, THE PURECELL MODEL 400 CONSUMES APPROXIMATELY o ] 1
158KW (APPROX. 70 KW AVERAGE) OF 480 VOLT 3 PHASE POWER FOR 5 HOURS THROUGH FUEL CELL FC1 MD-2 MULTIPLE POWER PLANT CONNECTION FOR HG
ITS GRID OUTPUT TERMINALS, WHICH ALSO SERVE AS INPUT TERMINALS DURING STARTUP.
’ o .0 .0
SEE DWG. E3.3 WYY soon HEAT TEMPERATURE TRANSDUCER WITH EXTERNAL
GRID-CONNECTED OPERATION: ONCE STARTED IN GRID-CONNECTED OPERATING MODE, | =0 |
EACH FUEL CELL DELIVERS UP TO 400 KW CONTINUOUSLY THROUGH ITS OUTPUT gf_m,'z"gl :gRRAE,zAG POWER SOURCE (SELF POWERED TRANSDUCER)
TERMINALS TO 90 VERSAILLES ROAD. ALL OF THE POWER WILL BE CONSUMED BY THE | | 5 SCALE NTS
BUILDING LOADS AND ANY REMAINING POWER NOT CONSUMED WILL BE EXPORTED TO ' g SO E
EVERSOURCE ENERGY. THE MAXIMUM POWER TO BE EXPORTED IS 800KW. E% B3
_ _ i 5= G0 Z
THE FUEL CELL IS INVERTER BASED AND WILL AUTOMATICALLY SYNCHRONIZE TO THE e 5 XX 5
UTILITY GRID. § <5 883
= ~— .5
o —
NOTE THAT THE INTENDED OPERATION FOR POWER FACTOR WILL BE 1.0 (UNITY) = § % . Tg
SO E£ 4
LOSS OF UTILITY SUPPLY: UPON LOSS OF UTILITY SUPPLY, THE FUEL CELL'S UL1741

CERTIFIED INTERNAL GRID PROTECTION WILL DETECT THE UTILITY LOSS AND TRIP THE
FUEL CELL OUTPUT BREAKER MCB001. THE FUEL CELL WILL THEN GO TO IDLE MODE
WHERE IT IS PRODUCING ELECTRICITY FOR ITS INTERNAL LOADS.

|
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-
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Innovative Construction & Design Solutions, LLC

RETURN TO GRID CONNECTED MODE : UPON RETURN OF THE GRID SUPPLY, THE FUEL CELL o \©\© DISCONNECT SWITCH

WILL AUTOMATICALLY RETURN TO GRID CONNECTED OPERATION AFTER A 5 MINUTE DELAY. ?;m sl

IT WILL RECONNECT INITIALLY AT ZERO POWER AND RAMP BACK TO FULL POWER AT cLass

10KW/SEC. NOTE THAT SYNCHRONIZATION IS PERFORMED BY THE UL1741 CERTIFIED _ Fuses |

INVERTER PROTECTION/CONTROLS — — ~ FUELCELLFCA)  —  Teous

SHUTDOWN: UPON OPERATOR SELECTION OF A MANUAL SHUTDOWN, OR AUTOMATIC e cm B2 4 NOT USED
SHUTDOWN DUE TO CERTAIN INTERNAL POWER PLANT PROTECTION EQUIPMENT, THE | & & L |mopEL 400 Loro FoLLowme [0 | SCALE NTS
POWER PLANT WILL CEASE PRODUCING ELECTRICAL POWER. ITS GENERATOR OUTPUT (o (. (. |nverTER OUTPUT D oLLONe [0

BREAKER MCB001 WILL OPEN AND THE GAS SUPPLY WILL SHUT OFF. AT THIS POINT THE | 20 ||

POWER PLANT BEINGS AN AUTOMATIC “COOL DOWN’ DURING WHICH THE CSA COOLANT UNDER [

TEMPERATURE IS REDUCED FROM ITS 350 DEGREE OPERATING TEMPERATURE BACK TO ITS NORMAL AUXILIARY POWER VOLTAGE TR (==

130 DEGREE STANDBY TEMPERATURE. COOL DOWN IS ACCOMPLISHED BY REJECTING

HEAT TO THE POWER PLANT COOLING MODULE. DURING THIS COOL DOWN, THE POWER
PLANT WILL CONSUME ABOUT 6 TO 25 KW OF PARASITE POWER FOR ITS COOLING PUMPS,
ELECTRIC HEATERS, AND CONTROLS.

SERVICING: OCCASIONALLY, WHEN SERVICING THE FUEL CELL, EXTERNAL GRID POWER —_ e —— — —

MUST BE DISCONNECTED BY OPENING THE DISCONNECT SWITCH MD-1 INSTALLED ON THE SERVICE SWITCHBOARD MDP-2
SIDE OF THE FUEL CELL. 480277V .
3 PHASE, 4 WIRE
SERVICE ( )
| VvV V V VvV | NOT USED Z
| | 3 SCALE: NTS — (D
(5 (" (5 4000A SERVICE (D Q 2
o \o \o |DISCONNECT Z < % <
UTILITY | b b | (D 8 (o) 0
Seroe [@ Ry S o
METER | (R | < <L <
= 0 =
\¢ LI O A
c|n]|c| Bl A ‘ ] O =
Oo  Eo
| | L 5 0Z
| | feors | O v <
(6 (é (6800A d (<D -1 )
o \o “o MDP-2 I W
NSRS oS X =
hl _ al
STANCHION MOUNTED LIGHT < S O —
FIXTURE WITH GLOBE, GUARD m D LLI
AND 100W. A-19 LAMP 0
— — -4 - — = — — 3/4" RIGID GALVANIZED (D
FUEL CELL STEEL CONDUIT.
FCZ MD'2 ALIGN BOTTOM .\ TWO GANG 2
O \0 \© SEE DWG. E3.3, OF FIXTURE WITH 84" QQQ CAST DEVICE BOX. <
\, \, \, DETAIL 1 FOR DG ABOVE FINISHED SLAB. OOQ
L | 3LINEDIAGRAM N e SINGLE POLE TOGGLE SWITCH
—_ = - - - - - GFI DUPLEX RECEPTACLE I: E W/ WEATHERPROOF COVER
1] FUEL CELL EC2 MD-1 WITH WEATHERPROOF COVER.
800A DISCONNECT SWITCH 1" RIGID GALVANIZED STEEL — | |
CLASS L CONDUIT. PROVIDE UNISTRUT
FUSES SUPPORT AS REQUIRED. Project No.: Drawn By:
— = e —,——-——-aaitkAkk, KFH
- " FUEL CELL (FC-2) ~ tBCusT FINISHED SLAB
90 Date: Design By:
MODEL 400 FUEL CELL hoQ | | / 07/06/15 SDF
| (° (2 (° |NVERTER OUTPUT LOADFOLLOWING o | |
| ?7°7°% 120 | | Scale: Check By:
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ELECTRICAL SEQUENCE OF OPERATION: GRID

