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OTHOCHO: Bawle 3anuTBaHe 3a AOCTaBKa Ha AM3e/I0Ba reHepaTopHa cucTteMa 3a
pe3epBHO 3axXpaHBaHe Ha Balwl 06eKT, npou3sBoacTBO HAa Cummins Power Generation.

YBa)xaeMm rocrioxkvm m rocnoaa,

BbB Bpb3Ka C NOKaHa 3a nasapHa KoHcynTaums ¢ Baw N948258, oTHOCHO gocTaBka Ha
MobuneH AnM3enoB reHepaTop ¢ HOMUHaNHa MmowHocT 1100 kW, moHTupaH B 40" ISO KOHTeNHep
3a Baw ob6ekT, npeaocrassMm Ha BaweTo BHMMaHMe HawaTa:

BIOOXXETHA O®EPTA

An3enoB reHepatop Cummins Power Generation
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1. TexHUuyecka cneumndunkaumns Ha NpeanoIKEHOTo G6OPYAB?

3He

1.1. TexHunuyecka cneymdukauma Ha an3enos reHepartop C1675D5

Power
Generation

Av3senosB reHepatop C1675D5 (Llymo3arnyweH tTun
FeHepatop, Mogen C1675D5
MowHocT 1675 kVA (1340 kW) Pe3epBHO 3axpaHBaHe — MakKCMManHa MOLLHOCT
MowHocT 1400 kVA (1120 kW) OcHOBHO 3axpaHBaHe — HOMMHanHa MOWHOCT
PerynupaHe Ha HanpexeHuneto — ISO 8528 compliant
PerynupaHe Ha HanpexeHuneTo, 6e3 HaToBapBaHe A0 NbJ/IHO HaToBapBaHe: = 1%
Cny4yanHo n3MeHeHue /TonepaHc/ Ha HanpexeHuneTto: £ 1%
Cny4yanHo n3aMeHeHue /TonepaHc/ Ha yecrtotata: £ 1%
PaboTeH TeMnepaTypeH AManasoH: oT — 25°C ao +40,4°C
Hagmopcka BucodmHa: o 1000m
BpeMe 3a cTapTvpaHe Ha AM3es0BMS reHepaTop cnej oTnadaHe Ha efl. 3aXpaHBaHeTo
ot 0 cek. go 3 600 cek.
BpeMe 3a nb/IHO HaTOBapBaHe Ha AM3Ee/I0BUS FreHepaTop Npu oTnadaHe Ha en.
3axpaHBaHeTo: oT 5 cek. 4o 15 cek.
LyMmo3arnyweH tun
MpunoxeHne Pe3epBHO 3axpaHBaHe (Standby)
N3xopswo HanpexeHune, 6,300 - 6,600V
CE ceptudukar
AHTUBM6paUnOHHM aeMmndepu
CraHaapTHU aHTMBMGpaUMOHHU AeMndepu
Asuraren
Cummins KTA50G8, ansenos B cbotBeTcTBME C ISO 3046
FopvBHa cucTeMa C AUPEKTHO BNpPbCKBaHe
PaboteH obeM Ha asuratensa: 50 n.
OnameTbp Ha 6yTanoto: 159 MM.
Xopa Ha 6yTtanoTo: 159 MM.
O6opoTtu: 1500 rpm
CkopocT Ha 6yTtanoTo: 7,9 m/s
Bpon unnuHapu: 16 umnmHabpa
KanauyuTteT Ha cMa3o4dHaTa TeyHocT: 1787.
CreneH Ha crbcTaBaHe: 14.9:1
3apsaaeH antepHatop 1800 amps
YnpasneHue Ha ABuraTtens - EnekrpoHHo
Enektpuyecka vHCTanauma Ha agsurartensa - 24V
Bb3ayweH puntbp Ha ABUratens C HopMasiHa 3aMbpCeHOCT
HarpeBaTten Ha oxnaxaauwjata Te4HOCT, 240V
NNopuseH duntop: Dual spin-on paper element fuel filters with standard
water separator
MBKaBa Bpb3Ka MeXAu nsxoaa Ha TypbuHara u wyMosaraywmrens
AntepHaTtop
P8OHVR, 50 Hertz (Hz), 6,300 - 6,600V, 125C, Pe3epBHO 3axpaHBaHe)
be3ueTkoB, 4 nontca, BbPTALLM Ce nosieTa
Cratop Ctbnka 2/3
ONpeKTHO KynaupaH C rBKaB AUCK
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3awuTta IP23
CrtaHgapTHO noBuUwaBaHe Ha TeMnepaTtypaTta 163°C B peXuMm pe3epBHO
3axpaHBaHe Npu OKoJIHa TeMnepaTtypa 27°C
Bb36byauten / Perynatop Ha HanpexeHneto AVR
Cucrema 3a Bb36y)kaaHe c NocCToOsHHO MarHuTeH reHepartop - PMG
HarpeBaTten Ha anTepHaTopa NPOTUB KOHAEH3 M B/lara
AonbaHUTEeNHa nsosiayms NpPpoTUB BJIAXKHOCT
OxnaxpaHe: LleHTpo6e)keH BEHTUNaTop 3a AMPEKTHO 3aABMIKBaHe
CbOTHOLLUEHMe Ha KbCo cbeamHeHue: 1/Xd
LlyMmo3sarnywaBsaHe
40’ kKoHTenHep, obopyaBaH C BXOASAWM N M3XOAALUN XKaNY3UNHN peLleTKU, BbTPELLHO U
aBapuIHO OCBeTNeHne, pe3naeHTanHn WWymosarnywmrenm
Oxna)xpawa cucrema
PagmnaTtop 3a oxsa)kaauwlata Te4dHOCT Ha asuraTtensd, 40°C okofiHa TeMnepaTtypa
Oxnaxpgawa TeyHocT, 50% AHTUDpK3, 50% Boaa
TokoB npexkbcBa4
Ta6no 3a BxoaHn Kabenun
Tabno 3a BxoaHu kabenun, No3nMUNOHMPAHO B NSIBO
Bxoa Ha kabenute - otgony
OnuMu Ha KOHTpPOJIHaTa cucrtemMa
KoHTponHa cuctema Power Command Control 3.3
Awncnnen KoHTponeH, LCD
Paralleling Isolated Bus
E3nK Ha KOHTposiHaTa cucteMa — AHMIMACKU
MpeaynpexaeHne — HUCKO HMBO Ha CTapTOBUTE aKyMynaTopu
MN3knouBaHe Ha reHepaTopa NpyU HUCKO HUBO Ha oxJla)kaaljata Te4YHOCT
3BYKOBa anapMma npu n3KJK4BaHe Ha reHepaTopa
Control Network Communication Interface
CrapToB akyMmysaTop
®abpuyHO MOHTUPAHU aKyMyJlaTOPU, rapaHTUMpalym ctTapTupaHe A0 7 NbTHU
nocnenoBaTesiHO
3apexxaaHe Ha akyMmynaTtopure
Moasapaa Ha akymynatopute 10A, 240V - 3a MOHTaX Ha CTeHa
TectoBe n cepTtudukaTun
CraHpapTeH 3aBOACKM TecCT
“CE"” ceptudukart
CepTudukaT 3a 3aBOACKU TecToBe
E3MkKk Ha TexHn4YecKkaTa AOKYMeHTauus
AHIIMNACKHK
NapaHumsa
ABe (2) ropanHn B pe)>xum Ha pabora ,,PesepBHO 3axpaHBaHe” wam 1000 M.u.,
KOeTO HaCTbNu NbpPBO.

> MpepnaraHuTe AM3esoOBU reHepartopu ca npomussoacTBOo Ha Cummins Power
Generation.

> [OnsenoBuat reHepartop C1675D5 wyMosarnyweH TUN e npegHasHadyeH 3a
MOHTaXX Ha OTKpuTo. LUymo3arnywasaHeTo ce ocbuwectBaBa ¢ 40’ ISO HC koHTenHep
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o60opyABaH C BXOAAWM M M3XOASLWM XanysuitHu pelweTtky, wymesaridhtelet, “fSpusen
pe3epBoap, BbTPELIHO M aBapuUMHO OCBETNIEHNE U ABYCTPaHHM BXOAHW BpaTu 3@ AOCTbN.

» CneunduumpaHaTa HOMUHAMHA MOWHOCT Ha TpudasHUS AN3Ee/I0B reHepaTop € B PeXxum
Ha pe3epBHO 3axpaHBaHe (cos ¢ = 0.8).

» [On3enoBusT reHepaTop nNpeactaBnsiBa eAnHHa KOHCTPYKLUMS, CbCTOosIWa ce OT AN3eN0B
ABUraten n reHepaTtop 3a NPOMEH/INB TOK, MOHTMPaHM Ha oblla cToMaHeHa pama. [Buratenar
N anTepHaTopbT (CMHXPOHHUAT reHepaTop) Ca CBbp3aHU NOMexay cu C dnaHel, U3KIYBaLy
Bb3MOXHOCTTa OT OCEBO OTK/IOHEHME (Jaxe n cnel NpoAb/DKUTENIHOTO My W3MNO0/3BaHE) U ca
3aKpeneHn Ha MeTasiHaTa pamMa C NOMOLWHN BMO6POM30AATOPHM TaMMNOHWN, OCUIypsiBaLLM NbHO
peayuupaHe Ha BubpaumnTe Ha paMara.

» [Oun3enoBute reHepaTtopy OTroBapsT Ha BCUYKM WU3UCKBAHUSA, rapaHTUpalLm

aBTOHOMHOCT Ha pe3epBHOTO 3axXpaHBaHe:

e Cunctema 3a noarpes Ha oxjaxzallata Te4dHocT (aHTudpusa);
e MOHTMpaHO Ha cucTemaTa 3aps4HO YCTPONCTBO, OCUIYypsBaLLO MOCTOSIHEH NoA3apsa
Ha cTapToBus akymynaTtop. [pu paboTta Ha reHepaTtopa CblMsa ce fo3apexaa oT
3apsiAeH anTepHaTop, MOHTUPAH Ha ABuraTens.
e ABTOMATMYHO peryJiMpaHe Ha Mu3XoAsawWoTo HanpexxeHue (Automatic
voltage regulator).
¢ Cucrema 3a Bb36y>kaaHe c lNocTtossHHO MarHuTeH reHepatop (Permanent
Magnet Generator).
e MukponpouecopHo 6asupaHa KOHTpPOJIHA cucteMa ¢ uumcdppos Aucnien
PowerComamnd 3.3 npoussoacTtBo Ha Cummins Power Generation, otuntawa
BCMYKM NapaMeTpu CBbp3aHu C ABUratens n antepHaTtopa: HanpexeHue BbB Vpc Ha
CTapTOBMSA aKyMynaTop, HansraHe Ha MacnoTo, TeMnepaTtypa Ha oxna)zaalla TeYHOCT,
oTpaboTeHM MOTO4YacoBe, efIeKTPUYECKN MnapaMeTpu: U3XOASLWM HanpexeHus,
yecToTa, HaToBapBaHe no ¢asun; obpaboTka U BM3yannsauus Ha rpelkn B cucrtemara,
ModBus npoTokon 3a KOMyHuUkauus c BMS;
e KoHTpOonHara cucrema PowerComamnd 3.3 wunMa Bb3MOXHOCT 3a
KOHTponmpaHe 1 paboTa C HAKOJIKO reHepaTopa B napasiesf, KakTo U Bb3MOXHOCTTa
3a paboTa Ha reHepaTop M Mpexa B Napasen 3a uenta e Heob6xoaMMO TOKOBUTE
npeKkbCcBayun, KOUTO wWe 6baaT KoMaHABaHM OT KOHTpPOJsIHaTa cuctema ga mmat VT (PT)
n CT.

