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RENEWABLE ENERGY SERVICES
OF OHIO, LLC,

1 Continental Way

Norwalk, Ohio 44857

Vs,

FIRSTENERGY CORP.,
76 South Main Sireet
Akron, Ohio 44308

THE PUBLIC UTILITIES COMMISSION OF OHIO

COMPLAINT

03nd

€1:6 NV 12 AvWsom

through its counsel, Meyers, Roman, Friedberg & Lewis, by Mario J. Fazio, and for its
Complaint states the following: _

1.

Renewable intends to develop a renewable energy project using landfill methanc gas and
converting it to electricity at a project located in Erie County, Ohio (the “Project”).

In this regard, Renewable has entered into a Landfill Gas Purchase Agreement with Erie
County, Ohio, dated December 20, 2007, and a Landfill Power Purchase Agreement with
American Municipal Power Ohio, dated September 1, 2008.

Pursuant to Ohio Administrative Code §4901:1-22-04, Renewable submitted to
FirstEnergy an application for interconnection services on May 12, 2008 for the Project, a
copy of which is attached hereto as “Exhibit A.”

Renewable has, in good faith, on numerous occasions endeavored to contact FirstEnergy
to discuss its application for interconnection services.

FirstEnergy has delayed discussing the matter and has failed to provide any substantive
wrilten response to Renewable regarding its application.

. FirstEnergy’s inaction has cansed serious delays in development of the Project and has

resulted in monetary damages to Renewable and its owners.

. FirstEnergy failed to comply with Ohio Administrative Code §4601:1-22-04(BX1),

because it did not process Renewable’s application in a nondisctiminatory manner and in
the order in which it was received. Despite having received Renewable’s application
aver one (1) year ago, FirstEnergy has failed to process the application, nor has it
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informed Renewable of any defects in the application. Renewable has made numerous
inquiries of the status of the application and FirstEnergy has been non-tresponsive.

8. In this connection, FirstEnergy failed to comply with Ohio Administrative Code §4601:1-
22-04(B)(3), which states that the public utility company “shall automatically provide
each applicant with a written notice of [its] receipt of an application within three business
days after the application has been received. The notice of receipt shall include the
following: (a) a copy of the applicable review process; and (b) a target date for
processing the application.” FirstEnergy failed to provide the requisite notice of receipt,
and has failed to provide Renewable with a target completion date. :

9. FirstEnergy further failed to comply with Ohio Administrative Code §4601:1-22-
04(B)(4) because, if it has determined that Renewable’s application is incomplete, it has
not provided to Renewable: (a) written notice of such incompleteness within ten (10)
business days; (b) a checklist of information required to complete the application; and (c)
a statement that processing cannot begin until the needed information is received.

10, Finally, FirstEnergy is in violation of Qhio Administrative Code §4601:1-22-04(B)5)
because, if it has determined that it cannot connect Renewable’s facility within the
required timeframes, it has failed to notify Renewable of this fact within ten (10) business
days after receipt of its application,

WHEREFORE, Renewable respectfully requests that the Commission: (a) direct FirstEnergy
to promptly process Renewable’s application for interconnection services and enter into a fair
and reasonable Interconnection Service Agreement with Renewable for the Project; and (b) grant
Renewable any and all further relief that the Commission deems just and proper.

Moo >

Mario J. Fazio (Bar Reg, No. (042284)

MEYERS, ROMAN, FRIEDBERG & LEWIS

28601 Chagrin Blvd., Suite 500

Cleveland, Ohio 44122

Phone: (216) 831-0042

Fax: (216) 831-0542

mfaziol@meyersroman.com

Counsel for Renewable Fnergy Services of Ohio, LLC
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Bio-Gas Technologies, Ltd.

Uevslopars of Landfiil Gas-to-Enorgy and Co-Gonoration Powar Systems

May 12, 2008

Memo To: Bruce Remmel
Re: Ohioc Renewable Energy Services, LLC, Intercannection
Dear Bruce,

The attached represents our application for interconnection to O-E's distribution
system. The facility will sell all of its output to AMP-Ohie under a long term sales
agreement. The facility will be built on Hoover Road per the attached site
drawings. This DG unit is located next to FE's transmission line easement. The
Q-E, 12.4KV lines end at the intersection of Hoover Road and Mason Road.  Rich
Adelman estimated that four to five poles would be needed to reach the property -
line.