|_
CONNECT ONLY =
FUEL CELL SIDE | EXTERNAL SIDE : - w
UELCELLS S LAUREL MODEL QLS-1 CONFIGURATION OVERVIEW : THE PURECELL MODEL 400 IS A 400KW/471 KVA “DUAL MODE” v
SIGNAL SPLITTER FUEL CELL THAT CAN OPERATE EITHER GRID-INTERACTIVE OR GRID-INDEPENDENT. AT S|§5
(FIELD INSTALLED, NOT AMGRAPH PACKAGING IT WILL BE EMPLOYED ONLY AS GRID CONNECTED. THERE ARE (2) alg
FUNISHED BY DOOSAN) CL&P SERVICE FEEDERS AT THIS SITE. FUEL CELL FC-1 WILL HAVE IT'S 3 PHASE, 3 WIRE 480 515
VOLT AC GRID OUTPUT TERMINALS CONNECTED CONNECTED THROUGH A NEW 480/208 22
VOLT 800AMP CIRCUIT BREAKER IN THE CUSTOMER'S EXISTING 5000 AMP MAIN SERVICE - A
OUTPUT T POWERINPUT SWITCHGEAR #1. FUEL CELL FC-2 WILL HAVE IT'S 3 PHASE, 3 WIRE 480 VOLT AC GRID
FC-1 TBCUST 3 - OUTPUT TERMINALS CONNECTED THROUGH A NEW 480/208 VOLT 800AMP CIRCUIT BREAKER
LOOP SICMAL o A I T 2 '— — % 120VAC IN THE CUSTOMER'S EXISTING 4000 AMP MAIN SERVICE SWITCHGEAR #2. o
ISOLATOR 2avoe . oo N ————l T py K-S 35
oPIRAS RETURN 1 et A BECKWITH MODEL 3520 PROTECTION RELAY INSTALLED ADJACENT TO MDP-2 TO Q
L. PREVENT EXPORT POWER IN EXCESS OF 420KW (ADJ.) TO CL&P'S NETWORK (FUNCTION 32) S
- Ve HG HEAT TEMPERATURE AS WELL AS PROVIDE VOLTAGE AND FREQUENCY PROTECTION (27, 59, 81, 79) WHICH IS
TRANSDUCER REDUNDANT WITH THE FUEL CELL'S UL1741 CERTIFIED GRID PROTECTION. SUMMING CT'S
Fo1 TBCUST CUTPUTZ  SIGNAL INPUT SHALL BE UTILIZED TO SUM THE CURRENT AT MDP-1 & MDP-2 AND PROVIDE AN INPUT INTO
[50P SIGNAL o S - - SELF POWERED THE BECKWITH 3520 RELAY.
+ P4-2 P2-2 SIGNAL
ISOLATOR :E“TVUD;N e L : : CETURN L——— Potant K ll it ——12° A LOAD FOLLOWING CONTROL SCHEME SHALL BE INSTALLED TO LIMIT THE KW EXPORT TO
XISOPWRA-9 O g ————— — — — = 1] [ F=—————= ==4 o CL&P (100KW ). THIS SCHEME WILL BE IMPLEMENTED BY USING A KYZ TO mA CONVERTER
e ICXA B ° WHICH WILL CONVERT THE SUM OF THE UTILITY METERS TO A 4-20mA LOAD FOLLOWING T
ov NOTE: CONNECT ANY SHEILD SIGNAL TO THE FUEL CELL, AND IT'S IMPORT/EXPORT KW OUTPUT IS SUPPLIED TO THE FUEL ..?%’.S’Ss,';’*
CONDUCTOR AT ONLY ONE END CELL WHICH WILL REGULATE ITS KW OUTPUT DISPATCH TO KEEP THE KW IMPORT AT THE

PCC WITHIN A PRESET VALUE BASED UPON THE LARGEST LOAD IN THE BUILDING

ITS 3 PHASE, 3 WIRE GRID-INDEPENDENT TERMINALS ARE NOT USED

M ULTI PLE POWER PLANT CON NECTION FOR HG STARTUP: DURING STARTUP, THE PURECELL MODEL 400 CONSUMES APPROXIMATELY
HEAT TEMPERATURE TRANSDUCER WITH EXTERNAL T BPFROX 0/ AVERAGE) o 400VOLT O PHASE POWER P 8 FOLRS THROUD!

@ POWER SOU RCE (SELF POWERED TRANSDUCER) GRID-CONNECTED OPERATION : ONCE STARTED IN GRID-CONNECTED OPERATING MODE,
SCALE: NTS EACH FUEL CELL DELIVERS UP TO 400 KW CONTINUOUSLY THROUGH ITS OUTPUT

TERMINALS TO 90 VERSAILLES ROAD.ALL OF THE POWER WILL BE CONSUMED BY THE
BUILDING LOADS: THE LOAD FOLLOWING CONTROL (SEE ABOVE) WILL ADJUST THE FUEL

CELL OUTPUT TO ALLOW A MAXIMUM OF 100KW EXPORT TO CL&P. IF FOR SOME REASON
THE LOAD FOLLOWING CONTROL DID NOT KEEP THE KW EXPORT BELOW 100KW AS
INTENDED, THE BECKWITH M3520 REVERSE POWER RELAY WILL TRIP THE FUEL CELLS
OFF-LINE; DISCONNECTING THEM FROM THE CL&P GRID.

(203) 453-7012

Guilford, CT 06437
Email: info@icdsllc.com

Innovative Construction & Design Solutions, LLC

419A Whitfield Street
Phone:(203) 453-8596

Fax

THE FUEL CELL IS INVERTER BASED AND WILL AUTOMATICALLY SYNCHRONIZE TO THE
UTILITY GRID.

NOTE THAT THE INTENDED OPERATION FOR POWER FACTOR WILL BE 1.0 (UNITY)

LOSS OF UTILITY SUPPLY: UPON LOSS OF UTILITY SUPPLY, BOTH THE FUEL CELL'S UL1741
CERTIFIED INTERNAL GRID PROTECTION AND ALSO THE BECKWITH PROTECTION RELAY
WILL DETECT THE UTILITY LOSS AND TRIP THE FUEL CELL OUTPUT BREAKER MCB001. THE
FUEL CELL WILL THEN GO TO IDLE MODE WHERE IT IS PRODUCING ELECTRICITY FOR ITS
INTERNAL LOADS.

RETURN TO GRID CONNECTED MODE : UPON RETURN OF THE GRID SUPPLY AND RESET OF
THE EXTERNAL BECKWITH RELAY FUNCTION 79 (5 MINUTE RECONNECT DELAY), THE FUEL
CELL WILL AUTOMATICALLY RETURN TO GRID CONNECTED OPERATION AFTER A 5 MINUTE
DELAY. IT WILL RECONNECT INITIALLY AT ZERO POWER AND RAMP BACK TO FULL POWER
AT 10KW/SEC. NOTE THAT SYNCHRONIZATION IS PERFORMED BY THE UL1741 CERTIFIED
INVERTER PROTECTION/CONTROLS

SHUTDOWN: UPON OPERATOR SELECTION OF A MANUAL SHUTDOWN, OR AUTOMATIC
SHUTDOWN DUE TO CERTAIN INTERNAL POWER PLANT PROTECTION EQUIPMENT, THE
POWER PLANT WILL CEASE PRODUCING ELECTRICAL POWER. ITS GENERATOR OUTPUT
BREAKER MCB001 WILL OPEN AND THE GAS SUPPLY WILL SHUT OFF. AT THIS POINT THE
POWER PLANT BEINGS AN AUTOMATIC “COOL DOWN” DURING WHICH THE CSA COOLANT
TEMPERATURE IS REDUCED FROM ITS 350 DEGREE OPERATING TEMPERATURE BACK TO ITS
130 DEGREE STANDBY TEMPERATURE. COOL DOWN IS ACCOMPLISHED BY REJECTING
HEAT TO THE POWER PLANT COOLING MODULE. DURING THIS COOL DOWN, THE POWER
PLANT WILL CONSUME ABOUT 6 TO 25 KW OF PARASITE POWER FOR ITS COOLING PUMPS,
ELECTRIC HEATERS, AND CONTROLS.