> OdepupaHns AnsesnoB reHepaTtop € C AM3eNoB ABUraresn npoMsBOACTBO Ha
Cummins.

» AntepHaTopa Ha pAu3eNnoBuUs reHepartop e npousBoacTtBOo Ha Cummins
Technologies ("Newage” - Stamford)

> ®untpute (Bb3AywWEH, FOPUBEH, Mac/ieH) Ha AM3eNIOBUA reHepaTtop ca
npousBoacTtBo Ha Cummins Filtration — “"Fleetguard”.

> PaanaTtopuTe 3a oxna)xaaHeTo Ha ABuraTtesinte ca cbobpaseHn C OKONHa TeMnepaTypa
Ao 50°C mn noarpesBa Ha oxsaxaawaTta Te4yHOCT Ha aumsenosus reHepatop Cummins Power
Generation no3sonsaBa 6e3oTkasHaTa My paboTa Npu BCIKakBM aTMOCHEPHWN YC/I0BUS.

>
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2. LleHOBO npeanoxxeHue

2.1. LeHa Ha gam3enoB reHepatop C1675D5 LlymMmo3zarnyweH tun

Mopen OonucaHue Kon. En. LleHa O6wo
An3enos reHepaTtop TpudaseH, 50Hz,
HOMMWHA/IHA MOLLHOCT 1400 kVA
C1675D5 | (1120 kW) 6,300 - 6,600V B pexum 1 485 370,00 | 485 370,00
pe3epBHO, MOHTUPAH B KOHTEMWHEp u
kabenHa makapa c 20M. kabenu

O6wo B EBpo 6e3 AAC: | 485 370,00

2.2. LleHa Ha nonypeMapke C Ternvy 3a au3esioB reHepartop

N¢ OnucaHue Kon. Ea. Llena oé6uo
1 Monypemapke Cc Ternu4y 3a AWN3EN0B 1 70 000,00 70 000,00
reHepaTop
Oo6wo B EBpo 6e3 AAC: 70 000,00

fopenocoyeHnTe ueHun Ha obopyaBaHeTo no T7.2.1. n 2.2. ca B EBPO, 6e3 BkJ/ilOuEeH

AAC.

B ueHaTta Ha obopyaBaHeTo e BKJIOYeH TpaHcnopT Ha obopyaBaHeTo A0 Baw obekT B rp.
Kosnoayn.

3. HaumMH Ha nnawaHe

Mo pgoroBapsHe

4. CpokoBe 3a foCcTaBKa

4.1. [Ivsenos reHepatop C1675D5 WWymosarnyweH tun — Ao 52 cegmuum cnej vssbplieHa

3a9BKa M aBaHCOBO NjawaHe no 1.4, B 3aBUCUMMOCT OT CK/1aA0oBUTE HA/IMYHOCTU B
3aBoAda-nponssBoanTen.

5. NapaHuumsA
5.1. [wuzenos reHepaTtop C1675D5 - [iBe (2) roAvHU MexXAyHapoAHa rapaHums B pexuM
Ha paboTta , Pe3epBHO 3axpaHBaHe” 4o 1000 M.u.

6. BannaHocT Ha odepTaTta

6.1. OdepTaTta e BanmaHa o 31.03.2022 roanHa

7.CepBu3 n obcnyxpaHe Ha reHepaTopHu cuctemm Cummins
Power Generation

nno ooA e ocdpuumaneH aucTtpmbytop n otopusupaH cepsu3 (OT 3aBopaa
npousBoauten) Ha Cummins Power Generation 3a bBbarapya wu usnNbAHABaA
rapaHuyMoOHHUTE U U3BbHrapaHLUMOHHUTE PEMOHTU Ha reHepatopHurte cucremu. UMO
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OO/l npeanara v U3BbpLUBaHE Ha TeXHUYeckuTe obcnyxBaHus npe3 FApaldtiAbHrde Webuoa
cnep Hero.

®upma UMO OO pasnonara ¢ 4 cepsusHn 6asm - Codusa, Kapnoso, MNaHaropuuwe u
BapHa. CepBu3HuTe 6a3un Ha pmpmMaTa ca obopyaBaHu ¢ HeO6Xo0AMMUTE OpUTrMHANHU CTEHAO0BE
N MHCTPYMEHTU, 3@ U3BbpLIBAHE HA MbJ/IHW OCHOBHW pPeMOHT. B cepBu3HaTa 6asa mma ronsam
cknag ¢ 6orato paszHoobpasme OT HaJMYHM pe3epBHM YaCTU 3@ BCUYKN MOAENN reHepaTopu u
asuratenn Ha Cummins, KakTO U Ha Bb3NM 3a TAX M KOHCyMaTtueu. ®dupmaTta pasnonara c
KBanuduumpaHn n NpaBocnocobHM MexaHuuu n CepBM3HU aBTOMOOBWMAM, C KOUTO U3BBLPLIBA
PEMOHTM N 06CNyXBaHMSA Ha MACTO. Bcekm MexaHuK m en. TexHuk BbB ¢pupma UMNO OO0
nputexasa ceptudukatM msgageHn ot Cummins 3a nNpeMumHanuM YycrnewHoO KypcoBe Ha
obyuyeHune 3a peMOHT N NoAAPDBXKA HA AM3E/I0BUTE reHepaToOpHU CUCTEMMN.

dupmMmaTta npegnara 24 4acoBO [AEXYPCTBO Ha MexXaHUMK CbC cepBU3eH
aBTOMO6MN M Ha NpakTUKa B paMKuUTe Ha 4 4yaca cjieq NOBMKBaHe, CEpBU3EeH eKun
MoXxe Aa 6baaT Ha nNowlaaKaTa, KbAeTO € MOHTUPaH arperara.

®upma UMNO 00 nputexaBa cobcTtBeHa MobunHa ToBapHa 6aHka ¢ kanauntet 300 kW,
C KOSITO MOXe Aa M3BbpLUBA TECTOBE Ha reHepaTopu NoA TOBap Ha MACTO Ha MjowagkaTa
KbAETO Ca MOHTMPAHU reHepaTopuTe.

nMno o004 npurtexxasa cneaHute cepTtudmkaTn:
- Ceptudumkat ISO 9001;

- Ceptudumkar ISO 14001;

- Ceptndpukar OHSAS 18001;

8. Mpuno>xeHun

8.1. TexHu4yecku cneuyndukaumm - 27 cTp.

C yBaxxeHue,

Kapen PaiueB - MeHunaxbp OAunsenosu NeHepatopu ,Cummins Power Generation®
NMNo 004, Mob6: 0888 127 116, e-mail: raytchev@ipo-bg.com, web: www.ipo-bg.com
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Specification sheet

Diesel
generator set
KTAS50 series
engine

1250 kVA - 1675 kVA 50 Hz
1120 kW - 1545 kW 60 Hz

Description
This Cummins® commercial generator set is a Control system - Standard PowerCommand®
fully integrated power generation system, electronic control provides total system

providing optimum performance, reliability, and integration including remote start/stop, precise
versatility for stationary Standby, Prime Power, frequency and voltage regulation, alarm and
and Continuous duty applications. status message display, AmpSentry™
protection, output metering, auto-shutdown.
Features
Cummins heavy-duty engine - Rugged 4-cycle
industrial diesel delivers reliable power, low
emissions and fast response to load changes.

Cooling system - Standard integral set-
mounted radiator system, designed and tested
for rated ambient temperatures, simplifies facility
design requirements for rejected heat.
Permanent Magnet Generator (PMG) - Offers
enhanced motor starting and fault clearing short
circuit capability.

Enclosures - Optional weather-protective and
sound-attenuated enclosures are available.

Warranty and service - Backed by a
comprehensive warranty and worldwide
distributor network.

Alternator - Several alternator sizes offer
selectable motor starting capability with low
reactance 2/3 pitch windings; low waveform

distortion with non-linear loads, fault clearing ISO8528-5 G3 Capable — Refer to factory for
short-circuits capability, and class F or H site and configuration specific transient
insulation. performance specification.
Emissions
Standby rating Prime rating compliance | Data sheets
50 Hz 60 Hz 50 Hz 60 Hz TA Luft - 50 Hz 60 Hz
Model KVA (kW) | kW (kVA) | kVA (kW) | kW (kVA) | EU Stage
DS44-
C1400 D5 1400 (1120) 1250 (1000) CPGK
DS46-
C1675 D5 1675 (1340) 1400 (1120) CPGK
DS47-
C1675 D5A | 1675 (1340) 1500 (1200) CPOK
DS84-
C1250 D6 1270 (1588) 1120 (1400) CPGK
DS85-
C1500 D6 1545 (1931) 1286 (1608) CPGK
Our energy working for you.™ power.cummins.com
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Generator set specifications
Governor regulation

ISO 8528 part 1

Voltage regulation, no load to full load +1%
Random voltage variation +1%
Frequency regulation Isochronous
Random frequency variation + 0.25%

EMC compatibility

BS EN61000-6-4 / BS EN61000-6-2

Engine specifications

Design 4 cycle, V-block, turbocharged and after-cooled
Bore 158.8 mm (6.25in.)
Stroke 158.8 mm (6.25in.)

Displacement

50 L (3067 in%)

Cylinder block engine

Sixteen-cylinder vee formation, direct injection, four-cycle diesel

Battery capacity

1800 amps at ambient temperature 32 °F (0 °C)

Battery charging alternator

55 amps

Starting voltage

24 Volts, negative ground

Fuel system

Direct injection

Fuel filter

Dual spin on paper element fuel filters with standard water separator

Air cleaner type

Dry replaceable element

Lube oil filter type(s)

Spin-on paper element full flow and bypass lube oil filters

Standard cooling system

104 °F (40 °C) ambient radiator

Alternator specifications
Design

Brushless, 4 pole, drip proof revolving field

Stator 2/3 pitch
Rotor Direct coupled by flexible disc
Insulation system Class H

Standard temperature rise

Exciter type

Permanent Magnet Generator (PMG)

Phase rotation

A (U), B (V), C (W)

Alternator cooling

Direct drive centrifugal blower fan

AC waveform Total Harmonic Distortion (THDV)

No load < 1.5%. Non distorting balanced linear load < 5%

Telephone Influence Factor (TIF)

< 50% per NEMA MG1-22.43

Telephone Harmonic Factor (THF)

No load < 1.5%. Non distorting balanced linear load < 5%

Available voltages
50 Hz Line — Neutral/Line — Line

60 Hz Line — Neutral/Line — Line

* 220/380* ¢ 1905/3300
« 230/400 * 3640/6300
e 240/415 » 3810/6600
o 254/440 » 6350/11000

« 219/380 « 2400/4160

o 254/440 e 7200/12470
e 277/480 » 7620/13200
* 347/600 » 7970/13800

*Derate may be applicable at this voltage. Please consult the factory for details.

