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^\v«- THE PUBLIC UTILITIES COMMISSION OF OHIO 

RENEWABLE ENERGY SERVICES 
OF OHIO, LLC, 
1 Continental Way 
Nonvalk, Ohio 44857 

vs. 

Docket No. ^ ^ - ^ Z 9 ' / z L - U u b 
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FIRSTENERGY CORP., 
76 South Main Street 
Akron, Ohio 44308 

NOW COMES Renewable Energy Services of Ohio, LLC ("Renewable'^* by and< 
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 methane gas and 
converting it to electricity at a project located in Erie County, Ohio (the "Project"), 

2. 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. 

3. 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." 

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

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

6. FirstEnergy's inaction has caused serious delays in development of the Project and has 
resulted in monetary damages to Renewable and its owners, 

7. FirstEnergy failed to comply with Ohio Administrative Code §4601:l-22-04(B)(l), 
because it did not process Renewable's application in a nondiscriminatory manner and in 
the order in which it was received. Despite having received Renewable's application 
over 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-responsive. 

8. In this cormection, 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 Ohio Administrative Code §4601:l-22-04(BX5) 
because, if it has determined that it cannot connect Renewable's facility witMn 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. 

/wiL^ 
Mario J. Fazio (Bar Reg. No, 0042284) 
MEYERS, ROMAN, FRIEDBERG & LEWIS 
28601 Chagrin Blvd., Suite 500 
Cleveland, Ohio 44122 
Phone:(216)831-0042 
Fax: (216)831-0542 
mfazio@meversroman.com 
Counsel for Renewable Energy Services of Ohio, LLC 

mailto:mfazio@meversroman.com


EXHIBIT 
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Bio-Gas TBchnologieSf L td . 
Developers o l Landfi l l OaS"to»En9rgy and Co-<»enor«tl<m Powrar Syst««nft 

May 12. 2008 

Memo To: Bruce Remmel 

Re: Ohio Renewable Energy Services. LLC, Interconnection 

Dear Bruce. 

The attached represents our application for interconnecttor> to O-E's distribution 
system. The facility will sell all of its output to AMP-Ohio under a long term sates 
agreement. The facility will be built on Hoover Road per the attached site 
drawings. This OG unit is located next to FEs transmission line easement. The 
0-E, t2.4kV 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 Protectton This relay is capabie of protection per the 
attached single line drawing. This relay will be controiling a Square D, Model VR, 
rated for 4,76 kV, 3-Phase. Class 6066, Vacuum Circuit Breaker. We have 
attached the nonnal 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-II+. control paneL 

!f the utility causes a tripp of any type on the distribution line ^ e main feeder will 
open and be locked out. The design prevents automatic reclosure of the fe^e r 
breaker without manual, human operation. The unit will continue to operate 
supplying house-parasitic load until the engine has timed out for its cool down 
period. 

1 have attached several aerial maps showing the site from d^erent 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]. 

I ConixncHial Wa>, Norwalk, Ohio 4485" 
Corpombi OlTioc: i4l9>663-SrM)U - Toll Free: }-Hm^$4-i699 Fa.v f4I')} 663-SUI4 

E-mail BGTJiMHii^aoJ.com 



BiO'Gas Technologies, L td , 
Developers of taitdnO Gas-to^ner i iy and Co-<5en«ratlon Power S^^tems 

We are planning to use a pad mounted, outdoor, oil filled, fan cooled, 3750 kVa. 
12.4 kV to 4.16 kV step-down, transformer with bottom entry exit connections 
and fused disconnect switch on the 12.4 kV side. I have attached photos and 
specification cut sheet on this transformer. We would like to use a Wye 
connection on the 4.16 kV side with a delte connection on the 12.4 kV side as 
this gives a good bonding poini with the grounding grid, building, generator and 
transformers We bond at one point and one point only, muttiple borKJing points 
creates multiple 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, ION-7650 power quality meter with 
data collection for utility compliance monitoring. Programmed into this meter is 
additional, third tier system fault protection isolation. This meter will be 
integrated into the system's main microprocessor control. 

We utilize a Caterpillaf digital, solid state, voltage regulator with cross current 
compensation, volts-per-hertz control, senes boost VAR-power factor controller 
built 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 

James R. Hiend^pnpiyr 
Managing Partner" 

Cc Gao' Mortii-s, Ktch Adelman, Ohio Edison 
Enclosures 

1 Cuiiimenwf Way, Nonvalli, Ohio 44857 
(.orpomtcOffice: t4l9)663-H000"TolIFr*;^: 1-800-854*1699 Pax* (419)663-8014 

E-mail: BGTjIMII^jaoI.com 



APPLICATION FOR INTERCONNECTION AND PARALLEL OPERATION WITH THE 
OHIO EDISON COMPANY'S DISTRIBUTION S Y S T E W 

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

Customers Name: Ohio Renewabtes Energy Services, LLC 

Address. 1 Continential Wav 

City: Norwalk „ . _ _ _ State. Ohio Zip: 44857 

Account Number: N/A 

Contact Person: James Hiendlmavf 

Telephone Number: 419-663-8000 

Service Point Address: Hoover Road. fSee attached site maps] 