4 NOT USED 3 NOT USED SERVICING: OCCASIONALLY, WHEN SERVICING THE FUEL CELL, EXTERNAL GRID POWER
SCALE: NTS SCALE. NTS MUST BE DISCONNECTED BY OPENING THE DISCONNECT SWITCH MD-1 INSTALLED ON THE
SIDE OF THE FUEL CELL.
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CL&P
SERVICE
METER

METER CABINET NOTES:

1. BOLTED PRESSURE SWITCH TO BE SUPPORTED FROM THE TOP OF THE ENCLOSURE.

2. CONNECTION TERMINALS SHALL BE CLEARLY LABELED WITH PHASE NOTATION "A" "B" "C" BOTH ON THE UTILITY SIDE AND

FUEL CELL SIDE.

3. WIRE MARKING SHALL BE AS SHOWN ON SHOP DRAWING.

4. ION METER CERTIFICATION DOCUMENTS WILL BE RECORDED AND A COPY PLACED INSIDE CABINET DOOR.

5. OPENING PANEL DOORS SHALL NOT INTERFERE WITH PANEL MOUNTED EQUIPMENT SUCH AS TEST BLOCKS.

6. POTENTIAL TRANSFORMERS AND CONTROL TRANSFORMERS WITH MORE THAN 120VAC POTENTIALS SHALL BE IN A
SEPARATE COMPARTMENT FROM HUMIDISTAT CONTROLS, ION METER AND OTHER LOW VOLTAGE COMPONENTS

REQUIRING ACCESS.

7. ALL COMPONENTS SHALL BE RATED FOR THE AVAILABLE FAULT CURRENT AT THEIR POINT OF CONNECTION UP TO 65KA.

8. PHASE ORIENTATION OF CTS AND PTS WILL BE TESTED AND RECORDED PRIOR TO SHIPMENT.

9. MANUFACTURER: EATON CORPORATION - 480V, 3 PHASE, 3 WIRE POW-R-LINE C SWITCHBOARD: FRONT ACCESS, 800A,
65kA BUS BRACING RATING, COPPER BUS, BOTTOM ENTRY, HEATER PACKAGE (CPT, HEATER, THERMOSTAT, FUSED
DISCONNECT) COORDINATE TERMINAL LUGS WITH ONE-LINE DIAGRAM [ (3) 500MCM], TYPE 3R ENCLOSURE WITH
(NONWALK-IN) FLAT ROOF, ION7330 METER, CT'S AND PT'S, TEST BLOCK, SHORTING CT BLOCK (REVENUE GRADE) PER
THREE LINE DIAGRAMS, AND 800A 3 POLE BOLTED PRESSURE SWITCH, NON-FUSED WITH WINDOW FOR VISIBLE BREAK

TERMINALS.
4801277V
3 PHASE, 4 WIRE
SERVICE
| | DG PREFIX FOR ALL POLE POSITIONS AS
ION 7330 WIRE TAGS (TYP.) SHOWN ON FRONT VIEW
G|N|A|B|C (TYP)
FC MD-2 DISCONNECT SWITCH DG METER IN
TEST SWITCH FC MD-2 SWI
I ABB TYPE FT-1 —
! PIN 129A514G01
‘ 800A
Devaar| 20 A 1A w vi DG METER
! esz| ¢ s e e 10N 7330
‘ TOCONTROL veex| 6, C slc v
TRANSFORMER
| Lo Vref
I * NOTE 2 oT 480120 WIRE NO. —
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‘ DISC. SW. (2) GE ITI 450-480FF D \ D _"laLO" 112
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TRANSFORMER lo
I
I PHONE LINE TO lo
*NOTE 1 HUMIDITY CONTROL & 120V POWER FOR ION DG METER RJ-11 MODEM MDM
‘ N CONNECTION o
NOTE 2 DO NOT PLACE ANY POWER TAPS ON THE FUEL CELL d
! SIDE OF THE METER CT'S AND PT'S j,
| [AlB|]c " ~—~— ~—~—  ~~~— "~ """~"—"/"/V"7/ " """/ /0
F FUEL CELL FC MD.
) DISCONNECT SWITCH ,
| 800A |
CLASS L
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[ T T T T T FUELCELL
I I
| l l MODEL 400 |
‘ ( ( ( INVERTER OUTPUT ‘
I I
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DG METER 3 LINE DIAGRAM (TYPICAL)

SCALE: NTS

480 VAC 3 WIRE 3 PHASE
OUTPUT TO MAIN SWITCHBOARD

(@TY. 1) C.T. SHORTING BLOCK, STYLEF 221C187H08
(QTY. 1) DISCONNECT SWITGH, STYLE§ 5081A10HO3

STYLEF 7494A73H_

STYLEF 8450C62H__

./ STILEF SEBTL—___

(QTY. 2) FUSE BLOCK, 3 POLE. STYLEJ 5081A13HO1
(@TY. 2) 20 AP FUSE, KTK-R-2

(@Y. 3) 60 AP FUSE, KIK-R—6

TEST PLUG, STLE $2928319623

NOTES:

1.) ALL SECONDARY WIRING IS #14 STRANDED TINNED COPPER WIRE
UNLESS SPECIFIED OTHERWISE.

2.) ALL DEVICES ARE SHOWN DE—ENERGIZED OR RELAXED STATE.

3.) ALL CONNECTIONS TO GROUND ARE MADE WITH #12 COPPER WIRE.

4.) CONNECTIONS FOR VOLTAGE TO BE TAPPED ON SIDE OF DEVICE

E METERED UNLESS SPECIFIED OTHERWISE WHEN USED FOR MAIN

DEVICE METERING.

5.) CURRENT TRANSFORMERS TO BE LOCATED ON LOAD SIDE OF MAIN
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ELECTRICAL
DETAILS AND DIAGRAMS

No-2 4 ® C, | UTLITY DISCONNECT SWITCH IN TEST BLOCK, STVLE. 41204514001 OEVICE WHEN USED FOR MAIN DEVICE METERING.
METER/CT CABINET
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BLOC
CONTROL POWER FOR TEST BLOCK ION 7330
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MDM
NORMAL AUXILIARY POWER RJ—11 MODEM —®
CONNECTION IN %" C
SWITCHBOARD GROUND BUS
e 8 1 7 1 6 1 5 1 4 1 3 1 2 1 1
Enclosure: Type 3R (nonwalk—in) Flat Roof )
General Information
F Front_Elevation Shown Without Front Doors Pow-R-Line C, Front Access/ Front and Rear Align
and Roof. Refer to Floor Plan Drawing System Voltage: 480V 3—Phase 3—Wire
for Overall Dimensions. Main Bus: BOOA
Copper Bus
P — Copper Ground Bus
v * Bottom Incoming & Outgoing Main Lugs: (4) #4—500 kemil
Ew) 6-350 kemil Ground Lug Supplied As Standard
i R #6-350 kemil Ground Lug(s) Supplied
ed Pressire Bus Bracing: 65kA
Non Service Entrance
Switchboard_ Construction Meets UL-891
Enclosure: Type 3R (nonwalk—in) Flat Roof
O, Finish: ANSI-61
e 5 Estimated Weight: 1600 Lbs Per Section
s |
anpen
T
. FRONT OF SWBD
section—( ! ONT-OF SHED TP PLAN VIEW
Customer Notes
WIDTH
DEPTH —|— a000 —| . ~REFER TO WDOBBOSO FOR SWITCHBOARD ELECTRICAL LEGEND
BUS r ~MAIN IS 800A QA Bolted Pressure SWITCH
LOCATION— H CAT#PQOB3NF
0 SHIPPING 3 —REFER TO DWG# 1AB4803 FOR HEATER WITH HUMIDISTAT CONTROL
SEC an [ POWER SCHEME
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A

3.