Generator set options

Engine Alternator

o Alternator heater

« High humidity isolation

« Exciter voltage regulator (PMG)
« Hardened Beaning Cartridge

o Heavy duty air filter

o Water jacket heater 220/240 V
¢ Oil sampling valve

o UK built engine and alternator

Enclosure Control panel

¢ 3 pole main circuit breaker
¢ 4 pole main circuit breaker

« High-cube 40ft container

Warranty

¢ 5 years for Standby application
¢ 2 years for Prime application

Silencer

« 9 dB attenuation critical silencer
« 25 dB residential — delivered loose

Cooling
¢ Antifreeze 50/50 (Ethylene glycol)

*Note: Some options may not be available on all models - consult factory for availability.

Our energy working for you.™
©2020 Cummins Inc. | SS16-CPGK (KTA50) - MARKUP (06/20)
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PowerCommand 3.3 control system

The PowerCommand 3.3 control system is an integrated
microprocessor based generator set control system

providing voltage regulation, engine protection, alternator
protection, operator interface and isochronous governing.

AmpSentry — Includes integral AmpSentry protection,
which provides a full range of alternator protection functions
that are matched to the alternator provided.

Power management — Control function provides battery
monitoring and testing features and smart starting control
system.

Advanced control methodology — Three phase sensing,
full wave rectified voltage regulation, with a PWM output for
stable operation with all load types.

Communications interface — Control comes standard with
PCCNet and Modbus interface.

Regulation compliant — Prototype tested: UL, CSA and
CE compliant.

Service — InPower™ PC-based service tool available for
detailed diagnostics, setup, data logging and fault
simulation.

Reliable design — The control system is designed for
reliable operation in harsh environment.

Multi-language support

Operator panel features

Operator panel features — The operator panel, in addition
to the alternator, displays the Utility/AC Bus data.

Operator/display functions
e 320 x 240 pixels graphic LED backlight LCD

e Auto, manual, start, stop, fault reset and lamp test/panel
lamp switches

¢ Alpha-numeric display with pushbuttons

¢ LED lamps indicating genset running, remote start, not in
auto, common shutdown, common warning, manual run
mode, auto mode and stop

Paralleling control functions

 Digital frequency synchronization and voltage matching
¢ Isochronous kW and kVar load sharing controls

o Droop kW and kVar control

e Sync check

o Extended paralleling (peak shave/base load)

» Digital power transfer control (AMF) provides load
transfer operation in open or closed transition or soft
(ramping) transfer mode

Alternator data

¢ Line-to-Neutral and Line-to-Line AC volts

¢ 3-phase AC current

e Frequency

e KW, kVar, power factor kVA (three phase and total)

Our energy working for you.™
©2020 Cummins Inc. | SS16-CPGK (KTA50) - MARKUP (06/20)

Engine data

e DC voltage

¢ Engine speed

o Lube oil pressure and temperature

e Coolant temperature

e Comprehensive FAE data (where applicable)
Other data

e Genset model data

o Start attempts, starts, running hours, kW hours

e Load profile (operating hours at % load in 5%
increments)

o Fault history
¢ Data logging and fault simulation (requires InPower)

Standard control functions

Digital governing (optional)

e Integrated digital electronic isochronous governor
e Temperature dynamic governing

Digital voltage regulation

¢ Integrated digital electronic voltage regulator
¢ 3-phase, 4-wire Line-to-Line sensing

¢ Configurable torque matching

AmpSentry AC protection

o AmpSentry protective relay

¢ Over current and short circuit shutdown

e Over current warning

¢ Single and three phase fault regulation

e Over and under voltage shutdown

e Over and under frequency shutdown

e Overload warning with alarm contact

e Reverse power and reverse Var shutdown

e Field overload

Engine protection

¢ Battery voltage monitoring, protection and testing
e Over speed shutdown

¢ Low oil pressure warning and shutdown

¢ High coolant temperature warning and shutdown
e Low coolant level warning or shutdown

¢ Low coolant temperature warning

« Fail to start (over crank) shutdown

¢ Fail to crank shutdown

¢ Cranking lockout

e Sensor failure indication

o Low fuel level warning or shutdown

o Fuel-in-rupture-basin warning or shutdown

o Full authority electronic engine protection
Control functions

o Time delay start and cool down

¢ Real time clock for fault and event time stamping
o Exerciser clock and time of day start/stop

¢ Data logging

¢ Cycle cranking

¢ Load shed

e Configurable inputs and outputs (4)

e Remote emergency stop

Options

o Auxiliary output relays (2)

power.cummins.com



Emergency Standby Power (ESP):

Applicable for supplying power to varying electrical
load for the duration of power interruption of a
reliable utility source. Emergency Standby Power
(ESP) is in accordance with ISO 8528. Fuel Stop
power in accordance with ISO 3046, AS 2789,
DIN 6271 and BS 5514.

Limited-Time Running Power (LTP):

Applicable for supplying power to a constant
electrical load for limited hours. Limited-Time

Running Power (LTP) is in accordance with
ISO 8528.

Prime Power (PRP):

Applicable for supplying power to varying electrical
load for unlimited hours. Prime Power (PRP) is in
accordance with 1ISO 8528. Ten percent overload
capability is available in accordance with ISO 3046,
AS 2789, DIN 6271 and BS 5514.

Base Load (Continuous) Power (COP):
Applicable for supplying power continuously to a
constant electrical load for unlimited hours.
Continuous Power (COP) in accordance with

ISO 8528, ISO 3046, AS 2789, DIN 6271 and

This outline drawing is to provide representative configuration
details for model series only.

See respective model data sheet for specific model outline
drawing number.

Do not use for installation design

BS 5514.
Model Dim ‘A’ (mm) | Dim ‘B’ (mm) | Dim ‘C’ (mm) | Set weight*dry (kg) | Set weight* wet (kg)
C1400 D5 5105 2000 2238 9190 9613
C1675 D5 5811 2033 2330 10348 10967
C1675 D5A 5811 2033 2330 10348 10967
C1250 D6 5105 2000 2238 9190 9613
C1500 D6 5811 2033 2330 10348 10967

* Note: Weights represent a set with standard features. See outline drawings for weights of other configurations.

Codes and standards
This generator set is designed

WS

in facilities certified to ISO 9001
and manufactured in facilities
certified to 1ISO 9001 or

1ISO 9002.

C€

This generator set is available
with CE certification subject to
EU RoHS exclusion per EU
2011/65.

2000/14/EC

All enclosed products are
designed to meet or exceed EU
noise legislation 2000/14/EC
step 2006.

ISO 8528

This generator set has been
designed to comply with
ISO 8528 regulation.

For more information contact your local Cummins distributor
or visit power.cummins.com

Our energy working for you.™ N
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Generator set data sheet

Model: C1675 D5
Frequency: 50 Hz
Fuel type: Diesel
Spec sheet: S$S16-CPGK
Standby Prime
Fuel consumption KVA (kW) kVA (KW)
Ratings 1675 (1340) 1400 (1120)
Load 1/4 1/2 3/4 Full 1/4 1/2 3/4 Full
US gph 243 43.7 66.8 91.2 21.7 40.9 58.7 76.3
L/hr 92 165 253 345 82 155 222 289
Engine Standby rating Prime rating
Engine manufacturer Cummins
Engine model KTA50 G8
Configuration Cast iron, 60 ° V16 cylinder
Aspiration Turbocharged and low temperature after-cooled
Gross engine power output, KWm 1429 1200
BMEP at set rated load, kPa 2275 1910
Bore, mm 159
Stroke, mm 159
Rated speed, rpm 1500
Piston speed, m/s 7.9
Compression ratio 14.9:1
Lube oil capacity, L 178
Overspeed limit, rpm 1725 +50
Regenerative power, kW 116
Governor type Electronic
Starting voltage 24 Volts DC
Fuel flow
Maximum fuel flow, L/hr 570
Maximum fuel inlet restriction, mm Hg 203
Maximum fuel inlet temperature, °C 70

Our energy working for you.™
©2019 Cummins Inc. | DS46-CPGK (07/19)
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Air Standby rating Prime rating
Combustion air, m3/min 99.3 90.0
Maximum air cleaner restriction, kPa 6.2

Exhaust

Exhaust gas flow at set rated load, m3/min 261 231

Exhaust gas temperature, °C 510 485
Maximum exhaust back pressure, kPa 6.7

Standard set-mounted radiator cooling

Ambient design, °C 40

Fan load, kWm 30.0

Coolant capacity (with radiator), L 496

Cooling system air flow, m3/sec @ 12.7 mm H20 21.7

Total heat rejection, Btu/min 52430 42210
Maximum cooling air flow static restriction mm H20 12.7

Optional set-mounted radiator cooling

Ambient design, °C 50

Fan load, kWm 30.0

Coolant capacity (with radiator), L 501

Cooling system air flow, m3/sec @ 12.7 mm H20 28.8

Total heat rejection, Btu/min 62600 51850
Maximum cooling air flow static restriction mm H20 12.7

Weights* Open Enclosed

Unit dry weight kgs 10348 18199

Unit wet weight kgs 10967 18818

* Weights represent a set with standard features. See outline drawing for weights of other configurations.

Dimensions Length Width Height
Standard open set dimensions mm 5811 2033 2330
E’n?r?losed set standard dimensions (with exhaust stack) 12192 2438 2896 (3233)

Genset outline

Open set

Ly

: L.

N :*ﬁ:ﬂh.,

o

Our energy working for you.™ power.cummins.com
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Enclosed set
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Outlines are for illustrative purposes only. Please refer to the genset outline drawing for an exact representation of this model.

Alternator data

Connection Temp rise °C Duty Alternator Voltage

Wye, 3-phase 150/125 S/P P1734D 380 -440V
Wye, 3-phase 125/105 S/IP MVSI804R 3300V

Wye, 3-phase 125/105 S/IP HVSI804R 6300 — 6600 V
Wye, 3-phase 125/105 S/IP HVSI804R 10000 V

Wye, 3-phase 125/105 S/P HVSI804R 10500 —-11000 V

Ratings definitions

Emergency Standby
Power (ESP):

Limited-Time Running
Power (LTP):

Prime Power (PRP):

Base Load (Continuous)
Power (COP):

Applicable for supplying
power to varying electrical
load for the duration of
power interruption of a
reliable utility source.
Emergency Standby Power
(ESP) is in accordance with
ISO 8528. Fuel stop power
in accordance with

ISO 3046, AS 2789,

DIN 6271 and BS 5514.

