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$1 ¢ Standbye Traditional
’i " #* Emergency Back=up Power

* LessThan 200 hrs/yr.
ﬁ 5# Varying (Load Factor 60%-80%)

.'_' N

- * No Oyerload Capacity
~ # Alternator Should be rated at 150°C




?Prime Power - Traditional

'* Applicable when supplying electric power inlieu of commercially
1 e purchased power.
% : # Prime Power applications are subject to 500 annual hours of run
% time,where constant’load is present.
Unlimited run time where a variable load isresent. Average load
must not exceed 70% of prime power rating:
Overload capacity is 10% for one hour in every/twelve.

# Alternator should be rated at either 105°C or 125°C

b

(PiETy+ [PeETg) +({PaX Taj +(PgE Tyl +[PgETej+ [PgxTgi+... +{PrETp
HERAGE POWER = 1K Tq]+ PpXTg) +(PaX Ty 4X T4] +[PsXTgl+ [FgX Tgl (P& Tnl

KAXIMUM OVERLDAD RATING, 1105

PRI

H s 1
:\:I-'ﬁ'-. ) OME YEAR
k') =0
30 percent as 20 parcent (Py).

curin 12 for a total annual not to excesd 25 haurs.
a al or abowve the Prime Power Rating (P P3) must not excsed 500 hours,




‘%’
Contlnuous Traditional

'g:_ri #* [he continuous power rating is“applicable tor supplying power
% coptlnuously_to.a lead up to 100 percentofithe base load engine
rating.for unlimited hours. (Approx. 8,000/yr.)

ﬁft No sustained overload capability is available at this rating.
. "% Inthese applications, generator sets are operated in parallel

- ~ with autility source and run under constant loads forextended
periods of time.

BASE LOAD
POWER RATING

\ B

1. Time Ts denates regularly scheduled shutdown for mainteranze.
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» EMISSIONS

g * % EPA Reguldtions
* CHANGINGN 2005

EPA Tier 1 Regulatic

ective
o 01 Jan.

EPA Tier 1,2 & 3 Regulations

ective
01 Jan.

I N .- O N 1. B

Tier 3
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Co.a(up to 60-80°%

perational cost.)

Additional Fuel Savings
- E Driven Fan Radie
lency gener:
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IMReactive Power

power required -
| todi eagenerator



[he comprehensiv ZINg les on the
eplate data‘ef equip t and existing known
ectrical information.
e alreac ow that as a mini

3 sized to handle:
~ The starting (surge / inrus

state running loads of the'c
ive method is

o

hen calculating 1
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er the starting and running loads have been calculated it is
vical to add.a margin factor of up t020%:

- Forfuture jon,

BT O g ¢ ator set of the next largest ste

om a fuel efficiency stand point the running
hin of the generator sets

stacking” the running load shc
g stand-by rating
y to Siz€ a genere
ar | are invol
(UPS)

Battery Charging munications)
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Zing

st we ne%o AsSse accurate
adule.of loads to be connec

ératc
e generator set sizing procedure
steps:
a load schedule
S in,step sequé
4 ‘

d characteristic

oads



onnected to the
emember to identify each

% ) Load Schedult

Des

Loac - Type of Load | ‘E’ |
| e

Examples:

e G,
drter (20% TPy

A
4

P #
Fmorescewc ’
Lighting ‘

Electric Heaters -
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er Loads.n Step Sequenge on the Worksheet

Number a,worksheet (number blocksin the upper right-
hand for each sequenced

Worksheet #1 for Load Step #1, Works
Lo 2 etc.

Ente dividually assigned load
g he appropriateé
atdspall t AUMDE

Workshe@t# 1 fo

\ oad Qty marked
Schedule in oeled QTY o



Single Step ne
tarting.
This commonly used approachiis toassume that all
ed loads will be started sime

assumption will result in the most
anerator set selection.

ep Sequence.
ed ' starting of loads
1S er geperato
g ing Whe ntrols O
=¥a moads ¢

otor first.

PS equipmen
e, especially to the
ed generatc

(4
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2 # Enter Individual Load Characteristics on Worksheets

Calculate and enter values for SkKVA, SKW, RkVA, and RkW
for each load on the Worksheets.