We normally use a Schweitzer Engineering Laboratories, Model SEL-351A
Relay, for Distribution Protection  This relay is capable of protection per the
attached single line drawing. This relay will be controlling a Square D, Mode! VR,
rated for 4.76 kV, 3-Phase, Class 8055, Vacuum Circuit Breaker. We have
attached the normal settings we used for this type of service. Please advise
what settings your firm requires for this device

The generator protection uses a Schweitzer Engineering Laboratories, Model-
551 protection relay. This relay is controlling another Square D Vacuum Circuit
Breaker The generator also contains a complete set of protection devices built
into the generator's. unit mounted EMCP-H+, control panel,

if the utility causes a tripp of any type on the distribution line the main feeder will
open and be focked oul. The design prevents autormnatic reclosure of the feeder
breaker without manual, human operation. The unit will continue 1o operate
supplying house-parasitic load until the enging has timed out for its cool-down
pericd.

| have attached several aerial maps showing the site from different vantage
points. One of the aerials shows the site and its relation to Hoover Road, Mason
Road, and Huron Avery Road and the closest O-E substation, which is located
just across Milan Road [ SR-250].

| Commentat Way, Norwalk, Ohwo 34857
Lorporate Office: (419} 663-8000 - Toll Free: 3-500-854-1699 - Fax: (419) 663-80 14
E-mail BGTHMHg@aol.com
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Bio-Gas Technologies, Ltd.

Developers of Landfill Gas-to-Energy and Co-Generstion Power Systems

We are planning to use a pad mounted, outdoor. oil filled. fan cocled, 3750 kva,
12.4 KV to 4.16 kV step-down, transformer with bottom entry exit connections
and fused disconnect switch on the 124 KV side. | have attached photos ana
specification cut sheet on this fransformer, We wouid like to use a Wye
connection on the 4.16 kV side with a delta connection on the 12.4 kV side as
this gives a good bonding poinl with the grounding grid, building, generator and
transformers. We bond at one point and one point only, muftiple bonding points
creates muitiple problems with digital equipment.

We will also have a 4.16 kV/480 volt, 300 kVa, 3-phase transformer for parasitic
load and a 480 volt to120/240 volt, single phase. 50 kVa transformer for the
building low voltage requirements,

We will be using use a Power Measurement, |ON-7650 power quality meter with
data coliection for utility compliance moniforing. Programmed into this meter is
additional. third tier, system faull protection isolation. This meter will be
integrated into the system's main microprocessor control,

We utilize a Caterpiliar digital, solid state, voltage regulator with cross current
compensation, volts-per-hertz control, senes boost. VAR-power factor controlier
buiit into this device.

We have tried to make this application as complete as possible so that it moves
along as promptly as possible. if you need any additional information please feel
free to contact me.

Best regards )
~ }x B
H«;&'M «Jﬁdé”/}“m‘{:’(ﬂw “““;,
< James R. H;enaip'\gyr
Managing Partney

Ce Gary Morus, Rich Adelman, Ohio Edison
Enclosures

| Conrinental Way, Norwalk, Dhip 448357
Corporate Office: (419) 663-8000 ~ Toll Free: 1-800-854-169Y  Fax (419) 663-8014
E-mad. BGTHMH@aol.com



APPLICATION FOR INTERCONNECTION AND PARALLEL OPERATION WITH THE
OHIO EDISON COMPANY'S DISTRIBUTION SYSTEM'

Return Completed Application to:  FirstEnergy Corporation
c/o Metropolitan Edison Co
P.O. Box 16001
Reading, PA 19640
Atin. PA Rates - Net Metering & Interconnection
Fax: 330-777-6188

Customer's Name: Ohic Renewables Energy Services LLC

Address. 1 Continential Way

City. Norwalk 3 State. Ohio Zip: 44857
Account Number, N/A

Contact Person: James Hiendimayr

Teiephane Number. 419-863-8000

Service Point Address: Hoover Road, [See attached site maps]

City: Milan Township State: Qhio Zip: 44846
Information Prepared and Submitted By: James Hiendimay

Company Name Bio-Gas Technologies, LLC ,
City: Norwalk B State: Ohio Zip: 44857

Address. 1 Continental Way
Telephone Number: 419-663-8000 Email: BGTJIMHEAOCL COM
GENERATOR

The foflowing tnfarmation shall be supptied by the Customer of Customer’s designated representative All
applicable iterns must be accurately completed in order that the Customer's generating fatdlities may be
effectively evaluated for interconnection with the Company's Distnbution System.

Type: Synchronous, Fuel Source: Bicgas
Number of Units: 1 Manufacturer: Caterpillar, Model 3520

Mode! Number of Inverler {if Applhcable):

Inverter Rating (If Applicable): kW, Mumber of Phases:3, Frequency: 60 Hz
DC Source Rating (If Applicable) kW DC Voltage Rating (K Applicable): ____ 'V
kW Rating (@ 95°F at location): 1600 kW kKVA Rating (@ 95°F at location). 2000kVA
Power Factor 80 %, Voitage Rating: 4160 VAC. Ampere Rating: 277.6 Amps
Do you plan to export power? Yes - Significant annual Export - No net metering

K Yes, Estimated Maximum: 1600 kW, Estimated Energy: 35000 kWh per Day

{Attach additional sheets as necessary in the event of multiple units of vanous types/sizes -