City: Milan Township State: Ohio Zip: 44846 

Information Prepared and Submitted By: James Hiendimav 

Company Name Bio-Gas TechnoloQJes, LLC 

City Norwalk State: Ohio Zip: 44857 

Address. 1 Continental Wav 

Telephone Number: 419-663-8000 Email: BGTJIMH(^AOLCOM 

GENERATOR 
The following information shall be supplied by the Customer or Customer's designated representative All 
appticabie items must be accurately completed m order that the Customer's generating facilities may be 
effectivelv evaluated for interconnection with the Company s Distribution System 

"fype; Synchronous. Fuel Source; Bioqas 

Number of Units: 1 Manufacturer: Catemillar. Model 3520 

Model Number of Inverter Îf Applicable): 

Inverter Rating (If Applicable): kW, Number of Phases:3, Frequency: 60 Hz 

DC Source Rating (If Applicable)- ^ kW DC Voltage Rating (If Applicable): V 

kSN Rating (@ 95^F at location): 1600 kW kVA Rating (@ 95^F at location): 20g0kVA 

Power Factor 80%, Voltage Rating: 4160 VAC. Ampere Rating: 277.6 Amps 

Do you plan to export power? Yes - Significant annual Export - No net metering 

If Yes, Estimated Maximum; 1600 kW. Estimated Energy; 35000 kWh per Dav 

(Attach additional sheets as necessary in the event of multipte units of vanous types/sizes 



APPLiCATION FOR INTtRCGNNECTiON AND PARALLEL OPERATION - Continued 

Normal Operation of Interconnection. Other 

If "Other", please describe: Sale of ait exported power exported to AMP-Ohio. 

Application Fee'' $250 {Checks may be made payable 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 confomriance with the 
Company's technical requirements: Yes [Note: Requires a "Yes" for a complete 
Application.] 

Have all necessary government permits and approvals been obtained for ttie 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 layout sketch showing lockable. "visible" disconnect device? Yes ["Yes" 
Required for a complete AppticationJ 

Application fee^: $ 8000 [Checks may be made payable to FirstEnergy Corporation.) 

DATE May 12,2008 Ohio Renewable Energy Services. LLC 

(^nature) 
\ 

^^1^® James Hiendlmavr 
(Type or Print) 

Title: Managing Partner 
(Type or Print) 

When fifushed completing form, save with a new name Place courser on a Jocatton other than & dropdown lisi to prini 

The Compaoy shall cnarge each interconnection Sen/ice Customer xhat applies for interconnection Service a 
nonrefundable Application fee of $250 payable S the time the Application Is submitted. 

Foi Inverter-based systems, evidence of UL 1741 lest certification satisfies this require«nent Testing may be 
perfomied by UL or another Nationally Recognized Testing Laboratory 

'' Each Interconnection Service Customer shall deposit with the Company an amount equal to $6 per KW of gerterati<Ki 
referenced in ihe AppiJcanon foi ah generation units greater than SOkW All units 50kW or less shall be assessed the 
nonrefundable Application Fee only as rts deposit. The Company shall apply 11^ deposit to the Company's actual co^s 
associated with the interconnection If such costs are greater than the amoum of Ihe deposit the customer shall pay 
such additional costs to the Company. If such costs are less ^ a n the amount of the deposit the Company shall refund 
the balance of Ihe deposit to the customer 



GENERATOR DATA 

FOR STABILITY CALCULATIONS 

(Not Intended for Inverter Based Systems) 

Machine MVA base for each machine: 4.0 MVA 

See Attached Data 

Sheet for Values 

Step-up transfonner percent impedance and MVA base 

% R •̂- % X 

% R f- J %X 

MVA 

MVA 

Value* Description (for each machine) Caterpillar 3520. Frame 868 see attached 

T'do (sec. 0) 

T do (sec. 0) 

T'qo (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 

Kq Excitation System 

Brand Name: Caterpillar 

Type: DC 

X'd 

X'q 

X"d = X"q 

X1 If unavailable, program defaults to 0,05Xd 

S(l 0) Saturation values 1.0 p.u. voltage; if unavailable, program defaults to 
0.11 

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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60 Hz CMERPILLAR 

OPEN GENERATOR SET PACKAGE 
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GBNBRATOPtDATA 
M \if^ Attn'Jim \\]-tnllmnf 

mOQl 

ki^^\^-m~M SEPTEMBER 06, 2005 
Caa'f tmd whm you're looking for? Ciickherc 

Seiectftf] Model 

Engine: 3520 GMierator F r a m e : 86B Gcn»et Rat ine (*«W); 16000 Line Voltage: 4160 
Fuel: G&i Gtae ra lo r Arr»ttgemc»tJ I58645Z Censet Rating (kVA.)*, 2000.O P h w t VoUage; 2402 
Frefjueacy; 60 ExcjtaiioB Typ^: Permanent Magnet P w r Factor: O.S Rated Curreui : 277.6 
Duly: CONTINUOUS Cftnoectjoa; SERIES STAR Appllctttios: EPG S u t m : Current 
. . • • •— '•" V t K k B : 3 * S P . J I « 3 - S S m ^ l S 