If/QTY is one, enter the values for'SKkVA, SkW, RkVA and
RkW directly,into the columns under thé LOAD STEP
TOTALS heading.

If the QTY is greater than one, enter the values for SKVA,
SKkW;RkVA'and RkW in the columns'under the
INDIVIDUAL LOAD CHARACTERISTICS heading.

hen multiplyseach entry by the number under QTY and enter

new products under the LOAD STEP TOTALS heading SkVA,
SkW, RkVA and RkW.

If non-linear loads are included, calculate a AkKW value for
each non-linear load andenterit under the 'AKW column.
Referencethe above procedure if QTY is greater than one.

In order to'obtain a total AkW. in applications that include
linear and non#linear loads, enter the values for RkW for all
the linear loads under AkW as well. (RkKkW=AkW for linear

loads only.)



d The Loaﬂ&p otal
At this point a ds on the load sehedule should be listed
Generator Set Sizing Worksheets, all the load

char should be calculated and ered on the
WO ts, and the worksheets numbered | ad

Seque

» Worksheet #1, add the e
e Load Step Totals heading anc
Totals line.

#2, enter thesdlload Ste
0 > WQ eeu
asghecessary through'a

sheets and hig
kW, RkVA, RKW a

o based on the
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sidual Load eris 7 oad Step Tote

[ | mn ng ,- RS

DW al From Previous Load Steff ‘--‘

se Multiplier =50 x 5.9 x .64=188.8

A=RkW/RPF=419/.9=46.5

(AkW) total will be required because Loz values for AkW for the nonlingar load
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~ Load Step Totals

y

63.8; SkW = RkW; and SkVA
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3nerator Set

ons where it is necessary 1o
0 20 percent of nominal voltage
ghted by a factor of at

JCESS.

voltage,dip of approximately 20 {
enerator set selected i
he actual transieatwoltage

deter ccurs \
W gn dete

ating of the ge
ator (AC genera
5.a KW rating eq
than AKW.

+ Find the A ata block, refe
specification she or tempe :
105°C and80¢ of
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Capacitor Start / Capacitor Run
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ee-Phase
alculate R

RIW

or running efficiency)
ple provided for three-phase Iindt
2value corresponding to theghs

VA as follows:

REkVA = RiVe

D )
er OMS ’
bhase induction m
) the motors h




ee-Phase 0

~ Calculate SkVA as follows:
If you kn NEMA motor ¢

Referto the three-phase inductio
A value corresponding
porsepower.

row the NEMA motor codesde

r:
3r to the NEMA Code Letter Mult
the motor horse

r HR X NEMA Code |
MA motor code e

induction moto
e shaded area that co

1der the NEMA
otars.




+ If reduced voltage

+ Then multiply the valt g factor as shown in the table
below.

SkVA = SkV, iplying Factor







Three-Phase Induction Motor Table

MOTOR

NEMA MOTOR CODE LETTERS FACTOR
HP | A B C D E F G H J K L N | SPF | EFF | RPF
e 1/4 ] 0.5 |08 09|10 (12 (13 (15 | 17|19 | 21 |24 | 29 |082)|628]| 055

12| 10 | 17 [19 |20 [ 24 |26 [ 30 |33 [ 38 42 [ 47 | 59 [082]62.8]055
34|15 [ 25 [ 28 [ 32 [ 36 [40 [ 45| 50[57[64[71 89 |078]693]0.55

1 2 3 1 1 5 5 6 7 8 8 9 12 | 076 | 73.0 | 0.70
lg 1.5 3 3 6 6 7 8 9 10 11 13 14 18 [072] 769 | 0.76
4 7 8 8 9 11 12 13 15 17 19 24 1070 | 79.1 | 0.79