Applicable for supplying
power to a constant
electrical load for limited
hours. Limited-Time
Running Power (LTP) is in
accordance with 1ISO 8528.

Applicable for supplying
power to varying electrical
load for unlimited hours.
Prime Power (PRP) is in
accordance with 1ISO 8528.
Ten percent overload
capability is available in
accordance with 1SO 3046,
AS 2789, DIN 6271 and
BS 5514.

Applicable for supplying
power continuously to a
constant electrical load for
unlimited hours. Continuous
Power (COP) is in
accordance with 1ISO 8528,
ISO 3046, AS 2789,

DIN 6271 and BS 5514.

Our energy working for you.™
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Formulas for calculating full load currents:

Three phase output Single phase output
kW x 1000 kW x SinglePhaseFactor x 1000
Voltage x 1.73 x 0.8 Voltage

See your distributor for more information.

Cummins Power Generation

Manston Park, Columbus Avenue

Manston, Ramsgate

Kent CT12 5BF, UK

Telephone: +44 (0) 1843 255000

Fax: +44 (0) 1843 255902 ’
E-mail: cpg.uk@cummins.com

Web: power.cummins.com

Our energy working for you. power.cummins.com
©2019 Cummins Inc. All rights reserved.

Cummins Power Generation and Cummins are registered trademarks of Cummins Inc. PowerCommand, AmpSentry, InPower

and “Our energy working for you.” are trademarks of Cummins Power Generation. Other company, product, or service names

may be trademarks or service marks of others. Specifications are subject to change without notice.
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STAMFORD

HV 804 R WDG 61 - Technical Data Sheet




FRAME HV 804 R

STAMFORD

SPECIFICATIONS & OPTIONS

STANDARDS

STAMFORD AC generators are designed to meet the
performance requirements of IEC EN 60034-1. Other
international standards, including BS5000, VDE 0530,
NEMA MG1-32, AS1359, CSA C22.2, UL and CE; as well
as a wide range of international Marine Certification
Approvals, can be met on request. For clarification
regarding compliance please contact Cummins Generator

Technologies.

DESCRIPTION

The STAMFORD PI range of synchronous ac generators
are brushless with a rotating field. They are separately
excited by the STAMFORD Permanent Magnet Generator
(PMG). This is a shaft mounted, high frequency, pilot exciter
which provides a constant supply of clean power via the
Automatic Voltage Regulator (AVR) to the main exciter.

The main exciter output is fed to the main rotor, through a
full wave bridge rectifier, protected by surge suppression.

VOLTAGE REGULATORS

The P range generators complete with a PMG are available
with one AVR. The AVR has soft start voltage build up and
built in protection against sustained over-excitation, which
will de-excite the generator after a minimum of 8 seconds.
Underspeed protection (UFRO) is also provided on both
AVRs. The UFRO will reduce the generator output voltage
proportional to the speed of the generator below a pre-
settable level.

The MA330 AVR is 3 phase rms sensed with a voltage
regulation of 0.5% rms (see the note on regulation). The
UFRO circuit has adjustable slope and dwell for controlled
recovery from step loads. An over voltage protection circuit
will shutdown the output device of the AVR, it can also trip
an optional excitation circuit breaker if required. As an
option, short circuit current limiting is available with the
addition of current transformers.

The MA330 AVR needs a generator mounted current
transformer to provide quadrature droop characteristics for
load sharing during parallel operation.

Provision is also made for the connection of the
STAMFORD power factor controller, for embedded
applications, and a remote voltage trimmer.

WINDINGS & ELECTRICAL PERFORMANCE

All generator stators are wound to 2/3 pitch. This eliminates
triplen (3rd, 9th, 15th ...) harmonics on the voltage waveform
and is found to be the optimum design for trouble-free supply
of non-linear loads. The 2/3 pitch design avoids excessive
neutral currents sometimes seen with higher winding pitches.
A fully connected damper winding reduces oscillations during
paralleling. This winding, with the 2/3 pitch and carefully
selected pole and tooth designs, ensures very low levels of
voltage waveform distortion.

TERMINALS & TERMINAL BOX

Standard generators feature a main stator with 6 ends
brought out to the terminals, which are mounted on the
frame at the non-drive end of the generator. A sheet steel
terminal box contains the AVR and provides ample space for
the customers' wiring and gland arrangements. It has
removable panels for easy access.

SHAFT & KEYS

All generator rotors are dynamically balanced to better than
BS6861:Part 1 Grade 2.5 for minimum vibration in operation.
Two bearing generators are balanced with a half key.

INSULATION/IMPREGNATION

The insulation system is class 'F'.

All wound components are impregnated with materials and
processes designed specifically to provide the high build
required for static windings and the high mechanical strength
required for rotating components.

QUALITY ASSURANCE

Generators are manufactured using production procedures
having a quality assurance level to
BS EN ISO 9001.

NOTE ON REGULATION

The stated voltage regulation may not be maintained in the
presence of certain radio transmitted signals. Any change in
performance will fall within the limits of Criteria 'B' of EN
61000-6-2:2001. At no time will the steady-state voltage
regulation exceed 2%.

NB Continuous development of our products entitles us to change
specification details without notice, therefore they must not be
regarded as binding.

Front cover drawing is typical of the product range.



STAMFORD
FRAME HV 804 R

WINDING 61

MAXIMUM ALTITUDE

1000 METRES ABOVE SEA LEVEL

MAXIMUM AMBIENT TEMPERATURE

40°C

CONTROL SYSTEM SERIES 3

SEPARATELY EXCITED BY P.M.G.

AV.R.

FULL WAVE RECTIFIED

VOLTAGE REGULATION

+0.5% | WITH 4% ENGINE GOVERNING

SUSTAINED SHORT CIRCUIT

REFER TO SHORT CIRCUIT DECREMENT CURVES OF THIS SECTION

INSULATION SYSTEM CLASS F
PROTECTION IP23 STANDARD
RATED POWER FACTOR 0.8
STATOR WINDING DOUBLE LAYER LAP
WINDING PITCH 2/3

WINDING LEADS

6

R.F.l. SUPPRESSION

BS EN 50081/2-1/2 VDE 0875G VDE 0875N For other standards apply to the factory

WAVEFORM DISTORTION

NO LOAD < 1.5% NON-DISTORTING BALANCED LINEAR LOAD < 3.0%

MAXIMUM OVERSPEED

2250 Rev/Min

BEARING DRIVE END

ISO 6232 C3

BEARING NON DRIVE END

ISO 6324 C3

EFFICIENCY REFER TO EFFICIENCY CURVES OF THIS SECTION
FREQUENCY 50Hz

TELEPHONE INTERFERENCE THF< 2%

COOLING AR 3 m¥sec

VOLTAGE STAR (Y) 6300 6600 6900
kVA BASE RATING FOR 0148 9250 2250
REACTANCE VALUES

Xd DIRECT AXIS SYNCHRONOUS 2.51 2.40 2.20
X'd DIRECT AXIS TRANSIENT 0.215 0.205 0.188
X"d DIRECT AXIS SUB-TRANSIENT 0.160 0.153 0.140
Xq QUADRATURE AXIS REACTANCE 1.77 1.690 1.55
X"q QUAD. AXIS SUB-TRANSIENT 0.299 0.285 0.261
XL LEAKAGE REACTANCE 0.118 0.113 0.103
X2 NEGATIVE PHASE SEQUENCE 0.231 0.220 0.201
X0ZERO PHASE SEQUENCE 0.035 0.033 0.030
REACTANCES ARE SATURATED VALUES ARE PER UNIT AT RATING AND VOLTAGE INDICATED

T'd TRANSIENT TIME CONSTANT 0.200

T"d SUB-TRANSIENT TIME CONSTANT 0.015

T'do O.C. FIELD TIME CONSTANT 4.00

Ta ARMATURE TIME CONSTANT 0.07

SHORT CIRCUIT RATIO 1/Xd

STATOR WINDING RESISTANCE (L-N) 0.1818

ROTOR WINDING RESISTANCE 1.320

EXCITER STATOR FIELD RESISTANCE 17.50

EXCITER ROTOR RESISTANCE (L-L) 0.076

PMG STATOR RESISTANCE (L-L) 3.800

RESISTANCE VALUES ARE IN OHMS AT 20° C

NO LOAD EXCITATION VOLTAGE

15.0

FULL LOAD EXCITAION VOLTAGE

63.0

Continuous development of our products entitles us to change specification details without notice,

therefore they must not be regarded as binding.




STAMFORD

FRAME HV 804 R WDG 61 50 Hz

THREE PHASE EFFICIENCY CURVES

6300 V
97.5
97.0 _— T 10
=
" —
96.5 / / \\ 0.9
. / / .
e L —
vd o 0.8

% :: //// . PE.
95.0 /

94.5
0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1
2148 kVA
6600 V

97.5
- el

97.0 / — Y
/" \

96.5 //// 09

96.0 - 0.8

/S
% . / / P.F.
95.0 /

94.5
0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1
2250 kVA
6900 V o7 5
|
97.0 — 10
~
/ ~
95.5
% / / P.F.
95.0 //
94.5
94.0
0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1
2250 kVA




FRAME HV 804 R WDG 61 50Hz

STAMFORD

FULL WAVE RECTIFIED AVR
LOCKED ROTOR MOTOR STARTING CURVE
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FRAME HV 804 R WDG 61 50Hz

Three Phase Short Circuit Decrement Curve
No- Load Excitation at Rated Speed

Based on series star (wye) connection

CURRENT (Amps)

10000
SYMMETRIC
= = =ASYMMETRICAL
1000 T~
‘\“%\&
\\ l
/
N /
N
100
0.001 0.01 0.1 1 10
TIME (secs)

NOTE 1

THE FOLLOWING MULTIPLICATION FACTORS SHOULD BE USED TO ADJUST THE VALUES

FROM CURVES BETWEEN THE 0.001 SECONDS AND THE MINIMUM CURRENT POINT IN

RESPECT OF NOMINAL OPERATING VOLTAGE
VOLTAGE

6300V
6600V

6900V

FACTOR

X 0.95
X1.00

X1.05

THE SUSTAINED CURRENT VALUE IS CONSTANT IRRESPECTIVE OF VOLTAGE LEVEL

NOTE 2

THE FOLLOWING MULTIPLICATION FACTORS SHOULD BE USED TO CONVERT THE

VALUES CALCULATED IN ACCORDANCE WITH NOTE 1 TO THOSE APPLICABLE

TO THE VARIOUS TYPES OF SHORT CIRCUIT

3 PHASE
INSTANTANEOUS X1.0
MINIMUM X1.0
SUSTAINED X1.0
MAX SUSTAINED DURATION 10 SEC

ALL OTHER TIMES ARE UNCHANGED

SUSTAINED SHORT CIRCUIT =

2 PHASE L-L
X0.87
X1.80

X1.50
5 SEC

718 Amps

1 PHASE L-N
X1.30
X3.20

X2.50
2 SEC



FRAME HV 804 R STAMFORD

WINDING 61 0.8 Power Factor
RATINGS
Class - Temp Rise Cont. F - 105/40°C Cont. H - 125/40°C Class F Standby - 125/40°C | Class F Standby - 138/27°C
5 O H Z Star (V)| 6300 6600 6900 6300 6600 6900 6300 6600 6900 6300 6600 6900
kVA| 2148 2250 2250 N/A N/A N/A 2291 2400 2400 2386 2500 2500
kw| 1718 1800 1800 N/A N/A N/A 1833 1920 1920 1909 2000 2000
Efficiency (%)] 96.1 96.1 96.2 N/A N/A N/A 96.0 96.0 96.1 95.9 96.0 96.1
kW Input| 1788 1872 1871 N/A N/A N/A 1909 1999 1998 1989 2083 2081
6 O H 7 Star (V)| N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
kVA| N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
kw| N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Efficiency (%)| N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
kW Input| N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