BASIC ELECTRICAL REQUIREMENTS

NOTES

DRAWINGS AND GENERAL PROVISIONS OF CONTRACT, INCLUDING GENERAL AND
SUPPLEMENTARY CONDITIONS AND ALL OTHER SPECIFICATION SECTIONS, APPLY TO THIS
SECTION.

THE CONTRACTOR FOR THIS WORK IS REQUIRED TO READ THE SPECIFICATIONS AND REVIEW
DRAWINGS FOR ALL DIVISIONS OF WORK AND IS RESPONSIBLE FOR THE COORDINATION OF
THIS WORK AND THE WORK OF ALL DIVISIONS. IT IS THIS CONTRACTOR'S RESPONSIBILITY TO
PROVIDE SUBCONTRACTORS WITH A COMPLETE SET OF BID DOCUMENTS.

THE CONTRACTOR IS RESPONSIBLE FOR SCHEDULING THE COMPLETION AND INSPECTION OF
THIS WORK AND THE SUBCONTRACTORS WORK TO COMPLY WITH OWNER'S SCHEDULE AND
THE PROJECT COMPLETION DATE.

THE CONTRACTOR SHALL VISIT THE SITE PRIOR TO SUBMITTAL OF BID TO DETERMINE
CONDITIONS AFFECTING THE WORK. ANY ITEMS WHICH ARE NOT COVERED IN THE BID
DOCUMENTS OR ANY PROPOSED SUBSTITUTIONS SHALL BE LISTED SEPARATELY AND
QUALIFIED IN THE CONTRACTOR'S BID. SUBMITTAL OF BID SHALL SERVE AS EVIDENCE OF
KNOWLEDGE OF EXISTING CONDITIONS AND ANY MODIFICATIONS WHICH ARE REQUIRED TO
MEET THE INTENT OF THE DRAWINGS AND SPECIFICATIONS. FAILURE TO VISIT THE SITE DOES
NOT RELIEVE THE CONTRACTOR OF RESPONSIBILITY IN PERFORMANCE OF WORK.

GENERAL REQUIREMENTS

THE CONTRACTOR SHALL PROVIDE ALL LABOR, MATERIALS, EQUIPMENT, SERVICES, TOOLS,
TRANSPORTATION, INCIDENTALS AND DETAILS NECESSARY TO PROVIDE COMPLETE
ELECTRICAL SYSTEMS AS SHOWN ON THE DRAWINGS, CALLED FOR IN THE SPECIFICATIONS,
AND AS REQUIRED BY JOB CONDITIONS. ALL WORK NOT SPECIFICALLY NOTED AS BEING BY
POWER COMPANY SHALL BE PROVIDED BY THE ELECTRICAL CONTRACTOR. CLOSELY
COORDINATE THE ENTIRE INSTALLATION WITH THE POWER COMPANY AND WITH DOOSAN AS
REQUIRED. FURNISH AND INSTALL EQUIPMENT THAT IS RATED FOR

AVAILABLE FAULT CURRENT LEVELS. FURNISH AND INSTALL "CABLE LIMITERS" IF NECESSARY
TO LIMIT FAULT CURRENT. FIELD VERIFY THE EXACT TYPE, SIZE, LOCATION, REQUIREMENTS,
ETC. OF EXISTING POWER AND TELEPHONE FACILITIES PRIOR TO SUBMISSION OF BID.

ALL MATERIALS, PRODUCTS, AND EQUIPMENT, INCLUDING ALL COMPONENTS THEREOF, SHALL
BE NEW. RECONDITIONED OR RE-CERTIFIEDEQUIPMENT SHALL NOT BE USED UNLESS
SPECIFICALLY APPROVED BY DOOSAN. EQUIPMENT SHALL BE UNDERWRITERS LABORATORIES
LISTED FOR IT'S APPLICATION, AND BEAR THE UL LABEL. EQUIPMENT SHALL BE SIZED IN
CONFORMITY WITH REQUIREMENTS OF THE NATIONAL ELECTRICAL CODE, STATE AND LOCAL
CODES, WHICHEVER IS MORE STRINGENT.

THE DRAWINGS AND SPECIFICATIONS ARE INTENDED TO SUPPLEMENT EACH OTHER AND ANY
MATERIAL OR LABOR CALLED FOR IN ONE SHALL BE PROVIDED EVEN THOUGH NOT
SPECIFICALLY MENTIONED IN BOTH. ANY MATERIAL OR LABOR WHICH IS NEITHER SHOWN ON
THE DRAWINGS NOR CALLED FOR IN THE SPECIFICATIONS, BUT WHICH IS OBVIOUSLY
NECESSARY TO COMPLETE THE WORK OR WHICH IS USUALLY INCLUDED IN WORK OF SIMILAR
CHARACTER, SHALL BE PROVIDED AS PART OF CONTRACT.

WHERE THE DRAWINGS OR SPECIFICATIONS CALL FOR ITEMS WHICH EXCEED CODES. THE
CONTRACTOR IS RESPONSIBLE FOR FURNISHING AND INSTALLING THE SYSTEM WITH THE
MORE STRINGENT REQUIREMENTS AS DESIGNED AND DESCRIBED ON THESE DRAWINGS,
UNLESS NOTED OTHERWISE.

ALL ELECTRICAL WORK SHALL BE INSTALLED SO AS TO BE READILY ACCESSIBLE FOR
OPERATING, SERVICING, MAINTAINING AND REPAIRING. THIS CONTRACTOR IS RESPONSIBLE
FOR PROVIDING SUFFICIENT SERVICE ACCESS TO ALL EQUIPMENT.

THE CONTRACTOR SHALL DO ALL CUTTING, CHASING, OR CHANNELING AND PATCHING
REQUIRED FOR ANY WORK UNDER THIS DIVISION. ALL CUTTING SHALL HAVE PRIOR APPROVAL
BY THE OWNER. ALL PATCHING IS TO MATCH SURROUNDING SURFACES.

THE CONTRACTOR SHALL MAKE ALL FINAL ELECTRICAL CONNECTIONS AS REQUIRED FOR A
COMPLETE AND OPERATING SYSTEM.

TEMPORARY LIGHT AND POWER

THE CONTRACTOR SHALL FURNISH AND INSTALL ALL TEMPORARY WIRING AND RELATED
GROUND FAULT INTERRUPTION PROTECTION FOR LIGHT AND FOR ALL CONTRACTORS POWER
REQUIREMENTS AND IS RESPONSIBLE FOR IT'S REMOVAL.

CODES

ALL WORK SHALL BE PERFORMED IN A NEAT AND PROFESSIONAL MANNER AND CONFORM TO
THE LATEST ADOPTED EDITION OF THE NATIONAL ELECTRICAL CODE, THE STATE'S, COUNTY'S,
CITY'S AND LOCAL CODES AND ORDINANCES, SAFETY AND HEALTH CODES, NFPA CODES,
ENERGY CODES, AND ALL OTHER APPLICABLE CODES AND REQUIREMENTS. THE
CONTRACTOR SHALL INQUIRE INTO AND COMPLY WITH ALL APPLICABLE CODES, ORDINANCES,
AND REGULATIONS. THE CONTRACTOR SHALL INCLUDE ANY CHANGES REQUIRED BY CODES IN
THE BID AND IF THESE CHANGES ARE NOT INCLUDED IN THE BID, THEY MUST BE QUALIFIED AS
A SEPARATE LINE ITEM IN THE BID. AFTER CONTRACT IS ISSUED, NO ADDITIONAL COST DUE TO
CODE ISSUES SHALL BE REIMBURSED TO THE CONTRACTOR.