2 (
£ 3 6 10 11 13 14 16 18 20 23 235 28 35 10.66|82.5]0.82
S 10 15 19 21 24 26 30 33 38 42 47 39 1 0.6l | 83.8 | 0.85
75| 15 25 |28 32 36 40 45 50 37 64 7 89 10.56 | 85.1 | 0.87
10 | 20 33 38 42 47 53 59 67 75 83 95 | 118 [053 | 859 | 0.87
15 | 30 50 57 64 71 79 80 | 100 | 113 | 127 | 142 | 177 | 049 | 86.9 | 0.88
20 | 40 7 75 85 95 | 106 | 119 | 134 | 151 | 170 | 190 | 236 | 046 | 87.6 | 0.89
25 | 50 84 94 | 106 | 119 | 132 | 149 | 167 [ 189 | 212 | 237 | 295 | 0.44 | 88.0 | 0.89
30 | 60 | 100 | 113 27 | 142 | 159 | 178 | 201 | 226 | 255 | 285 | 354 | 042 | 88.4 ] 0.89
40 | 80 | 134 | 151 | 170 | 190 | 212 | 238 | 268 | 302 | 340 | 380 | 475 | 0.36 | 88.9 | 0.90
50 | 100 | 167 | 189 | 212 | 237 | 265 | 297 | 335 | 377 | 425 | 475 | 590 [ 036 | 89.6 | 0.90
60 | 120 | 201 | 226 | 255 | 285 | 318 | 357 | 402 | 453 | 510 | 570 | 708 | 0.36 | 89.6 | 0.90
75 | 150 | 251 | 283 | 318 | 356 | 397 | 446 | 502 | 566 | 637 | 712 | 885 | 0.34 | 90.0 | 0.90
100 | 2 335 | 377 | 425 | 475 | 530 | 595 | 670 | 755 | 849 | 949 [ 1180 0.31 | 90.5 | 0.91
% 125 | 250 | 418 | 471 | 531 | 593 [ 662 | 743 | 837 | 943 | 1062 | 1187 | 14751 0.29 | 90.9 | 0.91
o, Y 150 | 300 | 502 | 566 | 637 | 712 | 794 | 892 | 1004 | 1132 | 1274 [ 1424 | 1770 [ 0.28 | 91.2 | 0.91
" 200 | 400 | 669 | 754 | 849 | 949 | 1059 | 1189 | 1339 | 1509 | 1699 [ 1899 | 2360 [ 0.25 | 91.7 | 0.91
250 | 500 | 836 | 943 [ 1061 | 1186|1324 | 1486 | 1674 | 1886 | 2124 [ 2374 | 2950 [ 0.24 | 92.0 | 0.91
300 | 600 | 1004 | 1131 | 1274 | 1424 [ 1589 | 1784 | 2009 | 2264 | 2549 | 2849 | 3540 | 0.22 | 92.3 | 0.92
350 | 700 | 1171 | 1320 | 1486 [ 1661 [ 1853 [ 2081 | 2343 | 2041 | 2973 | 3323 [ 4130 | 0.19 | 93.1 | 0.92
400 | 800 [ 1338 | 1508 [ 1698 | 1898 | 2118 | 2378 | 2678 | 3018 | 3398 | 3798 | 4720 | 0.19 | 93.1 | 0.92
S00 11000 1673 1 18851 2123 | 2373 | 2648 | 2073 | 3348 1 3773 1 4248 | 4748 1 5900 1 017 1 938 | 092
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alculat&k as follov
Drive Output HP

EFF "l

- Assume 0.9 for EFF (drive running efficien

Ce 1te RkVA aslf; g
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ariable Frequency Drive
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*

- Calculate AkW as follows, assume a sizi
un ise known:
* F RkW
Sizing factor of 1.4 fora,Puls

cture rerify th o
HD high impedar

s are offered wit
a larger alternator can be
larger generator

’Sults in selecting a get
caused by
approx. 10 — 15




uptible Power
oads.

alculate AKW |
«W and SkV/£
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pplies are non-




ning Efficien




otherwise knowr
V = RKW
RPF




1zing

or Pulse UPS:

%alculaték V as fo

Pulse UPS:

ulse UPS:

odels are ©ffe
mes a larger alterr
W rather than a'le

AKW results in se
0 limit voltage distc
15 percen
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— SPL, —20 x log, |
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ufflers. Silencer

grade mufflers a
/er noise control

oncern.