APPLICATION FOR INTERCONNECTION AND PARALLEL OPERATION ~ Continued

Normal Operation of Interconnection. Other

if “Other”. please describe: Sale of all exported power exported to AMP-Ohio,

Appilication Fee? $250 {Checks may be made payabie to FirstEnergy Corporation.}
One-line diagram attached? Yes [Note: Requires a "Yes" for a complete Application.]
Have testing results® been supplied to the Company documenting conformance with tha
Company's technical requirements: Yes [Note: Requires a “Yes" for a complete
Application. ]

Have all necessary government permits and approvals been obtained for the project prior
to this application? Yes  [Note: Requires a “Yes" for an Application to be considered
complete }

Have the generator manufacturer machine characteristics been supplied to the Company?
Yes [Note: Requires a "Yes" for a complete Application.}

is there a iayout sketch showing lockabile, “visible” disconnect device? Yes [Yes”
Required for a complete Application. ]

Application fee® $ 800G [Checks may be made payable to FirstEnergy Corporation )

DATE- May 12.2008 Chic Renewable Energy Services LLC

Name. James Hiendimayr

{Type or Print)

Title: Managing Partner

(Type or Print)

When finisheg complebing form, save with a new name. Place courser on & tocation sther thap s dropdown hist Lo print

' The Company shall charge each Interconnection Serviee Customer that appiies for interconneciion Service a
nonrefundable Application fee of $250 payable af the time the Application is submitted.

For inverter-based syslems, evidence of UL 1741 test certification saiisfies this requirement  Testing may be
performend by UL or another Nationaily Recognized Testing Laboratory

* Each interconnection Service Cuslomer shall deposit with the Gompany an amount equat o $5 per kKW of generation
referenced in the Applicaton for el jeneration units greater than S0kW Al units 50kW or less shalf be assassed the
nonrefundable Application Fee only as its depasit. The Company shall gpply the deposit o the Company's aciual cosis
assocated with the interconnection I such costs are greater than the amount of the deposit. the customer shalt pay
such additonai costs 1o the Company. If such costs are less than the amount of the deposit the Company shal! refund
the balance of the deposit tb the customaet.



GENERATOR DATA
FOR STABILITY CALCULATIONS

(Not Intended for Inverter Based Systemns)

Machine MVA base for each machine: 4.0 MVA

See Attached Data
Sheet for Values

Step-up transformer percent impedance and MVA base

% R+ % X MVA

%R+ % X MVA

Value*

Description (for each machine) Caterpiliar 3520, Frame 868 see aftached

T'do {sec. )
T'do (sec. 0)
T'go (sec. 0)
T'qo (sec. 0)
inertia H

Total Shaft Inertia (Turbine, exciter, generator)

Speed Damping D If unavailable. program defaults to 0.0

Xd
| Xq Exciiélion System
X'd Brand Name: Caterpilla
Xq Type: DC
X'd = X"g ) ]
X1 If unavailable, program ciefauits to 0.05Xd

5(1 0) Saturation vaiues 1.0 p.u. voltage; if unavailable, program defaults to
011

S${1.2) Saturation values 1.2 p.u. voltage, if unavailable, program defaults
to 0.48

" Xd. Xq, X'd. X'q. X"d, X"q, X1, H. and D are in p.u. machine base.
X"q must be equal to X"d.
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GENERATOR'DATA { Y q 13 8 q SEPTEMBER 06, 2005
m)" }c) - U h 0 , Can't find whar you're looking forT Click barc
Selectad Model

Engine: 3520 Gengrator Frame: 368 Genget Rating (KW 16000 Line Voltage: 4160

Fael: Gas Generator Arrsngement: 1786432 Genset Rating (kKVA): 2000.0 Phase Voltage: 2402

Frequeticy: 60 Excitation Type: Permanent Magnet Pwr. Factor: 0.8 Hated Current: 2776

Duty: CONTINUQUS Cenasction: SERIES 8TAR Apylication: EPG Statps. Current

- Varskont 38317, 30433 26180 9625
Spac intormation
— - - e
Generator Specification Generator Eificiency
1 Frame: 868 Type: SRAB No., of Bearings: 7 Par Unit Load WA Efficiency %
i Wianding Type: FORM WOUND Flywhesl; 2.0 025 400.0 92.0
Connectien: SERIES 5TAR Housiag: 00 0.5 300.0 54.8

' Phases: 3 No. of Laads: 5 075 1200.0 95 .