Spec Infofmalion 

Generator Sp«crffcdtioti 
Frame: 86S Type: Sa4B Ko, of Bearings: 2 
Wmdiog rv-pe: FOKM WOUND FJywhecl: 21 0 
Connectiors: SERIES STAR Boosiag: 00 

Phases: 1 No. of Lfiflfls: 6 
Poles: Wires per Lead: J 
Sync Speed; UOO GeseratorFitch: O.aWJV 

(^11 eratof Efficiency 

Pm Unit t o a a kW Efficiency % 
025 400.0 92.0 
O.S 800.0 !M.8 

0.75 1200.0 95 ' 
1.0 1600.0 955 

Id 176D0 9^.a 

Reactances 

SUBTRANSIENT - DIRECT AXIS X*"̂  

SLfBTKANSTEKT - QUADRATURE AXIS X"" 

TRANSl£>n" - SAfURATED X̂ ^ 

SVIsrHROMODS D1R£CT AXIS X^ 

SYNCHRONOUS - QUADRATURE AXIS X, 

MEOATIVI SEOUENC& X, 

^EROSEQirENCEXp 

F êr Unit 

0.1500 

Od5lO 

o.nm 
I.S160 

O.?950 

0.1500 

0.0090 

Ohms 

l.:t040 

2.0620 

n 7N0 

86090 

I 29*»0 

OOSOO 

dO 

Time Confitante 

OPEN CIRCUIT TRANSrEHT - DfRECT AXIS T^^ 

SHOKT CIRCUIT T R A N S K N T - DJR£CT AXIS T^ 

op£^ ciRcurr SUBSTRANSIENT - DIRECT AXIS r 
SHORT CIRCUIT SUBSTTtiiNSlENT - DIRECT AXIS T^ 

OPEN CmCUlT SUBSTRANSIENT - QUADRATUHX AXIS r ^ 

SWORT CIRCUIT SUBSTRAKSIENT - QUADRATURE AXIS T' 

EXCITES TIME CONST ANT T, 

ARMATURE SHORT CIRCUIT T, 

Seconds 
T6290 

0.4762 

0.0 J 69 

0,0112 

0 0)14 

o.ooss 
0.1889 

0.0331 

Sh<m Circui) Rjstlo: 0-68 
iiiiriiiltfr'ilimii 

Stator Resistance - 0.1725 Ohms Fleid Resistance I 522CSuns 

Voltage l^egulation 

Voluge level adustment *P 5.0% 
Voltage regulation^ steady state: +/- Q.5% 
Voltfiige regulation with 3 % speed ehaagc: +/» 0.5% 

i Wflveform devjalion tine - tine, no load: less than 1.0% 

Ic lephon t influence lactor: less tbaa 50 

Excitittton voltage: 
Ex€iUii<^n current 

Generatoi^ Excitation 

No Loa^ Full t o a d , {rated) pf 

Series Paraltfri 

10.88 VoJts 33.79 Volis Volts 
3.4 Amps 10.56 Amps Amps 
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selected iviodel 

EtigiftE'. 3520 Generator freme: S68 Gea^eiRating<kW>: 16000 U B « VoKagt: 4160 
Fuel: Oai Generator Arraagcraent; 3586432 Genj«t Rating (kVA>: 2000.0 Phase Voltage: 2402 
Frequency: 60 ExcitatioB Type: Pcttnaocm MagDet Pwr. F«ctor: O.a RaWd Current: 27^.6 

Dwiy; CONTINUOUS CoTasectSoa: SERIES 31AR Application: EPO Status; Cuneni 
~- •"' ' '• • ' '"•• ' vtnwsj3«i'/aM3ifii\ittm2S 

Generator Mechanical tnlomtation 

Canter of Gravity 

Diffiensios X 

e If an "X ts showHt thai n the rear face of block. Forward (lowards the fm) is positive. 
• If a y IS shown, ir is the crank cenKrliflc. Positive is up. 
• If a "Z" dimension is shown, it is also ai< crank centerime, but vifwccl from above Distances 

from the crank center line and lo the ngbt of the package are posibvc. 

Generator V.1" = 0 kg * Rotor WT = 2156 kg * Staior WT = 0 kg 

O.OLB 4753 LB 0 0 IB 

Rotor BslaKce = 0.0508 mm deficction PTP 

Overspeed Capacity - 150% of synchronous speed 

Generator Torsional Data 

o 
JI =* Couptiag J t ~ Rotor J3 •« Exciter 

and Fan TOTAL J - J l -̂  J2 ^ J3 End 
Kl « Shaft Stiffness between K2 " Shaft Stiffness belweeii 

J l + J2 (Diameter I) 

Jl Kl N4iRShftttP« I 
39 " 18 m s- 54.9 Mta >) /rad >,0 (N 924 6 IB TH s' S3 I MLB IN rad 

104.462 N m ŝ  &.0 MN m/rid 
Total J 

968.2 LB [N ^ 

n 

4 48^ N m 5' 6.2 MN m/rad n 7.0 mm 

J2 + J3 nSiameter 2) 