al noise attenuating

fflers.are as follow

rial:ged12-18.dB(A
4 18-2 1:

) UB A)
gine exhaust
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VIrONE

uel Sto&e egula

el tank design and in
controlled by regulatie
vritten for two purposes:
protection
lrenmental protecti
the regulatio
ne applicable

2sign and |
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ally operated by a person.
hanical interlock to pre

ously closing the norma

yen Jlransition

OF ||y ‘ v«a s
a.power outage. R
2d.
ock to prevent the C
simultaneo 2 normal and e
Sources.
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~lectrica

ransfer @'tc o8

By-Pass Isolation, Open Tra

pass portion of the A
ansfer switch, providing the abili
aandles, to conduct power

switch, energizing the
al or emergency source.

f the By-Pass swit
ach ether.

operates agtornatica

atic portion ce

ithdrawn
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s Electric:

ansfer Sv@e

3 sSilsolation, Open Transitic

— Where the automat
2cted to the normal or emergenc

ore the automatic cont:
oad but its control circuitry

3 testing and maint 1C
sturbing the Ome

position the transfe

ource of powera
e switchgear
sment.



=lectrica

witches

Transfer Closec

automatic operatic
ept:
d transition switec
al interloc

st i\ﬁ’t arz

period not to exce

equire a 32R d
O connection
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=lectrica

ransfenSwitches

2 normal voltage rele
dip or loss it causes the sta

ontact closure is what @
erator a signal to crank.and

2nerator voltag

the' Emergency

» transfe

mergency.
supplying t



=lectrica

ransfer @'tc o8

henyutility (normal service) is'again sensed b
al voltage relay the'transfer switch wi
nsfer the load back to utili

s generally a time dela
e utility is indeed reestab

e _delay setting of 15m

Ime delay cool'do
. additionally




=lectrica

ansfer 53&: es

e Steps in selecting a Trans

ine the phase to phas
ber of poles.

iIne the current rating
other loads. Motor loads are
running current

ring systemyvoltag
of witeh the

ti




=lectrica

ereoWI esS
emember that the emerg
e fed through the transfer switch ant
ed for the larger source.
the operating environ
oors, Outdoors, Wet, Dustysetc.
2 efc.
onfe nce e ava
ra that the s
e short circuit.

pt ratings are genera
facturers specif



=lectrica

ansfer 53&: es

ases transfer switches are provided
dhase voltage sensing o ormal (utility)
» ISIngle phase sensing on the emei

/oltage Relay Setti
naloltage Relay 70%80°9
oltage,Relays90%

o
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A governor is a device on the engine which controls fuel to
aintain a constant engine speed‘under various load condi
5 gov ust have provision for@adjusting speed
(ge quency) and speed droog

Electronic Governor
governors allow generator sets

mechanical governors. Electronie
e loads include UPS equipment

nor

overnafssare sui s for a
D04 tint .. > loads bei




emperature Rise
iréd,\oltage Dip
arting KVA Requirec
agnet Generatory(Pl = '

d Breaker
eater / Spec

o
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en peratur!&ise

- Stand-b 50°C Rise/40° Ambient
~ Pri Rise/40° Ambient
- Coptis 830°C or 105°C Rise/40° A

oltage Dip (Default 30% unle

¥ ' dip in voltage t
g before the llato
oni tTﬂv aqe
e-generator.
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ooling«

Unit N@e Radiator Std. 40 ° C/ 104°F
ighhAmbient 50 °C / 122°E

ange Adapter ( Indoort

eater Watt




ooling &

ity WaterAling ( Verify Engine requirements
It nted Heat exchanger

Flow Valve
ater Solenoid Valve

ections
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Automatic

e battery chargers output voltage
char put, load, battery and
ast battery charging witho
quent loss of battery electra




¢
i+ Battery Gharger Definition

%;. & Automatic Temperature Compensation

% The battery charger compensates forbatteryitemperature using a
negative temperature coefficient. The battepy charger provides
4% temperature compensation of —2mv/°C pén.celliover the ambient
b temperature range of -40°C up to 60°C. Thetemperature

; compensation automatically adjusts the float and.€qualize voltage
setting to prevent the battery from overcharging at high,ambient
temperatures and undercharging at low ambient temperatures.