L Poles: Wirc: par Lead: | 1.0 160,06 935

"' Sync Speed: 1200 Generator Pitch: 0.6687 ] 1) 1160.0 L]

f Reactances - Per Unit Ohms
SUBTRANSIENT + DIRECT AXIS X*, 0.1500 12959
SUBTRANSIENT - QUADRATURE AXIS qu 0550 1.3040
TRANSIENT - SATURATED X, 02380 20620
SYNCHRONOUS - DIRECT AXIS X 1.8150 15 7140
5y NCHRONGUS - QUADRATURE AXIS X, 0.5950 86050
NEGATIVE SEQUENCE X, 0.1500 12990
FERQ SEQUENCE X, 00090 0 0800

s o R e :
Time Constanis Seconds
OPEN CIRCUIT TRANSIENT - DIRECT AXIS Ty 7.6290
SHORT CIRCUIT TRANSIENT - DIBECT AXIS T, 0.4762
OFEN CIRCUIT SUBSTRANSIENT - DIRECT AXIS Ty, 0.01469
SHORT CIRCUIT SUBSTRANSIENT - DIRECT aX15 T, 80112
OPEN CIRCUIT SUBSTRANSIENT - QUADRATURE AXLS T, 00114
SHORT CIRCUIT SUBSTRANSIENT - QUADRATURE AXIS T” 0.0085
EXCITER TIME CONSTANT T, 0188y
ARMATURE SHORT CIRCUIT T, 8.630
 Stator Resistance = 0.1725 Olus___Fleld Resistunce ~ )

t'l‘clephnne infiuenee Inctor: less than 50

Generator Excitation

Voitage Regulation
Vultage level adustment: +i- 5.0% No Load  Full Load, {rated) pf
Voliage regulation, eady state: + 0.5% Series Parallel

Valtege regalation with 3% speed change: +/-  0.5% § Excitation voltage:  10.84 Vois  33.79 Vols  Volis
Waveform devistion line - tine, no load: less than 35% || Excitabion carvent 3.4 Amps .56 Amps  Ampa
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wiund
‘ Seleciod Model
Engine: 1520 Generator Frame: §68 Genser Rating (kW) 16000 Line Voltage: 4160
Fuel: Gas Generator Arraagement; 1586432 Genset Rating (kKVA): 2000.0 Phase Voltage: 2402
Frequcacy: 60 Excitation Type: Pernanent Magnet Pwr. Factor: 0.8 Rated Current: 277.4
Duty: CONTINUOUSE Connectivn: SERIES STAR Application: EPG Starus: Current

Vervion: 30511 ALY AU BGY5
Geanerator Mechanical inlormation

" Canter of Gravity
Dimension X][0.0 mm][o.0 1y )
Dimension YH0.0 mm)i0.¢ v
Ditnension Z 0.0 mmlj0.0 Ry,

e [fan"X is shown, that 1s the rear face of block. Forward (1owards the {an) is positive.

o T2 "Y" 15 shown, it is the crank centerline, Positive |z up. u

e [fa"Z" dunension is shown, it {5 alse the crank cemerime, bul viewed from shove. Distances
ﬁ-om the crank center Ling and 1o the ngbt of the psckagc are positive,

r Gemerstor Wl = O kg * Rotor WT = 2! 56 kg * Steor WT= 0kg
[_ 8.6LB © 4753 LB COLB

= s, . T

Rotor Balance = D.0308 mm deflection PTF
Overspeed Capacity = 1 50% of synchronons Specd
m

w
I Generator Tors:oml Datz
= Coupling J2= Rotor 43 = Exciter
am! Fan TOTALI=Ji+ 2~ J3 End
K1 = Shaft Stiffness betwesn K2 = Shgpit Stiffness befween
J1 + ]2 (Diaeter ) J2 + 13 Miameter 1
S Ki i Shatt Pha | n K2 Min Shaft Dis 3 53
3o LA W 2 4.5 MLE TN frad 5.0 04 26 6LRIN 5° 511 MLEHIN.mg BN, ISLBTH,
4484 Nmsi 63 MNmied 127.0 mm 104462 N m ¢ 6.0 MN m/rad 96.5 min 0atINm
Total J
968218 IN. &
100 389 N m o*
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Salectod Model
Engine: 3530 Generator Frame: 868 Genser Rating (kW) 1600.0 Line Voltege: 4160
Fuel; Gas Generator Arrangement: (586432 Gensel Rating (kVA): 2000.0 Phase Voltage: 2407
Frequeney: 60 Excitation Type: Pertsncent Magnet Pwr, Factor: (.8 Rated Curzent; 2776
Daty: CONTINUOUS Ceanertion: SERIES STAR Applicanion: EPG Status: Currem
- Vitgitg: 28517 DB431 IBIN0 9628
(—— Generator Cooling Roguirements « _|
i Tamperature « Insuiation Data :
Cooling Requirements: Temperatere Data; (Ambient 40°C) I
Heat Dissipated: 75.4 kW Stator Rise: 1050 ¢
Air Flow: 0.6 mYmin Rotor Rige: 105.0% .