K2 IVtin Sliifl J>ii 2 J5 

3.8 IN, 3.PLBrH.$^ 
96->m(n 0 443Nmv' 
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Selected Model 

Engine; 3';20 GsBcraror Fra»*: S68 Gemet RatlBg (kW): 16OO.O Une Voft«ge; 4160 

Fuel; Gas Generator Arrangement; 3586432 Ge»st1 RBliBg (kVA): 2000.0 Ph*S£ Voliage; 2402 
frequency: 60 Exciiatkm Type: Pcmianent Magaet Psvr. F«c<w-' 0-8 Rswd CMrreol: 277 6 
Bttty. COt^TlNUOUis Conncttion: SERIES STAR AppllcAttoa: EPG Stalus: Cmrcm 
— • • •*"•'-'' VmK>o:385r O8433f38H0fW?J 

Generator Coolind Roquiren^nts •> 
Tftmp«rattire > Insulation Data 

Cooling RequiremeBls: Temperature Data: (Ambieiftt 4 9 ' ^ ) 

Heal Dissipated: ?5.4kW SutorRise; 105.0'̂ C 

Air Flow: GOmVmin Rotor Rise: 105-O'̂ C 

liisylatioo Class: H 

Insniatiion Reg. as shipped: 100.0 MH minimmti At 40 '̂ C 

Ttierma) Uim'tts Of Oenerstor 

Frequency: 60 H2 

Line to Line Voltaijc: 4 \ 60 Volis 
8 BR 80/40 1660 OkVA 
F8R-I55/40 2000.0 kVA 
HBR-I2S/40 2200.0 kVA 
FPR 130/40 2200.0 kVA 



$9l«cted Mod«l 

liiBgiiie: 3530 GenerMor Frame: S6S G«BSet Ruling (kW>: 16000 tiocVc^ge: 4160 
Fuel; Gas Generator Arraofifiment: 1586432 Geoset Rating (kVA): 2000 0 Pfease Voltage: 2402 
Frequency; 60 ExfiitfltioD Type: Pcftn&ncnl Magnet Pwr. Factor: 0.8 Rdled Current: 277.6 
Duty: CONTINUOUS CoBueetion: SESUFS STAR AppMcaMon: EPG S*atoj: Current 

' • I • „.M.i. .1 ii-,....u,.,.-i „, I v m J f l i i : 3S3i7 3 1 * 5 3 m i W H 2 i 

Starting Capability & Currant Oacrament 
Motor Starting CapabMity (04 pf) 

i^^trt^ap Motor StsotiiJg l l ] 
SKVA I 

'~2ib' 1 
576 \ 

L:'«ii_ 
j l i i O 

1 l .- iJJ 

Percent 
VakDip 

J5 

"̂ To ~ 1 

- > 1 
Ifl/ J 

r>s ! 
1 t.-Jsa ' - 5 ^ 1 
[ S.UU ! 17.5 i 

i r4?7 i K-j 

1 2.8^9 J2.5 

1 i.m , 
1 -tJBO 

r S.W2 
1 4,*5S 

1 T7V-] 

IS.Q J 

17 S " 1 

W.O j 

ETime 
CyclB 

O.0 
I-C 

3.0 

iX-

4.0 

1 - i i ' 
10.0 

"l"j,3 

lO.O 

S5 0 

}f>Q 

1 3^0 

AMP 

I.MS 

KISi 

I>I3J 

1.074 

1.03̂  1 

93* ! 

V. 1 
«^3__J 

i " 9 1 

'_ - ^ 
L.„. ^^ri]l 
; 533 j . 

i " ' " ^ • " ' " • ' { 
( 45 o' V ' 183 1 

Curr«m Oecr^ment Data 

AMP 

ta» 

l X ! b 

LOCO '̂ N. t 

SDO 

ln5tatitaneous3Pb»s<.FftultCurr«nt: 1845 Amps lustantftaeout Uut- Lise Fault CurrcHt: IS9S Amps 
Instantaneous Line Neutral Fault Curreni: 26S0 Amps 



Selected Modal 

Engine: 3520 Getjcrator Fram«: 868 Genset Rfitiag(kW): 16000 Line Voltftge:4160 

Fuel: Gas Geaerator Arrangefflent 1586433 Genset Rating (kVA): 2000.0 Phase Voltngei 2402 
Frequency: 60 Excitation Type: Permftncnt Magnet Pwr. Factor: 0.8 Rated Current: 277.6 
Doty: CONTINUOUS Connection: SERJES STAR Application: EPG Status: Cmcm 

•• •' •" "• " ' " Vmhiw Hsnnunnvsaimi 

Generator Output OharacteHa^lc Cunr»9 

Op^n Circuit Curve 

IQSXL-

vm 

BDCd 

4fW 

TtXD 

i 

/ 

/ 

/ 

QpenCnciat 

^ 

„..-- - 4 

00 4D0 BOD 12Q0 1830 SCQO 

Short Circuit Curve 

^^«^^^"' Sliort Ciicmt 

4G0 . 