TYPICAL DIMENSIONS - Further arrangements available - please refer to factory

P80 R/S/T CORES

T —fn

10 X
- - 50 LETING HoLes
" = FPLAGES

o 5 o
]
E ,T 5 o IPIES, g, TR Eoui-seAGED
| | ) ZA\ 1o ac
! ¥ = e <
E) i
t:uw ors e sm[wsj__q ConmEonon
1267 crS WTc HOLES 942 S sa0s
To ShiT Wae Bocts 1o volEs » 1 TR 55 (942)—ekmtss (542
P % 7 oo
[ ——"
P8O R/S/T CORES PBO R/S/T/W/X CORES P8O R/S/T/W/X CORES P8O R/S/T/W/X CORES
1-BRG ADAPTORS 1-BRG COUPLING DISC 2-BRG ADAPTORS 2-BRG ADAPTORS
saE | A ] B8 [ N] P | 0 SAE AN] ¢ Ju v W £ SAE c sAE [ Al 8 [N] P [ ©
SAE 0 | 711 |647.7] 14 | 6795 | 28 18 169] 6714 12 [ 167 | 5430 30° P80 R/S/T 0 2715 SAE 0 | 711 | 6a7.7] 14 | 6795 | 228
sAE 00] 883 [ 787.4] 14 | sst.0 | 225 21 o [e730] 12 | 167 | 6413 30" P80 R/S/T 00 2715 sAE 00 883 | 787.4] 14 | es1.0 | 22.5°
24 0 [733.3] 12 | 207 | 6920 | 30 P8O W/X o 271.5
P8O0 W/X ) 3290

P8O W/X CORES

300
R SHAFT
‘GLEARANCE
AR NET

¢¢¢¢¢

STAMFORD

Barnack Road ¢ Stamford ¢ Lincolnshire « PE9 2NB
Tel: 00 44 (0)1780 484000 « Fax: 00 44 (0)1780 484100

© 2009 TD_HV804R.61.GB_03.09_09_GB



Specification Sheet

PowerCommand®
3.3 Generator Set
Digital Integrated
Control System

Introduction

The PowerCommand® 3.3 control system is a
microprocessor-based generator set
monitoring, metering, and control system, which
is comprised of PowerCommand® Control 3300
and the Human Machine Interface 320.
PCC3300 supports multiple operation modes
including:

e Standalone,

e  Synchronization only,

e Isolated bus paralleling,

e  Utility single generator set paralleling,

o Utility multiple generator set paralleling,

o Ultility single generator set paralleling with
power transfer control (automatic mains
failure),

e Isolated bus paralleling with Masterless
Load Demand

PowerCommand® Control 3300 is designed to

meet the exacting demands of the harsh and

diverse environments of today's typical power
generation applications for Full Authority

Electronic or Hydromechanical engine power

generator sets.

Offering enhanced reliability and performance
over more conventional generator set controls
via the integration of all generator control
functions into a single system, PCC3300 is your
Power of One generator set control solution.

Benefits and Features

e 320 x 240 pixels graphical LED backlit LCD

e  Multiple languages supported

e  AmpSentry™ protection provides industry-
leading generator overcurrent protection

e Digital Power Transfer Control (Automatic
Mains Failure) provides load transfer
operation in open transition, closed
transition, or soft (ramping) transfer modes

©20202021 Cummins Inc. | S-1570 (67/2005/21)

Bargraph Optional

Extended Paralleling (Peak Shave/Base Load)
regulates the genset real and reactive power
output while paralleled to the utility. Power can
be regulated at either the genset or utility bus
monitoring point

Digital frequency synchronization and voltage
matching

Isochronous Load Sharing

Droop kW and kVAr control

Real time clock for fault and event time
stamping

Exerciser clock and time of day start/stop
initiate a test with or without load, or a Base
Load or Peak Shave session

Digital automatic voltage regulation is provided
using three phase sensing and full wave FET
type regulator, which is compatible with either
shunt or PMG excited systems with a standard
AUX103 AVR or an option for a more powerful
high-current field drive capability AUX106 AVR

Digital engine speed governing is provided on
applicable platforms

Generator set monitoring (including metering)
and protection with PCC3300 measuring
voltage, current, kW and kVAr offering a
measurement accuracy of 1%

Utility / AC Bus metering and protection with
PCC3300 voltage, current, kW and kVAr
offering a measurement accuracy of 1%

12 V (DC) and 24 V (DC) battery operation

RS-485 Modbus® interface for interconnecting
to customer equipment

Warranty and service — Cummins Power
Generation offers a comprehensive warranty
and worldwide distributor service network
Global regulatory certification and compliance:
PCC3300 is suitable for use on gensets that
are designed, manufactured, tested and
certified to relevant UL, NFPA, 1SO, IEC, Mil
Std. and CE standards

http://www.cummins.com



PowerCommand® Generator
Set Digital Control System
PCC 3300

Introduction

PCC3300 is an industry-leading digital generator set
control suitable for usage on a wide range of diesel and
lean burn natural gas generator sets in both standalone
as well as paralleling applications.

PowerCommand® is compatible with either shunt or
PMG excitation, and is suitable for usage with
reconnectable or non-reconnectable generators.
Configuration for any frequency, voltage and power
connection from 120 V (AC) to 600 V (AC) line-to-line or
601 V (AC) to 45k V (AC) with an external PT is
supported. The PCC3300 derives its own power from
the generator set starting batteries and functions over a
voltage range of 8 V (DC) to 30 V (DC).

Features

e PCC3300 supports configurable control features
via software download wusing InPower PC-
compatible software

e 12V (DC) and 24 V (DC) battery operation

e Digital automatic voltage regulation is provided
using three phase sensing and full wave FET type
regulator, which is compatible with either shunt or
PMG excited systems with a standard AUX103
AVR or an option for a more powerful high-current
field drive capability AUX106 AVR

e Digital engine speed governing on applicable
platform is provided, which is capable of providing
isochronous frequency regulation

e Full authority J1939 CANBus® prime mover
communications and control is provided for
platforms with an Engine Control Module (ECM)

e AmpSentry” protection provides industry-leading
alternator overcurrent protection:

- Time-based generator protection applicable to
both line-to-line and line-to-neutral, that can
detect an unbalanced fault condition and
swiftly react appropriately. Balanced faults can
also be detected by AmpSentry and
appropriate acted upon.

- Reduces the risk of Arc Flash due to thermal
overload or electrical faults by inverse time
protection

©2021 Cummins Inc. | S-1570 (05/21)

Generator set monitoring offers status information
for all critical prime mover and generator functions

AC and DC digital generator set metering is
provided. AC measurements are configurable for
single or three phase sensing with PCC3300
measuring voltage, current, kW and kVAr offering a
measurement accuracy of 1%

Battery monitoring system continually monitors the
battery output and warns of the potential
occurrence of a weak battery condition

Relay drivers for prime mover starter, fuel shutoff
(FSO), glow plug/spark ignition power and switched
B+ applications are provided

Integrated generator set protection is offered to
protect the prime mover and generator

Real time clock for fault and event time stamping

Exerciser clock and time of day start/stop initiate a
test with or without load, or a Base Load or Peak
Shave session

Digital Power Transfer Control (Automatic Mains
Failure) provides load transfer operation in open
transition, closed transition, or soft (ramping)
transfer modes

Extended Paralleling (Peak Shave/Base Load)
regulates the genset real and reactive power output
while paralleled to the utility. Power can be
regulated at either the genset or utility bus
monitoring point

Digital frequency synchronization and voltage
matching

Isochronous Load Sharing

Droop kW and kVAr Control

The synchronization check function provides
adjustments for phase angle window, voltage
window, frequency window and time delay

Utility / AC Bus metering and protection with
PCC3300 voltage, current, kW and kVAr offering a
measurement accuracy of 1%

Advanced serviceability is offered via InPower™, a
PC-based software service tool

PCC3300 is designed for reliable operation in
harsh environments with the unit itself being a fully
encapsulated module

RS-485 ModBus interface for interconnecting to
customer equipment

Native on PCC3300: Four discrete inputs, two dry
contact relay outputs and two low-side driver
outputs are provided and are all configurable.

- Optional extra PCC3300 input and output
capability available via AUX101

Warranty and service - Cummins Power
Generation offers a comprehensive warranty and
worldwide distributor service network

Global regulatory certification and compliance:
PCC3300 is suitable for use on gensets that are
designed, manufactured, tested and certified to
relevant UL, NFPA, ISO, IEC, Mil Std. and CE
standards

http://www.cummins.com



Base Control Functions

HMI capability
Options: Local and remote HMI320 options are
available

Operator adjustments: The HMI320 includes provisions
for many set up and adjustment functions.

Genset hardware data: Access to the control and
software part number, genset rating in kVA and genset
model number is provided from the HMI320 or InPower.

Data logs: Information concerning all of the following
parameters is periodically logged and available for
viewing; engine run time, controller on time, number of
start attempts, total kilowatt hours, and load profile.
(Control logs data indicating the operating hours at
percent of rated kW load, in 5% increments. The data
is presented on the operation panel based on total
operating hours on the generator.)

Fault history: Provides a record of the most recent fault
conditions with control date and time stamp. Up to 32
events are stored in the control non-volatile memory.

Alternator data

e Voltage (single or three phase line-to-line and line-
to-neutral)

e  Current (single or three phase)

e kW, kVAr, Power Factor, kVA (three phase and
total)

e Frequency

For Lean Burn Natural Gas Engine applications:

e Alternator heater status

e Alternator winding temperature (per phase) as well
as alternator drive end and non-drive end bearing

Utility/AC bus data

e Voltage (three phase line-to-line and line-to-neutral)
e  Current (three phase and total)

o kW, kVAR, Power Factor, kVA (three phase and
total)

e Frequency

AmpSentry: 3x current regulation for downstream
tripping/motor inrush management. Thermal damage
curve (3-phase short) or fixed timer (2 sec for 1-Phase
Short or 5 sec for 2-Phase short).