Insuletion Class: H

Insulation Reg. 85 sklppﬁd 100.0 M6 minlawum at-40 °C
Thermat Limits of Generator ’

Frequency: 60 Ha2
Line to Line Volape: 4160 Vohs
B BR 80s40 16600 kVA {
F BR -105/40 2000.0 kVA '
H BR - (2540 2000 kVa
FPR 136440 2200.0 kVA

e e an e ——— - i




Sslected Modal

Enpine: 3520 Generator Frame: 868 Genset Rating (kW): 16000 Liac Voitage: 4160
Fuel; Gas Gencratpr Arranpemant; 1586432 Genset Ratiog (kVA): 2000 ( Phase Voitage: 2402
Freguency: 60 Excitation Type: Perminemt Magoet Pwr. Factor; 0.8 Raled Current: 2774
Duty: CONTINUGUS Connection: SERIES STAR Application; EPG Statug: Current

Version: 38517 $4453 114180 ‘987¢
Starting Capability & Current Dacrameant
Motor Starting Capability (0.4 pf}

I Percent Perters Wiz Dy .
VA youonp b T Motor Slm__m -
= = f |
= !
B 0 U R
/‘ &
1 E i | I S
¥
2.4 w | |
7,699
kot
10 —
|
0 |

) WD MO AONO OO0 00D
SKVA

Current Decrement Data

AMP
L

30 ]

100

m ; +
Y] MWe  we W 420 00
e T Cyrle
Instantancous 3 Phase Fault Current: 1845 Amps Instantapenus Line - Line Favit Currents 1595 Anpe

Instantanecus Line Neutrs} Fault Currens: 2630 Amps



Selected Modet

Engpine: 1520 Generator Frame: 8568 Genget Rating {kW): 1600.0 Line Volisge: 4160
Fuel: Gas Generatur Arrangement; 1586432 Genset Rating (kKVA): 2000.0 Phase Voltage; 2407
Freguency: 60 Excitation Type: Fermancot Magner Pwr. Factor: 0.8 Raied Carrent: 2776
Doty: CONTINUQUS Connection: SERIES STAR Apphiestion; EPG Status: Cinren

Verston: TUSFTAMTL 01 80 /9835
Gemnerator Output Characteristic Curves

Open Chroult Curve
il L Open Cocut
Fietd | - || l
Cuteent i Ling Volt 00 S S
-ty 4
(T ’
[Tus ] 7496 | a0 ! i
| Taa [ m — - .
L ¥F
[z [ 37 ano | o |
( Tms U s |
(383 “T,s*raa j
{_Sli Y EH zm i . R AU NN
X
Wy ] ‘ [ ;
a0

L ilv] mo 180 e a0
Feld Qorrers

Short Circuit Curve
rmitue CUmT olaopt CRRewt

o e ey
R
Field [ Armatume
| currem B Current 4m — -
Co )
T
' Z 167 xn ] B
L. B3 | [ 3
LK) 21 |
sy U e ™ 4
T ;
| e
[asy 305
D B 1w . d }
5Ly w1 | J/ ;
g 389 :
e o .

a0 mc @0 @0 @0 I0o
Pald Oirere
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Selocted Modal
Engine: 3520 Cenerator Framer 868 Gensel Rating (kW) 16000 Line Voltape: 4160
Fued: Cras Generator Arrangement: 1586432 Genset Rating {(kVA): 2000.0 Phase Voltage: 2402
Freguency: 60 Excitstion Type: Permanant Magnet Pwr, Factor: 0.8 Rated Current: 277.5
Duty: CONTRNUOUS Cannection: SERTES STAR Application: EPG Srarus: Curent

Vewsing: 5850 30433 A8 s
Gonerator Quiput Characteristic Curves
Zera Power Factor Curve

100, - iy o
] o
ol 4L ‘
) N * -
) T i |
| |

J ; |

o L ] 4

&t A6 4Hd e @60 joke

Piald Cuzrers
Air Gap Curve
i . Alr o
|
S |
Fiei Line - :
Curreny [i Line Yot ot S T '
20 0 '
13 w SR -
40 5912 T -t g
s 3328
(05 T 3 o I P R
N X
151 4,576 Z
34 s f axn _.J. N S —
L0 [ deos | ‘
I O T . ! :
bl e

0o T .,
Fert Ooore gt
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Selected Model
Engine: 3520 Generulor Frame: 868 Croset Rating (0W): 16000 Line VoXage: 4160
Fuel; Gas Generator Arrangement: 1588431 Genset Reting (k¥ AX 20000 Phase Voltage: 2402
Frequency: 60 Fxcitation Type: Permanent Maznc Pwr. Fattor; 0.8 Rated Corvent: 277.6
Dury: CONTINUQUS Connection: SERIES STAR Application: EPG Status: Crrrent

Yamion: YE4IT AT IO METS
Reactive Capability Cutve
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Selscted Moded

Engive: 3520 Generator Frame: 868 Geamset Rating (kW): 16000 Le Voltage: 4160

Foel: Gas Generaror Arranpement: 1586437 Genset Rating (kVA): 2000.0 Phase Volisge: 2402

Fregeency: 60 Exchatlor Type: Permanent Magner Pwr, Factor: (8 Rated Current; 271.6