3tJ0 

330 . 

ICO , 

0 , 

1 1 . 

/ 

/I 
/ 

/ 

/ 
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1 
1 

, [ 

00 2Q0 4Q0 eQO 830 

RakK^imrK 
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Selected Modal 

Engine: 3520 Generator Frame: 86S Ge«et Rating (kW>; 1600.0 Line Volragi: 4160 
Fuel: Gas Generator Arraagement: 1586432 Genset Rating <kVA>; 2000.0 Phase Voltage: 24D2 
Frequency: 60 Excitstioa Type: Pen«anexit Magnet V-^r. Factor: 0.8 Rated Carrenf 277.6 
Duty: CONTINUOUS Connectioii: SERIES STAR Application: EPG Status: Cu^m 
• • "•'•" • •"• " ' ' Vm«w:il5r-/3M35/l»JBfi,-M^ 

Generator O u ^ u t CharacteriMic Curves 

Zero ^ower Factor Curve 

Reld 
Carrent 

199 

S-.S 

M i 

6 i i 

n j 

U , l 

H5,0 

i - JM . 
' - ' • m . i ^ 

'; .634.7 " : 

1 Line 1 
UneVottf 

0 

1 i f i ^ J 
r'l.^tts' 1 

^.9-2 1 

3,3M " 1 

\n4 _J 
i *.m I 
\ ',576 

[ ^.^2 

; 3.498 1 
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Selected Mod«i 

Engine: 3520 GcBcralor Frame; 868 Gcosct Rating (kW): 3600.0 Line VoKagei 4160 

Fuel: Gas GeneratM Arrangement: 15B6432 Geoset Rating (kVA)! 2000.0 Phase Voltage; 2402 
Fre<juency: 60 Ficitation Type: Pcmmncnr Magnet Pwr. Faielon O.S Rated Current: 277.6 
l>uty' CONTINUOUS Connection: SERIES STAR Application: EPG Status: Cuirent 

"•' ' • ' •" - '• ' ••" "•"' ' — v«n»n: ^8^>•' '^Uli t^ino^fili 

Reactive Capability Curve 
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Selected ModH 

En^JQc: >S70 Generator Frame: 868 Genset Ratiaa (kW): 16O0.O Line Voltage: 4160 

Fuel: G&i Generator Armnfefneni: 1586432 Geasct Rating (kVA): 2000.0 Phase Voltage: 2402 

Frequency: 60 £xcit3lton Type: Pemianeot Magnet Vwt. Factor: 0 8 Rated Current: 277.6 

Duty: CONTINL'OUS Connection: SERIES STAR Applicktioa: EPG Status: C\UTcnT 

— - ' •• ' • ' '••' - • ' " " Vm-Mi:3151- •3i-t33r3Bli0r9£3^ 

Genarat infomiation 

CEt^ERATCTi CE^^£RAL IMFORMATION 

I G£:KE?^':"0R MirOP 3TAHTIKG CAPABILITY CURVES 
A. I n e MOTOR STARTiriG C u a v s s 6R£ REPRESsNTATiVE Or THE DATA 
-iBTAIME"' r-'i 1-KS ?OLLOW:iiG PBOCEOORF,: 
: Ti^y ..ATMRflLIAJi ."^ENTRATOR I S EJRIVEK SY A 6)mCHnC^0'J3 
DRIVER. 
2. VARIOUS IXZI THREE PHASE INUUCTION HOTORS 'N£MA 
CODE T) W E STARTED ACROSS THC LIN? ISH^A OF TKL 
•JS'LOADED GINEBATOR 

3. THE; FSSULTING VOLTAGE DIPS AR? RECCKEED WITH AH 
r jSClL.^S; :OPE. 
. , .MOTOR HORSEPOWER HAS BEEN CCNUEIBIiD TC 5TARTTNG 
KH-OVO"^ AMPERES ;5KVA -, 
^ . ' " r o R o e D yOT.TAGE DIPS ftAVE BEEN EJirRSSSED ftS A 
0-r '.iENEKATOR RATED VOLTAGE. 

I I :.̂ SI1 a ? THE V1QTOB STAilTING CAPABILITY CUR\m5. 
A. CALCULATE TH.T SKVA REQUIRED Bl! THE ^SO^0R TOR FJLL VOLTAGF 
STARTING ACROSS THE LINE I T fHL VALUE IS N'OT LISTED ON THE 
MOTOft .iATA PLATE. 