Engine data

e  Starting battery voltage

e Engine speed

e Engine temperature

e Engine oil pressure

e Engine oil temperature

¢ Intake manifold temperature
e Coolant temperature

e Comprehensive Full Authority Engine (FAE) data
(where applicable)
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Lean Burn Natural Gas (LBNG) application parameters
include:

e Safety shutoff valve status

e Valve proving status

e Downstream gas pressure

e Gas inlet pressure

e Gas mass flow rate

e Control valve position

e Gas outlet pressure

e Manifold pressure and temperature
e Throttle position

e Compressor outlet pressure

e Turbo speed

e Compressor bypass position

e Cylinder configuration (e.g., drive end and non-
drive end configurations)

e Coolant pressure 1 and 2 as well as coolant
temperature 1 and 2 for both HT/LT respectively

e Exhaust port temperature (up to 18 cylinders)
e Pre-filter oil pressure
e Exhaust back pressure

e Parent ECM internal temperature and isolated
battery voltage

e Speed bias

e Child ECM internal temperature and isolated
battery voltage

e Knock level, spark advance, and knock count (for
up to 18 cylinders)

e Auxiliary supply disconnector status

e Engine heater status

e Coolant circulating pump status

e Lube oil priming pump status

e Lube oil status

e Oil heater status

e Derate authorization status

e  Start system status

e Ventilator fan status

e Ventilation louvre status

¢ Radiator fan status

e DC PSU status

e Start inhibit/enable status and setup

Service adjustments — The HMI320 includes provisions
for adjustment and calibration of genset control
functions. Adjustments are protected by a password.
Functions include:

e Engine speed governor adjustments

¢ Voltage regulation adjustments

e Cycle cranking

e Configurable fault set up

e Configurable input and output set up

e Meter calibration

e Paralleling setup

e Display language and units of measurement
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Prime Mover Control

SAE-J1939 CAN interface to full authority ECMs (where
applicable). Provides data transfer between genset and
engine controller for control, metering and diagnostics.

12 V (DC) or 24 V (DC) nominal battery voltage is
supported by PCC3300 for normal operation.

Temperature dependant prime mover governing
dynamics: This function is supported enabling the
engine to be responsive when warm and more stable
when operating at lower temperature via providing
control and modification over electronic governing
parameters as a function of engine temperature.

Isochronous governing is provided in order to control
prime mover speed within +0.25% of nominal rated
speed for any steady state load from no load to full
load. During operation frequency drift should not
exceed +0.5% of nominal frequency given a 33°C (or
60°F) chance in ambient temperature within an eight-
hour period.

Droop electronic speed is governing capability is
natively offered by PCC3300 to permit droop from 0%
to 10% between no load to full load.

Remote start capability is built into the PCC3300 as the
unit accepts a ground signal from remote devices to
automatically command the starting of the generator set
as well as the reaching of rated speed, voltage and
frequency or otherwise run at idle speed until prime
mover temperature is adequate. The presence of a
remote start signal shall cause the PCC3300 to leave
sleep mode and return to normal power mode.
PCC3300 supports an option for delayed start or stop.

Remote Start Integrity: In compliance with NEC2017
Start Signal Integrity standard — NFPA70 Article
700.10(D)(3), the remote start circuit from ATS to
PCC3300 is continuously monitored for signal
disturbance due to broken, disconnected or shorted
wires via a configurable input. Loss of signal integrity
results in activation of a remote start signal.

Remote and local emergency stopping capability:
PCC3300 accepts ground signal from a locally or
remoted mounted emergency stop switch to cause the
generator set to immediately shutdown. The generator
set is prevented from either running or cranking with the
emergency stop switch engaged. If PCC3300 is in
sleep mode, then the activation of any emergency stop
switch shall return PCC3300 is normal powered state
along with the activation of the corresponding shutdown
and run-prevention states.

Sleep mode: PowerCommand 3.3 supports a
configurable low current draw state, which is design
with consideration to the needs of prime applications or
others application without a battery charger (in order to
minimize battery current drain).

Automatic prime mover starting: Any generator set
controlled by PCC3300 is capable of automatic starting
achieved via either magnetic pickup or main alternator
output frequency. PCC3300 additionally supports
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configurable glow plug control where applicable.

Prime mover cycle cranking: PCC3300 supports
configurable starting cycles and rest periods. Built in
starter protection are incorporated to prevent the
operator from specifying a starting sequence that may
be damaging.

Configurable time delay functionality: PCC3300
supports time delayed generator set starting and
stopping (for cooldown). Permissible time delays are
as follows (noting a default setting is 0 seconds):

1. Start delay: 0 seconds to 300 seconds prior to
starting after receiving a remote start signal.

2. Stop delay: 0 seconds to 600 seconds prior to
shut down after receiving a signal to stop in
normal operation modes.

Lean Burn Natural Gas application specific parameters

PCC3300 supports prime mover inhibiting in order to
permit application-specific processes (i.e. Auxiliaries) to
be started first.

Generator Control

PCC3300 performs both Genset voltage sensing and
Genset voltage regulation as follows:

e Voltage sensing is integrated into PCC3300 via
three phase line-to-line sensing that is compatible
with shunt or PMG excitation systems

e Automatic voltage regulation is accomplished by
using a three phase fully rectified input and has a
FET output for good motor starting capability.

Major features of generator control include:

Digital output voltage requlation - Capable of regulating
output voltage to within +/-1.0% for any loads between
no load and full load. Voltage drift will not exceed +/-
1.5% for a 40 °C (104 °F) change in temperature in an
eight-hour period. On engine starting or sudden load
acceptance, voltage is controlled to a maximum of 5%
overshoot over nominal level.

The automatic voltage regulator feature can be disabled to
allow the use of an external voltage regulator.

Droop voltage regulation - Control can be adjusted to
droop from 0-10% from no load to full load.

Torque-matched V/Hz overload control - The voltage
roll-off set point and rate of decay (i.e. the slope of the
V/Hz curve) is adjustable in the control.

Fault current regulaton - PowerCommand® will
regulate the output current on any phase to a maximum
of three times rated current under fault conditions for
both single phase and three phase faults. In
conjunction with a permanent magnet generator, it will
provide three times rated current on all phases for
motor starting and short circuit coordination purpose.

Cylinder Cut-off System (CCS): PCC 3300 supports
Cylinder Cut-off System which is used to operate the
engines on half bank at no load and light load
conditions. CCS has below benefits on engine
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performance- improved emission standards, improved
fuel efficiency, reduced hydrocarbons, reduced white
smoke, reduced wet stacking and higher exhaust
temperature at light loads to improve turbocharger
operations and catalyst performance.

Step Timing Control (STC): PCC 3300 supports STC
functionality which is used to advance the engine timing
of a hydro-mechanical engine during start up and light
load conditions. During ADVANCED injection timing, it:

e Improves cold weather idling characteristics
Reduces cold weather white smoke
Improves light load fuel economy

Reduces injector carboning

Paralleling Functions

First Start Sensor™ system — PowerCommand®
provides a unique control function that positively
prevents multiple gensets from simultaneously closing
to an isolated bus under black start conditions. The
First Start Sensor system is a communication system
between the gensets that allows the gensets to work
together to determine which genset is a system should
be the first to close to the bus. The system includes an
independent backup function, so that if the primary system
is disabled the required functions are still performed.

Synchronizing — Control incorporates a digital
synchronizing function to force the genset to match the
frequency, phase and voltage of another source such
as a utility grid. The synchronizer includes provisions to
provide proper operation even with highly distorted bus
voltage waveforms. The synchronizer can match other
sources over a range of 60-110% of nominal voltage
and -24 to +6 hertz. The synchronizer function is
configurable for slip frequency synchronizing for
applications requiring a known direction of power flow
at instant of breaker closure or for applications where
phase synchronization performance is otherwise
inadequate.

Load sharing control — The genset control includes an
integrated load sharing control system for both real
(kW) and reactive (kVar) loads when the genset(s) are
operating on an isolated bus. The control system
determines kW load on the engine and kVar load on the
alternator as a percent of genset capacity, and then
regulates fuel and excitation systems to maintain
system and genset at the same percent of load without
impacting voltage or frequency regulation. The control
can also be configured for operation in droop mode for
kW or Kvar load sharing.

Load govern control- When PowerCommand®
receives a signal indicating that the genset is paralleled
with an infinite source such as a utility (mains) service,
the genset will operate in load govern mode. In this mode
the genset will synchronize and close to the bus, ramp
to a pre-programmed kW and kVar load level, and then
operate at that point. Control is adjustable for kW
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values from 0-100% of standby rating, and 0.7-1.0
power factor (lagging). Default setting is 80% of standby
and 1.0 power factor. The control includes inputs to
allow independent control of kW and kVar load level by
a remote device while in the load govern mode. The
rate of load increase and decrease is also adjustable in
the control. In addition, the control can be configured
for operation in kW or kVAR load govern droop.

Load demand control — The control system includes
the ability to respond to an external signal to initiate
load demand operation. On command, the genset will
ramp to no load, open its paralleling breaker, cool
down, and shut down. On removal of the command,
the genset will immediately start, synchronize, connect,
and ramp to its share of the total load on the system.

Sync check — The sync check function decides when
permissive conditions have been met to allow breaker
closure. Adjustable criteria are: phase difference from
0.1-20 deg, frequency difference from 0.001-1.0 Hz,
voltage difference from 0.5-10%, and a dwell time from
0.5-5.0 sec. Internally the sync check is used to
perform closed transition operations. An external sync
check output is also available.

Genset and utility/AC bus source AC metering —
The control provides comprehensive three phase AC
metering functions for both monitored sources,
including: 3-phase voltage (L-L and L-N) and current,
frequency, phase rotation, individual phase and
totalized values of kW, kVAR, kVA and Power Factor;
totalized positive and negative kW-hours, kVAR-hours,
and kVA-hours. Three wire or four wire voltage
connection with direct sensing of voltages to 600V, and
up to 45kV with external transformers. Current sensing
is accomplished with either 5 amp or 1 CT secondaries
and with up to 10,000 amp primary. Maximum power
readings are 32,000kW/kVAR/KVA.

Power transfer control — provides integrated
automatic power transfer functions including source
availability sensing, genset start/stop and transfer pair
monitoring and control. The transfer/retransfer is
configurable for open transition, fast closed transition
(less than 100msec interconnect time), or soft closed
transition (load ramping) sequences of operation. Utility
source failure will automatically start genset and
transfer load, retransferring when utility source returns.
Test will start gensets and transfer load if test with load
is enabled. Sensors and timers include:

Under voltage sensor: 3-phase L-N or L-L under
voltage sensing adjustable for pickup from 85-100% of
nominal. Dropout adjustable from 75-98% of pickup.
Dropout delay adjustable from 0.1-30 sec.

Over voltage sensor: 3-phase L-N or L-L over voltage
sensing adjustable for pickup from 95-99% of dropout.
Dropout adjustable from 105-135% of nominal.
Dropout delay adjustable from 0.5-120 sec. Standard
configuration is disabled and is configurable to enabled
in the field using the HMI or InPower service tools.
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Over/Under frequency sensor: Center frequency
adjustable from 45-65 Hz. Dropout bandwidth
adjustable from 0.3-5% of center frequency beyond
pickup bandwidth. Pickup bandwidth adjustable from
0.3-20% of center frequency. Field configurable to
enable.