Duty: CONTINUOUS Connection: SERIES STAR Applieation: EPG States: Current

Wirpnn: X517 34433 R0 623

Gendrat Information

[l feps

GENERATOR GENERML INEORMATION

I GERIRATOR MOTOR 3TARTIRG CAPARILTTY CURVES
A. The MOTQR STARTING CURVES ARE REPRES:NTATIVE &F THE DATA
SSTATNED Y THE TOLLOWIRG PROCEOURI:

THY JATERFILLAR SENFRATOR IS DRIVEH BY A SYNCHRONMIS
DTIVER,
. VARIOUE $igf THREF PHASE INQUCTION MOTORS 'NEMA
ZOBE ¥3 BRE ITARTED ACRCSS THE LINT LEADS OF THE
INLOADED BINERATOR
THE BLISULTING VOLTAGE JIFS AR RECURDED WITH AN
ST ILLOTIOPE.
-, MOTOR HORSEPOWER HARS BEEN CONVERILZD TC STRRTING
KILOVO™™ AMPERES [SKVA .
5 CTOOREED VOLTAGE DIPS wal'P EEEW EXTRESSED AS A
JF GEMERATOR BATED WOLTAGE.

I USE OF THE MOTOR STARTING CARAHILITY SURVES.

k. CALCULATE THF 5KVA REQUIAED BY THE WATOR FOR FULL VOLTAGE
STARTING ACROSS THE LIME IF PHL VALJVE 13 WOT LISTED ON THE
MOTOR ORTA PLRTE,

L, MOTORS CONPCORMING T. NEMA STANDARDS

M TFLY THE MOTOR HORSTFOWER BY THE NEMA SKVA/HP
PIGURE FOR NEMA O:JE F,USE §.3 SKYR/HE; FOR NEMA
SODE 5, USE 6.0 SKVAR/HE.

. ALL TTHER MCTORS:

MULTIPLY THE MATEL VOLTAGE BY THE LOCKED ROTOR AMPERE
AND Y 0,001732. {IF THE LOCKED ROTOR AMPERES ARFE NOT
LESTED. MULTIPLY THE FULL LQAD ‘RUNNING, AMFPERES BY

B USE THE ABOVE SKVA W TH THE MOTOR STARTING TABLE,
1 ACROS3 LINE ZTARTING:

REAL ACROSS THT KW D "ACRU3S THE LINE STARTING SKVA
IF THE DESIREP VALUE OF SKVA IS ROT GIVEN, CALTULATE
THE ©IP @y FINDING THE PROPER SKVA [NTERVAL AND
INTERPOLATING AS FCLLOWE:

SKVA- 5 ThE SXVA TABLE ERTRY JUST SMALLER THAW

TH#S DESIREL §KVA, LIP: I8 THE DIF FOR SKVAZ, AKD
SKVAZ 15 THE §¥VA TRABLY ENTRY JUST GREATER THARW

THE DESIAFD JKVA. THE DTP «IN FERCENT! AT THE
SJESIRED SKVA 15

nIE = DIP, <+ SRVA  SKWAL® 2.3,

SKVAZ - 3MVAL;

WOTE VOLTAGE DIES GREATER THAN 3%% MARY CAUSE MAGRETIC
CONTHETORS TQ CROP OUT,

. RZDUCED VQLTAGE STARTIRG:

BEFER 7D THE FTOLLOWING TASLE. WILTIFLY THE CALCULATE
BCACSES LINE 3KVA BY THE MULTIPLIER LI8TED FOR THE
SPECYFIC STARTING MYTHOU. mpPPLY THE RESULY T0

THE ATARTING TABLE A% IN I1 A, TD CTALUULATE THE
EXPECTED VOLTAGE LIR:

TYPE OF REDUCELD MULTIPLY
YOLTAGE STARTING LINE $WvR BY
HQ% ThAP 1

a3 TRP 65

308 TAF V5%



U U8 ZUUD 14 aE VA3 3440 LD E0uT T |
W v

1%% TAF q
WYe syvert, delta run 23
AUTOTRANSFORMER

By TAP 6%
&5% TAF 3
0% TAP iy

WOTE: REOUCE VOLTAGE STRATING LOWERS THE MAXIMUR
REQUIRED MOTOR skVA.

3. Part wlncing start-ong:

Must common is helfi-winding start, full-winding ren.
Multipity tne full motor, ag¢cross line stariipg skVA
by 3.8 Apply che cesylt to the selested curve as
1r i1 d above. Head the expected voltage dip, for
the requized gsxvA.