I . MOTORS CONFORMING T-: H£MA 5TANDARDS 
MULI.-PLT THE MOTOR HORSSFOWER BY THfc KEKA SK\'A/HP 
riGime TOR KEJI;̂  o^st F,U«;=:- s . i .>KVA/HP; FOR KEWA 
CODE G, 0S£ 6-0 SKVA/KP, 
.•>. ALL -^HER KOrORS: 
M'JLTIPIY "Htl KATEi- VOLTAGE BV TH£ LOCKED ROTOR AMPERE 
n̂ JD 3V 0.001732. (IF THE LOCKED R<yTm AMPERES ARF, N01" 
LISTED. KULri?Li THE FUJ.L LOAP RUKSIHG: ATSPERES By 
& C3E THE A30VH <;XVA W:TH THE HOTOR STARTING TABL£, 
1 ACROSS LIHE STARTING: 
REAC ACROSS THZ HgW 3? "ACROSS THE LINF STARTJWG SKVA 
rr THE DEsiaer VALUE OF SKVA IS SOT GIVEN, CALCULATE 
THE 01? ^Y FINDING THE PROPER SKVA fMTERVAL AND 
INTERPOL.'i'rrWG AS EC-LOW,?; 
SWVA- !:S Th=- SKVA TABLE ENTRY JOST .SMALLER THAN 
1HZ DESIRSC' SKVR, rjPi :s THE DIP FOR SKVA2, AKD 
SKVA2 IS THE S(<V?> tABLt ENTRY JUST GREATER THAN 
THE -i-FlRf£) .!KVA. THE 5:? l IH FERC£KT! AT THE 
DESIRED SKVA IS; 
DIP - Dip; •*• <Sr^'R SKVAi' 2.3 , 

SKVA2 - SKVAlj 
NOTE VOLTAGE OIPS GREATER THAU .'*VI MAY CAGSE MAGNETIC 
CONTACTORS TO CROP OUT. 

^ REDUCED VOLTAGE. STARTING: 
RBFER TO TH^ FOLLOWING TAPLE. M"JL?IPLY THE CALCULATE 
ACROSS LIME SKVA BY TH£ MULTIPJ-iSR LISTED FOR THE 
S P E C r n C STARTTNfG I^P-.TTOD. APPLY THE RESULT TO 
THE STARTI?JG TABLE AS lU 11 A, TO CALCULATE THE 
EXPECTED VOLTAGE Vil?^. 

TYPE o r R£DOCS:0 !fULTIPr,¥ 
VOLTAOE- STARTIJJG l l t i E SKVA BY 
H0% TAP -SC 
6j4 ?A? 65 
50«. TAP . Sv 
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15% TAF 4 5 
WYe SViarz, d e l t a run 33 

AUTOTRAMSFORMER 
9C^ TAP .6e 
si's TAF .4& 
-.0% --AP 2iJ 

N'OTE; REDUCE VOLTA<JE STX^TIK^i LOWERS THE MAXIMUN 
REOOIRtO KOrOR sJtVA. 
3. Pdct wincang s c a r t L n g : 
Muafc coBKtion i s ha l f - .wind ing s t a r t : , r u l i - w i n a i n g r v n . 
^ ^ u i t i p i y t tm fuXi motor , a c c r o a s l i n e s t a r t i n g sJtVA 
dy 3 .5 Apply t h e c e s u l t CO t h e s e l e c t e d c u r v e a s 
i r l l . ft above . Read 1 hs e>cperned voi ta ' j* ' d i p . fo r 
Lhe r e q u i r e d skVA. 

III.DFFINITIOE^: 
A. GENE.RAiOR TER.M'̂  
MOSEt! Engine Sditts model 
SHG J 'YPS; - I = D i r e c t I n ^ s c t i o n , 
NA == .Nat iCsHy ^ i s p i r a t e d , e t c 
H2: Hunnung f r e q u e n c y , h e r t e 
BATIĴ Q TYPE: pp, SB (pe ine power o r stancLtoy-
K W : Baŝ R r a t i n g e l e c t r i c s l ki iowati^s 'ekW 
VOLTS: Ru;_i>9 t e t m i n a l , ij.r.6 t c l i n e 
GEH ARR; Cat g e n e r a t o r ar rangement p a c t nuirijer 
GiN FRAMS; G e n e r a t o r frawR sLse des igx i a t i cn 
^0N^ : Geritiralor o u t p u t c..-.r»r.ecti-jn 
^3t6r•, wye, d s ^ t a , e c t 
FCLES: l^unbfir o t poXe p?.scps in r c t o i 
ieg . A 1̂ p o l e g e n e r a t o r run a t 1600) 
RPM w i i i p r o d y r a 50 nz s l r y n a l i n g c u r r e n t . A 6 p o l e 
9enarflc-or run a t 1200 RPK >"'iil pzod'-.'rs 6C Hz s - t exna tx r sg 
cwrren*.. . 
e . GENERATOR rEHL-ERAT'J?.E RISE: 
The inctic-*tfed tempei^acure r i s e I n d i c a t e d chs HEMA l i m i t s 
Car a t anoby c r p t i n e powar a p p l i c a t i o n ? - Thss© rise.-? a r e 
used t o t ca lc i j j atriTTj f . e t o s a e a ana ef £̂ " c i e n c i e a dftd a r e 
not n e c e a s a r - . y i n o i - c s t i v a of t h e a c t i i d . t a m p e t a t u r e r i s e 
of a Q.\ven machine 

C CEN'TSR OF GRAVITY 
The s p e c i f i e d c a n t e r of g r a v i t y i s fo r t h e g a n e c a t o r o n l y . 
It 1? messLcftct frori. t h e q e n e i a c o r / e n g j i n e f.^ywnee- hous ing 
i n t e r f s c e end fro.T t h e c & n c e r l i n e cf t h e c o t o r s h a f t . 