LICENSES, PERMITS, INSPECTIONS AND FEES

THE CONTRACTOR SHALL OBTAIN AND PAY FOR ALL LICENSES, PERMITS, INSPECTIONS, AND
FEES REQUIRED OR RELATED TO HIS WORK.

FURNISH TO OWNER ALL CERTIFICATES OF INSPECTION AND FINAL INSPECTION APPROVAL AT
COMPLETION OF PROJECT.

TRADE NAMES, MANUFACTURERS AND SHOP DRAWINGS

WHERE TRADE NAMES AND MANUFACTURERS ARE USED ON THE DRAWINGS OR IN THE
SPECIFICATIONS, THE EXACT EQUIPMENT SHALL BE USED AS A MINIMUM FOR THE BASE BID.
MANUFACTURERS CONSIDERED AS AN EQUAL OR BETTER IN ALL ASPECTS TO THAT SPECIFIED
WILL BE SUBJECT TO APPROVAL IN WRITING, THROUGH SHOP DRAWING SUBMITTAL PROCESS,
BY THE CONSTRUCTION MANAGER PRIOR TO ACCEPTANCE. THE USE OF ANY UNAUTHORIZED
EQUIPMENT SHALL BE SUBJECT TO REMOVAL AND REPLACEMENT AT THE CONTRACTOR'S
EXPENSE.

THE CONTRACTOR SHALL PROVIDE SUBMITTALS FOR ALL EQUIPMENT TO DOOSAN/OWNER FOR
APPROVAL. SUBMISSIONS SHALL BE MADE EARLY ENOUGH IN PROJECT TO ALLOW FOUR (10)
WORKING DAYS FOR DOOSAN AND ENGINEER REVIEW WITHOUT CAUSING DELAYS OR
CONFLICTS TO THE JOB'S PROGRESS. SUBMITTALS SHALL BEAR THE STAMP OF THE
ARCHITECT/ENGINEER OFFICE AND SUB-CONTRACTOR SHOWING THAT HE HAS REVIEWED AND
CONFIRMED THAT THE SUBMITTALS ARE IN CONFORMANCE WITH THE CONTRACT DRAWINGS
AND SPECIFICATIONS OR INDICATE WHERE EXCEPTIONS HAVE BEEN TAKEN.

GUARANTEE

THE CONTRACTOR SHALL GUARANTEE ALL MATERIALS AND WORK PROVIDED UNDER HIS
CONTRACT AND SHALL MAKE GOOD, REPAIR OR REPLACE AT HIS OWN EXPENSE, ANY
DEFECTIVE WORK, MATERIAL, REQUIREMENT WHICH MAY BE DISCOVERED WITHIN A PERIOD
OF 12 MONTHS FROM THE DATE OF ACCEPTANCE (IN WRITING) OF THE INSTALLATION BY THE
CEP/OWNER. EXTENDED WARRANTIES ARE SPECIFIED WITH INDIVIDUAL EQUIPMENT.

RECORD DRAWINGS

THE CONTRACTOR SHALL MAINTAIN ONE COPY OF DRAWINGS ON THE JOB SITE TO RECORD

DEVIATIONS FROM CONTRACT DRAWINGS, SUCH AS:

a. LOCATION OF JUNCTION BOXES AND RECEPTACLES.

b. LOCATION OF ALL HOMERUNS SHOWING WIRE/CONDUIT SIZES.

c. REVISIONS, ADDENDUMS, AND CHANGE ORDERS.

d. SIGNIFICANT DEVIATIONS MADE NECESSARY BY FIELD CONDITIONS, APPROVED EQUIPMENT
SUBSTITUTIONS, AND CONTRACTOR'S COORDINATION WITH OTHER TRADES.

AT COMPLETION OF PROJECT AND BEFORE FINAL APPROVAL, THE CONTRACTOR SHALL MAKE
ANY FINAL CORRECTIONS TO DRAWINGS AND CERTIFY THE ACCURACY OF EACH PRINT BY
SIGNATURE THEREON.

A COPY OF THESE ASBUILT DRAWINGS WILL BE GIVEN TO DOOSAN / OWNER.

. DISCREPANCIES IN DOCUMENTS

1. DRAWINGS (PLANS, SPECIFICATIONS, AND DETAILS) ARE DIAGRAMMATICAL AND INDICATE THE
GENERAL LOCATION AND INTENT OF THE ELECTRICAL SYSTEMS. WHERE DRAWINGS, EXISTING
SITE CONDITIONS, SPECIFICATIONS OR OTHER TRADES CONFLICT OR ARE UNCLEAR, ADVISE

THE CONSTRUCTION MANAGER IN WRITING PRIOR TO SUBMITTAL OF BID. OTHERWISE,OWNER'S
INTERPRETATION OF CONTRACT DOCUMENTS OR COMMENTS SHALL BE FINAL WITH NO
ADDITIONAL COMPENSATION PERMITTED.

2. THE LOCATION OF OUTLETS AND EQUIPMENT SHOWN ON THE DRAWINGS ARE APPROXIMATE
AND SCHEMATIC IN NATURE. OWNER SHALL HAVE THE RIGHT TO RELOCATE ANY OUTLETS OR
FIXTURES BEFORE THEY ARE INSTALLED WITHOUT ADDITIONAL COST.

3. HOMERUNS SHOWN ARE SCHEMATIC. ELECTRICAL CONTRACTOR MAY ORIGINATE HOMERUNS
FROM DIFFERENT LOCATIONS.

J.  DEMOLITION

1. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE COORDINATION OF EQUIPMENT REMOVAL
AND EXISTING WORK . COORDINATE WITH OWNER, EXISTING EQUIPMENT REQUIRED TO BE LEFT
INTACT.

K. SLEEVES

1. THE CONTRACTOR SHALL PROVIDE SLEEVES TO PROTECT EQUIPMENT OR FACILITIES IN THE
INSTALLATION. EACH SLEEVE SHALL EXTEND THROUGH IT'S RESPECTIVE FLOOR, WALL OR
PARTITION AND SHALL BE CUT FLUSH WITH EACH SURFACE EXCEPT SLEEVES THAT

PENETRATE THE FLOOR, WHICH SHALL EXTEND 4" ABOVE THE FLOOR.

2. ALL SLEEVES AND OPENINGS THROUGH FIRE RATED WALLS AND/OR FLOORS SHALL BE FIRE
SEALED WITH CALCIUM SILICATE, SILICONE "RTV" FOAM, "3M" FIRE RATED SEALANTS OR
EQUAL, SO AS TO RETAIN THEIR FIRE RATING.

3. SLEEVES IN BEARING AND MASONRY WALLS, FLOORS AND PARTITIONS SHALL BE STANDARD
WEIGHT STEEL PIPE FINISHED WITH SMOOTH EDGES. FOR OTHER THAN MASONRY

PARTITIONS, THROUGH SUSPENDED CEILINGS, OR FOR CONCEALED VERTICAL CONDUIT,
SLEEVES SHALL BE NO. 22 U.S.G. GALVANIZED STEEL MINIMUM.