ITI.CRFINITION:

k. TRATOR TZRMT

MOBEL ¢ Enging Sales model

ERG Yy <1 = Qpirect Injaction,

NFA o= Natipelly aspirated, ets

By Runnure fregquenty, hgrte

RATING TYPE: PP, 5B (prime power o¥ standby:

K : BESEe rating fiectricdl kilowaby§ lekW
VOLTS: Rul.ng terminal, Lame *o lane

GEN ARR Cat genexator arraigement pacl rurber
GEN FRAMZ: Senerator freme sire designatien

OO Generalor OVIPUL Cannedlisn

isvar, wye, de.ra, ect

PCLES: Pumber ¢f pale preges an rotor

iBg. A 4 Dpole generdior run BE 164Q)

APM wi.. produce 62 H: alrernalisg curreat. A & polwe
gererator run &- 1200 REM wiil prad-se KGC Hz a.termaking
current, .. :

BE. SERERKTOR TEMPERRTDAE RISE:

The indicatad temperarure riaze indicated ethe NEMA Limits
Tor wtanaby or prime powsr applications. Thasg rizes are
used for ~aleuwlsting tre ig3%es and sfficiencies and are
not necegsaTily :adicative of the Actua. remperaturse rise
5f a giwen machine

¢ CENTER OF GRAVITY

The spac:lizsd center of gravity 1s for cha generatar only.
It is measured fron rthe generatorfang.ne f!ywheel housing
intexfarce zneé fror the centerline cf the rcoror shaft.

FENBRATOR DECAEMENT CURRENT CURVES

The generstor decrement curren’ curve gives twe

Symmetrical curreal supplred by the generator for &2 thres
phase poi¥ed faulc ar rhe generator terminals. Sencrators
equipped with The series booust BTTLEONMENT ar JERBLatOLY
witrh PM excitaiion system wall sapply 3{3 ot rarea current
for at least .0 secords.

¥ SENERATOR ETPICIENCY CURVES

The efficlency curve 15 represeatative of the overal!
generatory eificiency sver the aormal range of the

e ectrical load and st *he specified paramerers. Thia is
nor the overkl. engine generator zet efficiency rnurve.

CATERPMLLAR
Caterpiltar Confldantial: Green
Content Dwner: Alan Scoll
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Parcel A"

Being simunted in the State of Ohio. Connty of Efe, Milan Township, Section No. 3. parl
of the Richards Tract and being more defnitely deseribed as follows

Commencing al o monument box, found, marking the intersection of the centerline of
Hoover Road with the centerline of Mason Road; Thence North (1037307 West ajong
ihe cepteriine of Hoover Road, a distance of 396.80 feet w0 a PK Nail, set; Thence South
REY347307 West a distance of 30.00 feet to a /47 iron pin, set. on the West right-ol-way
line of Hoover Road and the poimt of beginnmg:

117 Thence Seuth 88547307 West o distance of 200,00 feet to 2 4™ iron pin, set.
12) Theree North 879317257 West a distanced of 202.7) feef 10 5 ¥ iron pin, sel;

13 Thence North V9207297 East o distance of 330,00 feetio 2 V27 iron pin. set, on the
Soutn Line of an Ohio Edison BRasement (225 FT);

(4} thence South §8°39°317 East along the South line of said Edison Lasement, a
distance 01 370,00 feet to & Y27 iron pin, set, on the West night-ot-way line of Haover

Road:

(3) Thenee Somh G1705°307 East along the West right-of-way line of Hoover Road, a
tance of 445,00 feet to a 2" fron pin, set, and the point of beginning, containing
706 actes, more or less, but being subject ro all legal highways, sasements and

resirretions of record,

dis
3.7

The above deseription was prepared from an actual survey by Daniel &, Hartung Jr |
Professional Surveyor No. 5667 in February 2008, The bearings were assumed only for

the purpose of indicating anples _
| €U v,
@m,b/ g A A

Daniel E. Hartung Ji.. PE,%}g 7

W iy,

(o e Goc arie {undy Requireienis

F
3 Seetions 473237 thru $733-37-07 of the Ohio %R _
A4 Lns = ~g Fieid Verification? ] g ¥

" graoy made.
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Instruction Butletin
6355-31
May 1998

Type VR
Vacuum Circuit Breaker

4.76 kV, 8.25 kV, and 15 kV
1200 A and 2000 A

Class 6055

D SQUARE D




SEL-351A Relay

Distribution Protection System
Directional Overcurrent Relay
Reclosing Relay

Fault Locator
Integration Element Standard

Instruction Manual

20060727

SEL | SCHWEITZER ENGINEERING LABORATORIES, INC.