Loss of phase sensor: Detects out of range voltage
phase angle relationship. Field configurable to enable.

Phase rotation sensor: Checks for valid phase rotation
of source. Field configurable to enable.

Breaker tripped: If the breaker tripped input is active,
the associated source will be considered as
unavailable.

Timers: Control provides adjustable start delay from O -
300sec, stop delay from 0 - 800sec, transfer delay from
0-120sec, retransfer delay from  0-1800sec,
programmed transition delay from 0-60sec, and
maximum parallel time from 0-1800sec.

Negative Sequence Current Protection: PCC3300
supports this protection natively in order to determine if
the generator is at any point was running subject to
negative phase sequencing.

Breaker control — Utility and Genset breaker interfaces
include separate relays for opening and closing
breaker, as well as inputs for both 'a’ and 'b' breaker
position contacts and tripped status. Breaker
diagnostics include Contact Failure, Fail to Close, Fail
to Open, Fail to Disconnect, and Tripped. Upon
breaker failure, appropriate control action is taken to
maintain system integrity.

Exerciser clock —The exerciser clock (when enabled)
allows the system to be operated at preset times in
either test without load, test with load, or extended
parallel mode. A Real Time Clock is built in. Up to 12
different programs can be set for day of week, time of
day, duration, repeat interval, and mode. For example,
a test with load for 1 hour every Tuesday at 2AM can
be programmed. Up to 6 different exceptions can also
be set up to block a program from running during a
specific date and time period.

Extended paralleling — In extended paralleling mode
(when enabled) the controller will start the genset and
parallel to a utility source and then govern the real and
reactive power output of the genset based on the
desired control point. The control point for the real
power (kW) can be configured for either the genset
metering point ("Base Load") or the utility metering
point ("Peak Shave"). The control point for the reactive
power (kVAR or Power Factor) can also be
independently configured for either the genset metering
point or the utility metering point. This flexibility would
allow base kW load from the genset while maintaining
the utility power factor at a reasonable value to avoid
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penalties due to low power factor. The System always
operates within genset ratings. The control point can be
changed while the system is in operation. Set points
can be adjusted via hardwired analog input or adjusted
through an operator panel display or service tool.

Application types - Controller is configured to
operating in one of six possible application types.
These topologies are often used in combinations in
larger systems, with coordination of the controllers in
the system either by external device or by interlocks
provided in the control. Topologies that may be
selected in the control include:

Standalone: Control provides monitoring, protection and
control in a non-paralleling application.

PCC

|[ 3300

Synchronizer only: control will synchronize the genset
to other source when commanded to either via a
hardwired or Modbus driven input.

Sync
Enable

A 4
» PCC |—>»

3300
fG)

Isolated Bus: allows the genset to perform a dead bus
closure or synchronize to the bus and isochronously
share kW and kVAR loads with other gensets.

Sync
Check

Load share lines

| o |
P PCC PCC PCC
3300 3Xxx 3xXxx

G G G

—) D D
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Utility Single: Control monitors one genset and utility.
The control will automatically start and provide power to
a load if the utility fails. The control will also
resynchronize the genset back to the utility and
provides extended paralleling capabilities.

) Position Only

|

Utility Multiple: Supports all functionality of Isolated Bus
and provides extended paralleling to the utility.
Extended paralleling load set points follow a constant
setting; dynamically follow an analog input, Modbus
register or HMI.

Load share lines

¥

PCC pPCC pPCC
3300 3XXX 3XXX

Utility Parallel Enable

2
-/
O
O

.}4}

Power Transfer Control: Control operates a single
genset/single utility transfer pair in open transition, fast
closed transition, or soft closed transition. Extended
paralleling functionality also provides base load and
peak shave options.

©2021 Cummins Inc. | S-1570 (05/21)

Masterless Load Demand (Optional Feature):

PowerCommand® 3.3 with Masterless Load Demand
(MLD) technology enables generator sets to start/stop
automatically based on load demand. Masterless Load
Demand-capable generators are equipped with an
additional s-CAN network connection that allows
sharing of information amongst paralleled generator
sets. MLD has been designed for hassle-free
installation, commissioning and operation. MLD
functionality. Integrated on-board system logic provides
the MLD topology control without the need for any
additional system.

PowerCommand 3.3 MLD Application

Switch

HMI 320*

Remote
Monitoring
Load sharng
PowerCommand 3.3 MLD
Load share lines| MLD Bus
1 | CAN Link

PCC PCC PCC
3300 Ixxx Jacux

) ¢
5

PCC3300 External Voltage and Frequency Biasing
Inputs

PCC3300 supports externally driven voltage and
frequency biasing capability in order to permit external
paralleling (if intending to use this feature please
contact your local distributor for further information).
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Protective Functions

On operation of a protective function the control will
indicate a fault by illuminating the appropriate status
LED on the HMI, as well as display the fault code and
fault description on the LCD. The nature of the fault
and time of occurrence are logged in the control. The
service manual and InPower service tool provide
service keys and procedures based on the service
codes provided. Protective functions include:

Battle short mode

When enabled and the battle short switch is active, the
control will allow some shutdown faults to be bypassed.
If a bypassed shutdown fault occurs, the fault code and
description will still be annunciated, but the genset will
not shutdown. This will be followed by a fail to
shutdown fault. Emergency stop shutdowns and others
that are critical for proper operation (or are handled by
the engine ECM) are not bypassed. Please refer to the
Control Application Guide or Manual for list of these
faults.

Derate

The Derate function reduces output power of the genset
in response to a fault condition. If a Derate command
occurs while operating on an isolated bus, the control
will issue commands to reduce the load on the genset
via contact closures or Modbus. If a Derate command
occurs while in utility parallel mode, the control will
actively reduce power by lowering the base load kW to
the derated target kW.

Configurable alarm and status inputs

The control accepts up to four alarm or status inputs
(configurable contact closed to ground or open) to
indicate a configurable (customer-specified) condition.

The control is programmable for warning, derate,
shutdown, shutdown with cooldown or status indication
and for labeling the input.

Emergency stop

Annunciated whenever either emergency stop signal is
received from external switch.

General prime mover protection

Low and high battery voltage warning - Indicates status
of battery charging system (failure) by continuously
monitoring battery voltage.

Weak battery warning - The control system will test the
battery each time the genset is signaled to start and
indicate a warning if the battery indicates impending
failure.

Low coolant level warning — Can be set up to be a
warning or shutdown.

Low coolant temperature warning — Indicates that
engine temperature may not be high enough for a 10
second start or proper load acceptance.
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Fail to start (overcrank) shutdown - The control system
will indicate a fault if the genset fails to start by the
completion of the engine crack sequence.

Fail to crank shutdown - Control has signaled starter to
crank engine but engine does not rotate.

Cranking lockout - The control will not allow the starter
to attempt to engage or to crank the engine when the
engine is rotating.

Fault simulation —The control in conjunction with
InPower software, will accept commands to allow a
technician to verify the proper operation of the control
and its interface by simulating failure modes or by
forcing the control to operate outside of its normal
operating ranges. InPower also provides a complete
list of faults and settings for the protective functions
provided by the controller.

For Lean Burn Natural Gas Engine applications:

Off load running (protection) — This feature protects the
engine in the event the genset is being called to go off
load for too long.

Hydro Mechanical fuel system engine protection:

Overspeed shutdown — Default setting is 115% of
nominal

Low lube oil pressure warning/shutdown — Level is
preset (configurable with InPower or HMI) to match the
capabilities of the engine used. Control includes time
delays to prevent nuisance alarms.

High lube oil temperature warning/shutdown — Level is
preset (configurable with InPower or HMI) to match the
capabilities of the engine used. Control includes time
delays to prevent nuisance alarms.

High engine temperature warning/shutdown — Level is
preset (configurable with InPower or HMI) to match the
capabilities of the engine used. Control includes time
delays to prevent nuisance alarms.

Low coolant temperature warning — Indicates that
engine temperature may not be high enough for a 10
second start or proper load acceptance.

High intake manifold temperature shutdown — Level is
preset (configurable with InPower or HMI) to match the
capabilities of the engine used. Control includes time
delays to prevent nuisance alarms.

Full authority electronic engine protection:

Engine fault detection is handled inside the engine
ECM. Fault information is communicated via the SAE-
J1939 data link for annunciation in the HMI.
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Alternator Protection

AmpSentry protective relay - A comprehensive
monitoring and control system integral to the

PowerCommand® Control System that guards the
electrical integrity of the alternator and power system by
providing protection against a wide array of fault
conditions in the genset or in the load. It also provides
single and three phase fault current regulation (3x
Current) so that downstream protective devices have
the maximum current available to quickly clear fault
conditions without subjecting the alternator to
potentially catastrophic failure conditions. Thermal
damage curve (3 phase short) or fixed timer (2sec
for 1P short, 5sec for 2P short). See document R1053
for a full-size time over current curve. The control does
not included protection required for interconnection to a
utility (mains) service.

SLTERNATOR THERMAL

|
|
|
|
|
|
|
|
: DAMAEE CURVE
1

| A.'-'PS.ENI'I'F"T
N1 PROTECTION

TIKE [SLGOMLES]

=
a2

1 F] 19 1148}
SMFS [TIVES RATED

AmpSentry Maintenance Mode (AMM) - Instantaneous
tripping, if AmpSentry Maintenance mode is active
(50mS response to turn off AVR excitation/shutdown
genset) for arc flash reduction when personnel are near
genset.

High AC voltage shutdown (59) - Output voltage on any
phase exceeds preset values. Time to trip is inversely
proportional to amount above threshold. Values
adjustable from 105-125% of nominal voltage, with time
delay adjustable from 0.1-10 seconds. Default value is
110% for 10 seconds.

Low AC voltage shutdown (27) - Voltage on any phase
has dropped below a preset value. Adjustable over a
range of 50-95% of reference voltage, time delay 2-20
seconds. Default value is 85% for 10 seconds.
Function tracks reference voltage. Control does not
nuisance trip when voltage varies due to the control
directing voltage to drop, such as during a V/Hz roll-off
or synchronizing.
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Under frequency shutdown (81 u) - Genset output
frequency cannot be maintained. Settings are
adjustable from 2-10 Hz below reference governor set
point, for a 5-20 second time delay. Default: 6 Hz, 10
seconds. Under frequency protection is disabled when
excitation is switched off, such as when engine is
operating in idle speed mode.

Over frequency shutdown/warning (810) - Genset is
operating at a potentially damaging frequency level.
Settings are adjustable from 2-10 Hz above nominal
governor set point for a 1-20 second time delay.
Default: 6 Hz, 20 seconds, disabled.

Overcurrent warning/shutdown (51) - Implementation of
the thermal damage curve with instantaneous trip level
calculated based on current transformer ratio and
application power rating.