L. HANGERS

1. HANGERS SHALL INCLUDE ALL MISCELLANEOUS STEEL SUCH AS IRON, WIRE, UNISTRUT,
C-CLAMPS WITH RETAINING CLIPS, CHANNELS, HANGER RODS, ETC., NECESSARY FOR THE
INSTALLATION OF WORK.

2. HANGERS SHALL BE FASTENED TO BUILDING STEEL, CONCRETE, OR MASONRY, BUT NOT TO
OTHER CONDUIT OR PIPING. HANGERS UPPER ATTACHMENT MUST BE SUPPORTED FROM THE
TOP OF THE BAR JOIST. HANGING FROM METAL DECK IS NOT PERMITTED. WHERE
INTERFERENCE OCCUR, IN ORDER TO SUPPORT CONDUIT, THE CONTRACTOR MUST INSTALL
TRAPEZE TYPE HANGERS OR SUPPORTS WHICH SHALL BE LOCATED WHERE THEY DO NOT
INTERFERE WITH ACCESS TO FIRE DAMPERS, VALVES, JUNCTION BOXES, ACCESS DOORS,
OTHER EQUIPMENT SERVICE REQUIREMENTS AND/OR OTHER TRADES.

BASIC ELECTRICAL MATERIALS AND METHODS

M. SCOPE OF WORK

1.  THE CONTRACTOR SHALL FURNISH ALL LABOR, MATERIALS, EQUIPMENT, SERVICES,
TOOLS,TRANSPORTATION NECESSARY FOR EQUIPMENT, SERVICES, TOOLS,
TRANSPORTATION, AND FACILITIES NECESSARY FOR, REASONABLY IMPLIED AND INCIDENTAL
TO, THE FURNISHING, INSTALLATION, COMPLETION AND TESTING OF ALL THE WORK FOR THE
ELECTRICAL SYSTEMS AS SHOWN ON THE DRAWINGS, CALLED FOR IN THE SPECIFICATIONS,
AND AS REQUIRED BY JOB CONDITIONS, TO INCLUDE, BUT NOT BE LIMITED TO THE
FOLLOWING:

a. A COMPLETE ELECTRICAL DISTRIBUTION SYSTEM INCLUDING THE INSTALLATION OF
PANELBOARDS, SAFETY AN DISCONNECT SWITCHES, LIGHTING AND RECEPTACLES. IT IS
THE ELECTRICAL CONTRACTOR'S RESPONSIBILITY TO INCLUDE IN HIS BID FOR PROVIDING
SERVICE EQUIPMENT NECESSARY TO OBTAIN SERVICE FROM LOCAL UTILITY COMPANY.
REFER TO ELECTRICAL ONE-LINE DIAGRAM FOR ADDITIONAL INFORMATION.

b. THE CONTRACTOR MUST ALSO INCLUDE IN BID ALL NECESSARY MATERIALS REQUIRED TO
COMPLETE THE SYSTEM INCLUDING, BUT NOT LIMITED TO, FEEDERS, BRANCH CIRCUITS,
JUNCTION BOXES, OUTLET BOXES, WIRING DEVICES, COVERPLATES, CONDUITS, ETC.

¢. METERING AND CURRENT TRANSFORMERS AS REQUIRED BY DRAWINGS, UTILITY COMPANY.

d. THE WIRING OF MECHANICAL EQUIPMENT AS OUTLINED ON THE DRAWINGS AND IN THE
SPECIFICATIONS. WORK SHALL INCLUDE WIRING OF ALL STARTERS, DISCONNECTS, AND
POWER WIRING OF MECHANICAL EQUIPMENT EXCEPT AS SPECIFICALLY NOTED OTHERWISE.
ALL LOW VOLTAGE (24 VOLT) TEMPERATURE CONTROL WIRING SHALL BE THE
RESPONSIBILITY OF THE MECHANICAL CONTRACTOR UNLESS NOTED SPECIFICALLY ON
DRAWING.

e. INSTALLATION OF LIGHT FIXTURES AND LAMPS AS SHOWN ON THE DRAWINGS INCLUDING
ALL DEVICES, EQUIPMENT, ETC. REQUIRED FOR MOUNTING.

f. TEMPORARY SERVICE AS INDICATED IN THE SPECIFICATIONS, INCLUDING IT'S REMOVAL.

g. SMOKE/FIRE ALARM WIRING, DEVICES AND CONDUIT, AS SHOWN OR DESCRIBED ON
DRAWINGS OR AS NECESSARY TO MEET STATE, LOCAL, INSURANCE AND FIRE DEPARTMENT
REQUIREMENTS.

h. INSTALLATION OF CONDUITS AND WIRING TO CONTROL PANEL, CABLES ARE NOT
PERMITTED. SEE SECTION G FOR LOW VOLTAGE CONTROLS REQUIREMENTS.

i. VERIFY FUEL CELL PHASE ROTATION MATCHES THE BUILDING ELECTRICAL SERVICE.
MEASURE VOLTAGE ACROSS EACH PHASE OF MCB001AND VERIFY THAT EACH PHASE IS
SIMILAR IN MAGNITUDE.

j- CONDUCTOR MARKING SHALL BE IN ACCORDANCE TO NEC 408.3(E) REGARDING PHASE
ROTATION.

2. THE FOLLOWING ITEMS OF ELECTRICAL CONSTRUCTION ARE NOT INCLUDED IN THIS
CONTRACT:

a. 24 VOLT TEMPERATURE CONTROL WIRING UNLESS NOTED OTHERWISE

b. TELEPHONE INSTRUMENTS AND WIRING UNLESS NOTED OTHERWISE

3. BEFORE STARTING WORK, THE CONTRACTOR SHALL EXAMINE THE STRUCTURAL AND
MECHANICAL PLANS, SHOP DRAWINGS AND SPECIFICATIONS TO SEQUENCE, COORDINATE,
AND INTEGRATE THE VARIOUS ELEMENTS OF THE ELECTRICAL SYSTEM, MATERIALS AND
EQUIPMENT WITH OTHER CONTRACTORS TO AVOID INTERFERENCES AND CONFRONTATIONS.

B. CONDUIT

1. THE CONTRACTOR SHALL FURNISH AND INSTALL ALL CONDUITS SERVING ALL EQUIPMENT,
INCLUDING BUT NOT LIMITED TO, LIGHTING, RECEPTACLES, HEATING AIR CONDITIONING,
MECHANICAL EQUIPMENT, TELEPHONE, DATA AND ELECTRICAL EQUIPMENT.

2. ALL CONDUITS SHALL BE GALVANIZED RMC OR EMT UNLESS OTHERWISE SPECIFIED. ALL
CONDUIT IS TO BE UL LABELS. EMT CONNECTORS SHALL BE STEEL COMPRESSION TYPE.
CONDUIT UNDER SLAB ON GRADE SHALL BE RIGID STEEL, OR SCHEDULE 40 PVC WITH RIGID
STEEL ELLS WHERE PERMITTED BY CODE.

3. ALL CONDUIT INSTALLATIONS SHALL BE COMPLIANT WITH OWNERS BUILDING STANDARD.
MINIMUM SIZE OF CONDUIT SHALL BE 3/4 INCH.

4. SUPPORT ALL CONDUIT, INCLUDING SEISMIC AND SWAY BRACING, IN ACCORDANCE WITH THE
NEC AND LOCAL CODES.

5. GENERALLY, ALL CONDUIT SHALL BE CONCEALED EXCEPT FOR UNFINISHED AREAS, SUCH AS
EQUIPMENT ROOMS. EXPOSED CONDUIT SHALL BE ALLOWED ONLY AS NOTED ON PLAN AND AS
APPROVED BY DOOSAN.