GENERATOR DECREMÊ JT r̂ URKEKT CUBVEd 

The gen ' i t r s to r decreir.ent c u r r e n t c j r v e ^ i v e s w.s 
SyntTititrtcal c u i r e n l sxippl ied by t n e g e n e r a t o r iQr & t h r e e 
phase b o i t e d f a u l t at cne g e n e r a t o r c e t r o i n s i s . j e n e r a t o r a 
equippet i wlch t h e s c r i e s b o o s t a t c a c h n e n t o r genera tOE^ 
iJlti" PM e x c i L d t i o n sys t em w i l l supply 3CJt o t jraeea c u r r e n t 
f a r a t l e ^ s t ^0 aecor.d'*. 

E vSEKEjŷ TOR EFFICIENCY CURVEr 
The e f f i c i e n c y curifs i s r e p r e s e n t ^ t i ' ^ e of t h e o v e x a l l 
generato; : : e£f ic i .«ncy Dvsr t h e rtorraaJ rdtige o*' t h e 
e. e r c c i c a l load and a t '"he s p e c i f i e d pararaatcr js . Th i s i s 
not t h e o'^e^al-. engir .e g e n e r a t o r a e t e f f i c i e n c y n i i rve . 
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Parcel "'A'' 

Bein^^ siiuaied in the Stale of Ohio. County of Erie, Milan Township, Seciion Ho- j . pan 
of Ihe Richards Tract ai:td being more defmitelj' described as rollows 

Conimencni" ill a inonuraent box, found, maj-king the intersection of the centerline of 
Hoover Road witli the centerline of Mason Road; TTience Nonh Oi"O5'30'' Wosi along 
ihe ceraeriine of Hoover Road, a distance of 590.80 feet to a PK NaiJ. set; Thence Souifi 
8S'''54'30'' West a distance of 30.00 feel to a Y-?"' iron pin, set. on ihe West nghl-of-way 
line of Ho(->vcr Road Eind the point of beginning; 

{]) Ihcnce Soufn 8B''.=)4^30'' West a distance of 200.00 feet to a vv"- iron pin. set, 

(2) Thence North 6 7 ' 3 r 2 5 " West a distanced of 202.7] feel !o a W^ iron pin. scl; 

(3) Thence North 0!""'20'29^' East o distance of 3S0.00 feet to a vy" i ^ n pin. set, on the 
South liiiC o.i';ir"i Ohio Edison I-asement (225 FT); 

{4} ihence South 88^39'31' ' East along the South line of said Edsson basement, a 
distance of "^70.00 feet to a '-4" iron pin, set, on the West right-of-way line of Hoover 
Road: 

\5) 'YhcncQ South 0]' '05'30' ' ' East along the West right-of-way line of Hoover Road, a 
distance of 445.00 feel to u V'l" iron pin, set, and the point of beginning, containing 
1,7700 aercs, foorc or ICHS. but being subject to ail legal highways, easements and 
restrictions of record. 

The above description was prepared from an actual sun^ey by Darnel E. i iartimg Jr , 
Professionaf Sut-yeyor No. 3667 in Febniary 2008. The bearings were assumed only for 
the [Hirpose of indicating angles 

^A^Ly'j 

Daniel E. HaiTuoQ Ji. . P E , p J (/ 
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Instructton Bullefin 

60SS-31 

May 1396 

Type VR 
Vacuum Circuit Breaker 

4.76 kV 8.25 kV, and 15 kV 

1200 A and 2000 A 

Class 6055 

D SQUARE O 



SEL-351A Relay 

Distribution Protection System 

Directional Overcurrent Relay 
Reclosing Relay 

Fault Locator 
Integration Element Standard 

Ins t ruc t ion Manual 

20060727 

SEL SCHWEITZER ENGINEERING LABORATORIES, INC. 
II r I • ! • * 

iHiiimiiiniii 



Switchgear 
Setpoints 

Technok:^g oqies, inc 

Utility 
Paralleling Switchgear 

Project #: 

Project name: 

P06BIOGA01 

OUTAGAMIE COUNTY 



Switchgear Operational Instructions 

Table of ratings and ratios 

Sy^em rateof frequency 
Utility rated voJt^e 

Utility circuit breaker rating 
Utility phase CT ratio 

Generator rateo voltaqe. 
Generator rated kW 

Generator rated KVAR: 

Generator rated P.F 

Generator full load amps' 
Generator circuit breaker rating 

Generator phase CT ratio-

Ground CT ratio: 

60 Hz 

4160 VAC 
1200A 

1200:5 

1 

4160 VAC 
1600 kW 

l__ „ . . . „ J . _ ^ . 
278 

1200A 

400:5 

NA , 

\ 

. . . . ._. . . _._, . „ . „ . 
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Switchgear Operational Instructions 

Tab^ of 'Setpoints menu' s&tpoJnts: 

1 

-" " 

3. 

..A... 
6. 

8-

9, 

10. 
11 

; 12 
13 
14 

\5 

16 

!7 

!8 

19. 