Switchgear
Setpoints

Aiif‘\f&%t jcad

P WY

Tezchnu%f;wgiesﬁ. i,

e e bt -

Utility |

Paralleling Switchgear

Project #,

Project name:

POGBIOGAN
QUTAGAMIE COUNTY




Switchgear Operational instruclions

Tahle of ratings and ratios

Systam rated requency 60 Hz |
Lhility rated voltage 4180 VAC t
Utility circuit breaker rati 1200A !
UHility phase CT ratin 12005
Generaio? rated vollage. MBOVAC
. Generator rated kW 1800 kW
3 Generator rated kVAR:
Generator rated P.F | B
Generator full load amps’ | 278
{_Generator cirout breaker rating 12007 s

Generator phase G ratior

H
%
H
H
£

—

t

_ GroundClratio: |

H

Page -



Switchgear Opetationat instructions

Tabie of 'Setpoints meny’ seipoints

e S !
| Protection Setpoint &E@Y ' Eg_: Units Lgeco! ;;ﬁnw
| 1. Gensetbase load level. kW o I kilowatls | o
2 Gensel kW load rate i 53 .
'_—331 d Geqsﬁxﬂad level, kW L 1 kilowalls -
| 4| GensetiWunoadrmle | 9 53 :
5 |  Base load over window, % 1 5 pereent
&. Base load under window % 1 5| percent
7] Stability rate R |
8 b Genset KVAR serpoint. KVAR - 21 kVAR B
wg_ _j-' KVAR co R control gain, sec b 33  seconds
i{] B import le 19\1;1- W i 0 f kiowatts
BY Export level, kW 0 | kilowalls
112 Seled O=Import 1=Expoi | O 1 | i
EER import + Export aver wing, % | w1 s percent |
14 Impor! { Export uncie‘r"mnd % L1 5 | percent J%
: 15 Import ; Expert stabiuiy rate ! - 4
116 | Zero gower level, kW _ | Kilowatts
L‘j TD {Tmesg)aerliai}eimergency 3 J £E00NAS _
e O H’menz’;ij;} fn"::’ge"_w o 0 ‘ 1062 - minutes
{19, . TD [Time Delay] neutral, sec. 1 | 9999 | Seconds |

Page - 2



Swiichgear Qperational Insirucions

. — e e i et

Table ot ‘Protection menuy' seipoints:

P T T ]
- Cod LOW | HIGH ! |
; === . S S . Recorded
: g - Peotacton Seipoint limig 1 ot E Unitg ,,,m_.’ Setpoint -
1 27 | Gen Undervoll. selp % 0 150 % ofrated
. | _ vohage
Gen. Undervolt. T D, 0 | 9999 '  seconds
ke Sec. : N
e | ! ; -
2 TE8 T "Ben Owervall sewpl % |30 300 % of rated
S S S voltage
, . : Gen Overvoit. TD1, a 8989 seconds
E N | sac
TR0 Gén. Underreq selp, 5 &0 heriz
¢ ; 1Hz
1 ' Gen. Underfreq T.D., 0 8999 seconds
N __sec,
T U810 T Ben Overfreq. setp,” T iZ 11060 1T heme T o
1Hz R
Gen. Overfreq. T D., sec 0 ; 9998 seconds
. H
© 58 | 32-1  Gen. reverse KW setp1, ] o999 | RW
KW
T | Gen. reverse kKW T D1, 0 | Goes seconds
sec. ._, -
. i e o]
32-2 | Gen. reverse kW setp2 0 5999 ; KW
P . .
T Gen, reyarse kWT.D.2, ¢ 9999 ’ seconds i
e b o BEE
6. [ 401 | Gen, reverse KVAR 5 eeds | kAR
b e o BEIPT KVAR : ]
i 1 Gen reverse kVAR 0 9999 seconds
S S 1.0.1. sec | L
T4 1T Gen reverse KVAR 0 0995 WAR T
A 5612, KVAR o
i Gen. raverse kVAR ¢ 9995 seconds |
. 5 To2sec. | |
"7 TA T Gen [ anbalance selpt, 0 9999 % of T B
L % __pnmary
' - Gen Junbalance TD 1, ] 9989 seconds
[ SEC,
S —

Page -3




Swichgear Operahongl Instruchons

42 l Gen. | unbalance setg2, - 0| 0950 %ofCT |
S Y primary :
: T Gen. junbalance 102, | 0 5999 seconds
| N j - sec. i
L RV - i -
Ll Undervoll setp % ¢ i 150 % of rated
. . * uoltage ]
1 Util Undervolt TD, sec. 0 99495 seconds '
e e, L :
T 59T 1T UL Gervolt setp % | 306 | % of rated
; . : voilage
| | Uik Overvoll, 1.0, sec. 0 9999 geconds
16 TEIU | UW Underreq, seip. |6 800 | tenthsof Rz |
ﬁ‘ﬁq ~ 1Hz N ]
P Ut Underfreq. 1.0, 0 2958 seconds
SaC. E
S R It Sl mtts et o —
|13 B1O_ | UMl Qverfreq. setp, 1H1 10} 1000 . tenihsofHz
- Wj Ui Querfreg 1.0, b 9905 | seconds i
4 i H
?12 . Dead bus voltage, % 0 83 | %alrated
: | B L voitage
SEN & ] Failfoparallel T.0, sec_; 0 | 9999 |  Seconds
ek i
4 T Breaker charg min Voit g 60 150 % of rated
S ‘ kT | __L___volage l

Page — 4