Loss of sensing voltage shutdown - Shutdown of genset
will occur on loss of voltage sensing inputs to the
control.

Field overload shutdown - Monitors field voltage to
shutdown genset when a field overload condition
occurs.

Over load (kW) warning - Provides a warning indication
when engine is operating at a load level over a set
point. Adjustment range: 80-140% of application rated
kW, 0-120 second delay. Defaults: 105%, 60 seconds.

Reverse power shutdown (32) - Adjustment range: 5-
20% of standby kW rating, delay 1-15 seconds.
Default: 10%, 3 seconds.

Reverse Var shutdown (40) - Shutdown level is
adjustable: 15-50% of rated Var output, delay 10-60
seconds. Default: 20%, 10 seconds.

Short circuit protection - Output current on any phase is
more than 175% of rating and approaching the thermal
damage point of the alternator. Control includes
algorithms to protect alternator from repeated over
current conditions over a short period of time.

Negative sequence overcurrent warning (46) — Control
protects the generator from damage due to excessive
imbalances in the three phase load currents and/or
power factors.

Custom overcurrent warning/shutdown (51) — Control
provides the ability to have a custom time overcurrent
protection curve in addition to the AmpSentry protective
relay function.

Ground fault overcurrent (51G) — Control detects a
ground fault either by an external ground fault relay via
a contact input or the control can measure the ground
current from an external current transformer.
Associated time delays and thresholds are adjustable
via InPower or HMI.
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Paralleling Protection

Breaker fail to close Warning: When the control signals
a circuit breaker to close, it will monitor the breaker
auxiliary contacts and verify that the breaker has
closed. If the control does not sense a breaker closure
within an adjustable time period after the close signal,
the fail to close warning will be initiated.

Breaker fail to open warning: The control system
monitors the operation of breakers that have been
signaled to open. If the breaker does not open within
and adjustable time delay, a Breaker Fail to Open
warning is initiated.

Breaker position contact warning: The controller will
monitor both ‘a’ and ‘b’ position contacts from the
breaker. If the contacts disagree as to the breaker
position, the breaker position contact warning will be
initiated.

Breaker tripped warning: The control accepts inputs to
monitor breaker trip / bell alarm contact and will initiate
a breaker tripped warning if it should activate.

Fail to disconnect warning: In the controller is unable to
open either breaker, a fail to disconnect warning is
initiated. ~ Typically, this would be mapped to a
configurable output, allowing an external device to trip a
breaker.

Fail to synchronize warning: Indicates that the genset
could not be brought to synchronization with the bus.
Configurable for adjustable time delay of 10 -900
seconds, 120 default.

Phase sequence sensing warning: Verifies that the
genset phase sequence matches the bus prior to
allowing the paralleling breaker to close.

Maximum parallel time warning (power transfer control

mode only): During closed transition load transfers,
control independently monitors paralleled time. If time
is exceeded, warning is initiated and genset is
disconnected.

Bus or genset PT input calibration warning: The control
system monitors the sensed voltage from the bus and
genset output voltage potential transformers. When the
paralleling breaker is closed, it will indicate a warning
condition if the read values are different.

©2021 Cummins Inc. | S-1570 (05/21)

Field Control Interface

Input signals to the PowerCommand® control
include:

- Coolant level (where applicable)

- Fuel level (where applicable)

- Remote emergency stop

- Remote fault reset

- Remote start

- Rupture basin

- Start type signal

- Battle short

- Load demand stop

- Synchronize enable

- Genset circuit breaker inhibit

- Utility circuit breaker inhibit

- Single mode verify

- Transfer inhibit — prevent transfer to utility (in power
transfer control mode)

- Retransfer inhibit — prevent retransfer to genset (in
power transfer control mode)

- kW and kVAR load setpoints

Configurable inputs - Control includes (4) input signals
from customer discrete devices that are configurable
for warning, shutdown or status indication, as well as
message displayed

Input signals for Lean Burn Natural Gas Engine
applications:

- Gearbox oil pressure/temperature protection

- Fire fault

- Earth fault support as a discrete input via an
appropriate secondary detection device

- Differential fault

- DC power supply fault

- Genset Interface Box (GIB) isolator open fault

- Start inhibit/enable (x3)

- Radiator fan trip

- Ventilator fan trip

- Ventilation louvers closed

- Start system trip

- Alternator heater trip

- Alternator heater status

- Alternator winding temperature (PT100 RTDx3)

- Alternator drive end bearing temperature (PT100
RTD)

- Alternator non-drive end bearing temperature (PT100
RTD)

Output signals from the PowerCommand® control
include:

- Load dump signal: Operates when the genset is in
an overload condition.

- Delayed off signal: Time delay-based output which
will continue to remain active after the control has
removed the run command. Adjustment range:

0 - 120 seconds. Default: 0 seconds.
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- Configurable relay outputs: Control includes (4) relay
output contacts (3 A, 30VDC). These outputs can be Mechanical Drawing
configured to activate on any control warning or

shutdown fault as well as ready to load, not in auto, 255501006 —>
common alarm, common warning and common o/—— o /o0 0
shutdown. |:|

- Ready to load (genset running) signal: Operates
when the genset has reached 90% of rated speed |:| Control Board

and voltage and latches until genset is switched to off

or idle mode. I:' 1984759
- Paralleling circuit breaker relays outputs: Control

includes (4) relay output contacts (3.5A, 30 VDC) for

opening and closing of the genset and utility

breakers. o—— [ o [ ol

Output Signals for Lean Burn Natural Gas Engine

applications: T
- Start inhibit/enable event l_l I“__‘ 69.5 (2.74)

- Emergency stop event |
- Ventilator fan run control

- Louvre control

- Radiator fan control

- Alternator heater control

- Engine at idle speed event

Communications connections include:
- PC tool interface: This RS-485 communication port

allows the control to communicate with a personal
computer running InPower software.

- Modbus RS-485 port: Allows the control to
communicate with external devices such as PLCs
using Modbus protocol.

Note - An RS-232 or USB to RS-485 converter is
required for communication between PC and control.

- Networking: This RS-485 communication port allows
connection from the control to the other Cummins
Power Generation products.
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PowerCommand® Human
Machine Interface HMI320

Description

This control system includes an intuitive operator
interface panel that allows for complete genset control
as well as system metering, fault annunciation,
configuration and diagnostics. The interface includes
five genset status LED lamps with both internationally
accepted symbols and English text to comply with
customer’s needs. The interface also includes an LED
backlit LCD display with tactile feel soft-switches for
easy operation and screen navigation. It is configurable
for units of measurement and has adjustable screen
contrast and brightness.

The run/offfauto switch function is integrated into the
interface panel.

All data on the control can be viewed by scrolling
through screens with the navigation keys. The control
displays the current active fault and a time-ordered
history of the five previous faults.

Features:
e LED indicating lamps

- genset running

- remote start

- notin auto

- shutdown

- warning

- auto

- manual and stop

- Circuit breaker open (if equipped)

- Circuit breaker closed (if equipped)

320 x 240 pixels graphic LED backlight LCD.

Four tactile feel membrane switches for LCD defined
operation. The functions of these switches are
defined dynamically on the LCD.

Seven tactile feel membrane switches dedicated

screen navigation buttons for up, down, left, right, ok,
home and cancel.

©2021 Cummins Inc. | S-1570 (05/21)

e Six tactile feel membrane switches dedicated to
control for auto, stop, manual, manual start, fault
reset and lamp test/panel lamps.

e Two tactile feel membrane switches dedicated to
control of circuit breaker (where applicable).

¢ Allows for complete genset control setup.

e Certifications: Suitable for use on gensets that are
designed, manufactured, tested and certified to
relevant UL, NFPA, ISO, IEC, Mil Std. and CE
standards.

e Languages supported: English, Spanish, French,
German, Italian, Greek, Portuguese, Finnish,
Norwegian, Danish, Russian (Cyrillic), Chinese,
Hungarian, Japanese, Polish, Korean, Romanian,
Brazilian Portuguese, Turkish, Dutch, and Czech

Communications connections include:

- PC tool interface - This RS-485 communication port
allows the HMI to communicate with a personal
computer running InPower.

- This RS-485 communication port allows the HMI to
communicate with the main control board.

Mechanical Drawing

2996 (18— 3 38.75 (1.53)

— - — - A &
234.6(9.24) =
A —
e . = - - v
HMI
Dimensions: mm (inches)

Software

InPower (beyond 6.5 version) is a PC-based software
service tool that is designed to directly communicate to

PowerCommand® gensets and transfer switches, to
facilitate service and monitoring of these products.
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Environment

The control is designed for proper operation without
recalibration in ambient temperatures from -40 °C (-40
°F) to +70° C (158 °F), and for storage from -55 °C (-67
°F) to +80 °C (176 °F). Control will operate with
humidity up to 95%, non-condensing.

The HMI is designed for proper operation in ambient
temperatures from -20 °C (-4 °F) to +70 °C (158 °F),
and for storage from -30 °C (-22 °F) to +80 °C (176 °F).

The control board is fully encapsulated to provide
superior resistance to dust and moisture. Display panel
has a single membrane surface, which is impervious to
effects of dust, moisture, oil and exhaust fumes. This
panel uses a sealed membrane to provide long reliable
service life in harsh environments.

The control system is specifically designed and tested
for resistance to RFI/EMI and to resist effects of
vibration to provide a long reliable life when mounted on
a genset. The control includes transient voltage surge
suppression to provide compliance to referenced
standards.

Certifications

PowerCommand® meets or exceeds the requirements
of the following codes and standards:

- NFPA 110 for level 1 and 2 systems.

- ISO 8528-4:2005 compliance, controls and
switchgear (second edition)

- CE marking: The control system is suitable for use
on generator sets to be CE-marked.

- EN 50081-1,2 residential/light industrial emissions or
industrial emissions.

- EN 50082-1,2 residential/light industrial or industrial
susceptibility.

- ISO 7637-2, level 2; DC supply surge voltage test.

- Mil Std 202C, Method 101 and ASTM B117: Salt fog
test.

- UL 6200 recognized, suitable for use on UL 2200
Listed generator sets.

- CSA C282-M1999 compliance

- CSA 22.2 No. 14 M91 industrial controls.

- PowerCommand® control systems and generator
sets are designed and manufactured in ISO 9001
certified facilities.

- ROHS (Restriction of Hazardous substance)
complaint both for HMI 320 & PCC3300v2.
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Reference Documents

Please refer to the following reference documents
available in the PowerSuite library:

PowerCommand™ 3.3. Application Guide
T-037: PowerCommand Control Application Manual
(ANSI Protective Functions)

e T-040: PowerCommand 3.3 Paralleling Application
Guide

Please refer to the following reference documents
available on Cummins Quickserve:

e Service Manuals for PC3.3 (non-MLD) and PC3.3
(MLD)
¢ Modbus Register Mapping

Warranty

All components and subsystems are covered by an
express limited one-year warranty. Other optional and
extended factory warranties and local distributor
maintenance agreements are available.
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