6. LIQUID TIGHT FLEXIBLE CONDUIT (LTFC)
a. LIQUID TIGHT FLEXIBLE CONDUIT AND ASSOCIATED FITTINGS SHALL BE INSTALLED PER
MANUFACTURER'S GUIDELINES WITH SPECIAL ATTENTION TO FITTING TORQUES.
b. LIQUID TIGHT FLEXIBLE CONDUIT SHALL BE USED FOR THE FOLLOWING APPLICATIONS:
FINAL CONNECTIONS TO MOTORS.
FINAL CONNECTIONS TO VIBRATING EQUIPMENT.
¢. LIQUID TIGHT FLEXIBLE CONDUIT MUST BE THE SAME SIZE AS THE RMC OR EMT CONDUIT TO
WHICH IT IS CONNECTED. BOTH THE FLEXIBLE METAL CONDUIT AND IT'S FITTINGS ARE TO
BE LISTED FOR GROUNDING. A GREEN GROUNDING CONDUCTOR SHALL BE INSTALLED. ALL
CONNECTORS ARE TO BE OF A NEMA APPROVED TYPE.
d. THE USE OF MC CABLE OR GREENFIELD IS NOT PERMITTED.e. CONNECTION TO OUTDOOR
EQUIPMENT MUST BE WEATHERPROOF( LIQUID TIGHT OR SEALTIGHT).

PROVIDE PULL-WIRE IN ALL EMPTY CONDUITS EXCEPT AS NOTED OTHERWISE ON DRAWINGS.

HOME RUNS AND MAIN CONDUIT RUNS ARE TO BE HELD TIGHT TO STRUCTURE ABOVE OR AS
REQUIRED TO ALLOW PROPER SERVICE ACCESS AND OTHER TRADES WORK.

ALL CONDUITS MUST BE SIZED PER NEC AND LOCAL CODES.

OUTLET BOXES

ALL OUTLET BOXES SHALL BE GALVANIZED PRESSED STEEL OF THE, STANDARD KNOCKOUT
TYPE. NO ROUND OUTLET BOXES SHALL BE PERMITTED, EXCEPT AS SPECIFICALLY NOTED ON
DRAWINGS BOXES SHALL NOT BE LESS THAN 4" SQUARE AND 1 1/2" DEEP.

ALL KNOCKOUT BOXES, UPON WHICH LIGHTING FIXTURES ARE TO BE INSTALLED, SHALL BE
EQUIPPED WITH 3/8" FIXTURE STUDS.

EXTERIOR BOXES SHALL BE CAST RUST-RESISTING METAL WITH GASKETED COVERS.

INSTALL BOXES RIGIDLY FROM BUILDING STRUCTURE AND SUPPORT INDEPENDENTLY OF THE
CONDUIT SYSTEM. ALSO PROVIDE SUITABLE BOX EXTENSIONS TO EXTEND BOXES TO
FINISHED FACE OF CEILINGS. ALL OUTLET BOXES TO BE PROVIDED WITH CADDY "QICK-MOUNT
BOX SUPPORT" TO MINIMIZE THE DEFLECTION THAT OCCURS WHEN PLUGGING/UNPLUGGING
INTO THESE DEVICES.

UNLESS OTHERWISE NOTED ON DRAWINGS OR OTHERWISE REQUIRED BY THE NATIONAL
ELECTRICAL CODE, HANDICAP CODES OR LOCAL CODES, OUTLET HEIGHTS SHALL BE AS
FOLLOWS:

a. SWITCH HEIGHT 48" FROM FINISHED FLOOR TO CENTERLINE OF OUTLET.

b. CONVENIENCE OUTLETS: 24" FROM FINISHED FLOOR TO CENTERLINE OF OUTLET.

JUNCTION AND PULL BOXES

THE DRAWINGS INDICATE SCHEMATIC ROUTINGS FOR CONDUIT RUNS. CONTRACTOR SHALL
FURNISH AND INSTALL ADDITIONAL BOXES WHERE REQUIRED BY FIELD CONDITIONS OR BY
CODE.

BOXES AND COVERS SHALL BE GALVANIZED/PAINTED STEEL OF CODE GAUGE SIZE.

INSTALL BOXES RIGIDLY SUPPORTED FROM THE BUILDING STRUCTURE AND SUPPORTED
INDEPENDENT OF THE CONDUIT SYSTEM.

ARRANGE CIRCUITS TO AVOID THE USE OF JUNCTION BOXES IN INACCESSIBLE LOCATIONS.

JUNCTION AND PULL BOXES MUST BE LABELED WITH CIRCUIT NUMBER IDENTIFICATION AND
SYSTEM TYPE ON COVER.

WIRING

CONDUCTORS FOR FEEDERS AND BRANCH CIRCUITS SHALL BE COPPER AND THE AWG SIZE
AND TYPE AS SHOWN ON DRAWINGS. MINIMUM WIRE SIZE #12. THE CONDUCTORS SHALL BE
600 VOLT INSULATION TYPE THW, THWN OR THHN.

ON ALL 20 AMP BRANCH CIRCUITS, CONDUCTORS LARGER THAN #10 AWG SHALL BE REDUCED
TO #10 AWG WITHIN 10 FEET OF PANEL BOARD AND DEVICE IN JUNCTION BOXES ON RATED
TERMINAL STRIPS.

CONDUCTORS SHALL BE STRANDED.
ALUMINUM CONDUCTORS ARE NOT PERMITTED.

ALL WIRING SHALL BE IN CONDUIT, UNLESS SPECIFICALLY NOTED OTHERWISE (IE. LOW
VOLTAGE PLENUM RATED WIRE)

EACH CIRCUIT SHALL HAVE A DEDICATED NEUTRAL CONDUCTOR WHEN REQUIRED AND SHALL
SHALL BE INSTALLED IN ACCORDANCE WITH THE NATIONAL ELECTRICAL CODE AND LOCAL
CODES.

THE USE OF MC CABLE, ETC. IS NOT PERMITTED.

WIRE CONNECTORS SHALL BE EQUAL TO "SCOTCH LOCK" FOR #8 AWG WIRE AND SMALLER
AND EQUAL TO T & B "LOCKTIGHT" FOR #6 AWG AND LARGER.

ALL WIRING TO BE COLOR-CODED AS FOLLOWS:
120/208 VOLT SYSTEM 277/480 VOLT SYSTEM
NEUTRAL - WHITE NEUTRAL - GREY
PHASE A - BLACK PHASE A - BROWN
PHASE B - RED PHASE B - ORANGE
PHASE C - BLUE PHASE C - YELLOW
GROUND - GREEN GROUND - GREEN

WIRING DEVICES

CONTRACTOR SHALL FURNISH AND INSTALL SWITCHES AND RECEPTACLES, UNLESS NOTED
OTHERWISE, AS NECESSARY FOR A COMPLETE INSTALLATION. COLOR OF DEVICES AND
PLATES SHALL BE WHITE UNLESS OTHERWISE NOTED. THE DEVICES SHALL BE OF THE TYPES
AND RATINGS LISTED, OR EQUALS BY HUBBELL, BRYANT OR PASS & SEYMOUR.
WEATHERPROOF GFI RECEPTACLES SHALL BE INSTALLED WHERE SHOWN ON DRAWINGS OR
AS REQUIRED BY CODE.

ALL WIRING DEVICES SHALL BE HEAVY DUTY GRADE, CONFIGURATION TO SUIT SERVICE.