Protefrtioh Setpoint 

Gensei base load level, kW 

Genset kW load rate 

Genset unload ievei, kW 

Genset kW unioad rate 

Base load ovef window, % 

Base load under window % 

Stabitttv fate 
Gensei kVAR seipoint. kVAR 

KVAR control gain, sec 

impoTt level, KW 

Export level, kW 
Select 0 - Import. 1 = Export 

Import / Export over wina, % 

Import / Export under wind. % 

Impon / Expon stability rale 
Zero power level. kW 

f D [Time Delay] emergency 
start, sec 

TD fTinie Delay] emergency to 
normal, min. 

TD fTinne Delay] neutral, sec 

LOW 
limit 

0 

^ 1 ' 

1 

1 
1 

1 

1 

0 

0 

_ _ o ^ 
1 

1 

o"" " 

0 

0 

1 

HIGH 
Limit 

^"""53"'^^ 

53 

5 

5 

53 

33 

Units 

kilowatts 

Recorded 
Setooinl 

-
kilowatts 

-
percent 

percent 
. 

KVAR 

seconds 
i kilowatts 

t 

5 

5 
53 

. — ..._.— 

9999 

t092 

9999 

kilowatts 

• 

percent 

percent 
. 

kilowatts 

seconds 

minutes 

Seconds 

1 

Page - 2 



Switchgear Operational. InstructJons 

Tai?le ot 'Protection menu' setpoints: 

^ Cod 

! a-1-
^ V 1 27 

i 

Protection Setooint 

Gen Undervolt. S8tp.% 

Gen. Undervolt. T D., 
sec. 

Gen. Overvoli setp1.% 

; 1 Gen Overvoli. TD,1, 
; : ! sec 

3 I S1U 

1 
• i 

r""""'i 
^ 4 

5 

-— -

d10 

Gen. Under^eq setp. 
1H2 

Gen. tjndedreq T.D.. 
sec. 

T J 
Gen Overfreq. setp. 

1H2 
Gen Overfreq, T D . sec 

• . 

32-1 ' Gen. reverse kW setp1, 
kW 

Gen. reverse k W T D l , 
sec. 

32-2 

: 6 ! 40-1 

: . • - . i 

. 1 , 

i 

7 

40-2 

• - - - — 

46-1 

1 

Gen reverse kW setp2 
kW 

LOW 1 HIGH 
limit i limit 

i 

Units Recorded 
^ = ^ 1 SetDOint 

0 150 % or rated 
[ voltage 

0 

30 

0 

f> 

0 

12 

9999 

300 

9999 

80.0 

9999 

mo'" 

0 j 9999 
i 

0 

5" 

0 

Gen. reverse kWT.D.2. 0 
sec. 

Gen, reverse kVAR 
setpl.kVAR 

Gen reverse kVAR 
T.D 1 sec 

Gen. reverse kVAR 
setp2. KVAR 

Gen. reverse kVAR 
T D.2. sec. 

Gen 1 unbalance setpl, 
% 

Gen I unbalance T D 1. 
sec. 

1 

0 

0 

U_ 
0 

0 

0 

0 

9999 

9999 

seconds 

% of rated 
voltage 
seconds 

hertz 

seconds 

hertz 

seconds 

kW 

seconds 

9999 I kW 
i 

9999 

9999 

9999 

seconds 

- - ^ - — - — - ™ 

kVAR ~ ^ i 
: 1 > 

seconds 

!__ _ 4 .-. -
9999 

9999 

9999 

kVAR 

seconds 

%ofCT 
pnmary 

9999 1 seconds 

I 

1 

Page - 3 



Switchgear Operational Instructions 

46-2 1 Gen. i unbalance setp2, 
! % 

i 
1 

""a'1"'"27"" 
i 

0 

Gen. 1 unbalance T.D.2. i 0 
sec. 1 

9999 

9999 

Util. UndervoU setp.% 0 | 150 

Utii Unden/olt TD.,, sec. 

S. 1 59 t utjl, Oven/oit. setp.% 

: ' Utii. Dvervoit. T.D.. sec. 

10. 81U 

i 

• 

J1._^ 81Ci_ 

..] ... 
1 

^ , 2 H 

. , „ 

Utii Underfreq. setp. 
.1Hz 

Uti! Underlreq.T.D., 
sec. 

Utii. Over^eg T.D, sec. 

Dead bus voltage,% 

0 

"IT" 
0 

0 

9999 

300 

9099 

800 

0 1 9999 
1 
i 

%ofCT j 
_j3rimarx^ ' 
seccnds 

[ _ . .....: 

% of rated ! 
voltage 
seconds j 

% of rated 
vcHtage 
seconds 

tenths of Hz 

seconds 

10 i 1000 , tenths of Hz 
^ 0 ^ 9999 J " seamds 

0 i 60 

13. ! 1 FalHo parallel TO., sec. ' 0 j 9999 

' :̂ : r """" " " " 
14 r Breaker charg min Volt 

. . - ... '^0^ ...... 

60 160 

% of rated 
voltage 

Seconds 

1 

% of rated | 
voltage i 
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