HEATING, VENTILATION, PROCESS AND CONTROLS WIRING

THE ELECTRICAL CONTRACTOR SHALL REFER TO MECHANICAL AND CONTROL DETAILS ON
MECHANICAL DRAWINGS FOR ADDITIONAL ELECTRICAL WORK TO BE INCLUDED IN HIS BID.

ELECTRICAL CONTRACTOR SHALL DO ALL POWER WIRING, LINE VOLTAGE WIRING, AND LINE
VOLTAGE CONTROL WIRING INDICATED UNDER THE HEATING AND VENTILATION
SPECIFICATIONS AND DRAWINGS. THIS CONTRACTOR SHALL ALSO DO ALL INTERCONNECTING
LINE VOLTAGE WIRING BETWEEN RELAYS AND DEVICES AS REQUIRED.

ELECTRICAL CONTRACTOR IS RESPONSIBLE FOR FURNISHING AN INSTALLING CONDUIT FOR
HVAC CONTROL WIRING. ELECTRICAL CONTRACTOR SHALL GROUP DEVICES TOGETHER AS
NEEDED TO MINIMIZE THE QUANTITY OF CONTROL CONDUITS. SIZE CONDUITS IN ACCORDANCE
WITH NEC.

SAFETY AND DISCONNECT SWITCHES

SAFETY AND DISCONNECT SWITCHES SHALL BE HEAVY DUTY TYPE, QUICK-MAKE,
QUICK-BREAK FUSED OR NON-FUSIBLE WITH RATINGS AND SIZES AS NOTED ON PLANS AND
REQUIRED BY CODES.

AT SERVICE ENTRANCE, DISCONNECT SHALL BEAR THE MANUFACTURER'S LABEL INDICATING
THE EQUIPMENT IS UL RATED FOR APPLICATION IN ACCORDANCE WITH ALL CODES.

MANUFACTURER SHALL BE GENERAL ELECTRIC, SQUARE D, EATON OR APPROVED EQUAL.

GROUNDING

FURNISH AND INSTALL COMPLETE WIRED GROUNDING CONDUCTOR SYSTEM, #12 AWG
MINIMUM, SIZED AND INSTALLED IN ACCORDANCE WITH THE LATEST ADOPTED EDITION OF THE
NATIONAL ELECTRICAL CODE, STATE AND LOCAL CODES, AND AS NOTED IN THE
SPECIFICATIONS AND AS INDICATED ON THE DRAWINGS.

ALL CONDUIT, INCLUDING FLEXIBLE CONDUIT, SHALL BE GROUNDED WITH A GREEN
GROUNDING CONDUCTOR.

GROUNDING CONNECTIONS MADE TO THE WATER PIPING SYSTEM SHALL BE COORDINATED
WITH THE PLUMBING CONTRACTOR AND A BONDING JUMPERS INSTALLED AROUND WATER
METER PER CODES AND AS INDICATED ON DRAWINGS.

ALL DEVICES SHALL BE BONDED TO THE CONDUIT SYSTEM. USE A BONDING JUMPER BETWEEN
THE OUTLET BOX AND THE DEVICE GROUNDING TERMINAL. METAL-TO-METAL CONTACT
BETWEEN THE DEVICE YOKE AND THE OUTLET BOX IS NOT ACCEPTABLE AS A BOND FOR
EITHER SURFACE MOUNTED BOXES OR FLUSH TYPE BOXES. ALL JUNCTION BOXES, OUTLET
BOXES, AND PULL BOXES SHALL BE BONDED TO THE CONDUIT SYSTEM.

FOR PANEL FEEDERS, BOND THE GROUNDING CONDUCTOR TO THE CONDUIT, WHERE
ENTERING AND LEAVING THE CONDUIT. THE GROUNDING CONDUCTOR SHALL BE COPPER
WITH GREEN IDENTIFICATION AND SIZED PER N.E.C.

ALL ENCLOSURES AND NON-CURRENT CARRYING METAL PARTS ARE TO BE GROUNDED.
CONDUIT SYSTEM IS TO BE ELECTRICALLY CONTINUOUS. ALL LOCKNUTS MUST CUT
THROUGHENAMELED OR PAINTED SURFACES ON ENCLOSURES. WHERE ENCLOSURES
ANDNON-CURRENT CARRYING METAL PARTS ARE ISOLATED FROM THE CONDUIT SYSTEM, USE
BONDING JUMPERS WITH APPROVED CLAMPS. ALL GROUND CLAMPS SHALL BE "PENN-UNION"
OR EQUAL, SIMILAR TO "GPL" TYPE.

LIGHTING FIXTURES

THE CONTRACTOR SHALL INSTALL ALL LIGHTING FIXTURES AND LAMPS AS SHOWN ON THE
DRAWINGS.CONTRACTOR IS TO REPLACE ALL NON-WORKING LAMPS PRIOR TO ACCEPTANCE
BY DOOSAN/OWNER.

SUBMITTALS

THE CONTRACTOR SHALL PROVIDE 5 COPIES OF (AS WELL AS ELECTRONIC) SUBMITTALS OF
ALL INSTALLATION METHODS, MATERIALS AND ACCESSORIES FOR REVIEW AND
APPROVAL.SUBMITTALS FOR EQUIPMENT SHALL SPECIFICALLY STATE "NEW" OR
"RECONDITIONED" FOR EACH ITEM. RECONDITIONED EQUIPMENT SHALL REQUIRE SPECIFIC
APPROVAL BY DOOSAN. SUBMITTALS SHALL BE ASSEMBLED AND SUBMITTED PRIOR TO ANY
INSTALLATION WORK, AND SHOULD INCLUDE:

WIRE

CONDUIT

DISCONNECT SWITCH

SWITCHGEAR MODIFICATIONS AND ACCESSORIES

ENCLOSURES

CURRENT TRANSFORMERS, POTENTIAL TRANSFORMERS AND TEST BLOCKS

HEAT TRACE

UTILITY METER

WIREWAY, PULL BOX

TESTS AND ADJUSTMENTS

ALL CONNECTIONS AT PANELS AND SWITCHES ARE TO BE MADE, ALL SPLICES COMPLETE, ALL
FUSES IN PLACE, AND ALL CIRCUITS CONTINUOUS FROM POINT OF SERVICE CONNECTION TO
ITS FINAL DESTINATION, AND ALL COVERS AND PLATES INSTALLED PRIOR TO THE TIME OF
FINAL INSPECTION BY CEP OR OWNERS ENGINEER.

UPON COMPLETION OF THE WORK, ALL PARTS OF THE ELECTRICAL INSTALLATION SHALL
BETESTED AND PROVED FREE OF UNWANTED GROUNDS AND OTHER DEFECTS.

ALL OVERLOAD DEVICES, INCLUDING EQUIPMENT FURNISHED UNDER OTHER CONTRACTS,
SHALL BE SET AND ADJUSTED TO SUIT THE LOAD CONDITIONS.

TEST AND MAKE CORRECTIONS/ADJUSTMENTS FOR PHASE BALANCING.

PROVIDE FINAL REPORT TO CEP AT TIME OF PUNCH-OUT.

CLEANING

AT THE END OF THE PROJECT, THE CONTRACTOR SHALL CLEAN ALL EQUIPMENT, TO THE
SATISFACTION OF OWNER. ALL DUST, DIRT, DEBRIS, AND FOREIGN MATTER SHALL BE
REMOVED FROM ALL EQUIPMENT.

419A Whitfield Street
Guilford, CT 06437
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