' .-_.‘: ._::-:lhh i &

g
g
3
£
E
2
g
§-

92 94 96 98 100 102 104 106
% of Nominal Charging Voltage
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Standard Wea Protective
d Attenuated Enclosure

ted Enclosure

enuated Enclosure

ated Enclosure

lor ( Almond )
: Spec
ge Constructi Stanc
n o
olate floor materials
dard)




stem Includes Silencer, x, EIbow and Rain Cap stalled only on Enclosed Units )

Imdustrizc e Silencer
Reside rade silencer
Critice rade Silencer

Suf al (Hospital) Grade

{ Insulation Wrap

it ippe
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Sub-base Fuel\Tank (Matchi enerator Foot Print)
Single Wall Tank Hours / Gallons

Do L-142 Listed Hour / Gallons
O Secondary Containment ( basin with atr
0 0 Dike ( std vent and e
Fill / Spill Box
. low, and leak a
m _F ation  w/
heck local codes city/state and noftify factory.




dSE0US

atural gas / L.P. Fuel Syste
Fuel Strainer (Shipped loose)
Remg nted Vaporizer (Outdog
ine (Vapor System Only




- Control &

olid-state Control w D Indicatic

andard LED’s display - O nk, Overspeed, Low Oil Pressure, Water Temperature)
3lo Meters — (Voltmeter, Ammeter
Analog )
Selector Switch
auges — (Oil Pressure, Water Temg
larm Horn w/ Silencing Opt
enders - Specify Pre Alarms
)il P ure
Temperature

orf (=) ‘



ontrol S

Analog A.C. Meters ( eter, Ammeter, Frequg
2.5” metes that indi espective values

Nat er alog )
2.5% mete es the number of kW being produced. Require$ additional PT’s.

Phas ch

. 3 ser to look at voltage and amperage on L1, L2 or L3
Engine S— (Oil Pressure, Water Temperature, B

Hou orn w/ Silencing Option
Pre-Als s - Specify Pre Alarms

d senders that allow for impending failure war

s5Sure

sleligle or pres re‘

the fuel'tank
oss of coolant

Used for maintenan that the “Run, Off, Auto” Swit
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ometer
Shows engine speed
aust Pyromete
10ows Exhaus mperature
ergency 0 Switch (Local)
ergency.S itch (Remote)
mmc jre Relay 1SPDT

HISPD T m.-C” Contact that changes position.on
higl , low oil pressure shut dow

y Conta cify Qty. Required ( )
n )T

tact that changes pos

st ‘

,ondensation £ Ovac, 100Watts
Battery Charge '
Low Battery Volta
High Battery Voltage



»  Control §

Digital w/LC play or Vacuum Fluorescent Display
a Emergency Stop Switch Remote
Comr Jilure Relay
un Contacts
Z.Communication links

tacts __Specify Qty. Requirea __
nuniciator (to matc

o



+ Circuit B

Breakers / Unit unted
2 Listed 8 Rated
UL Li 00 % Rated

xport Market Only)
AMP
AMP




It Breé
isted 80% Rated( s

The thermal-magnetiegmold 5e Cir ake is the most often used
esettable type of o rren ice. F given g, It'is more economical and
smaller in size than other types of circuit breake standard rated 80 percent MCCB
breaker has been ted in open air (no enclosure) t6 verify its continuous ampe
rating'while @ 100 percent rated MCCB breaker has beep‘type tested in a specific
enclosure. A gly, when installed in an enclosuref the standard rated MCCB
break to carry a continuous current of : of its nameplate

Listec ) % Rated

When olded case circuit breakers for ove

bus gner may choose between stan

perce breakers. Provided the protection
factors drive the decision. A standard

ted in open air (no eng s
t rated MCCB breaker
, Wwhen alled i enclosure
3 tinuc r f8 Ce
allo arry 100 perce
nenstons and using



uit Brec
List (Export Marke y)

unt trip ;
Shunt coll trips ker open during eng ilure shutdown

\/ 0 SIS
preaker position
ound Fault.lndication

sode requires an indicatio
e safety) generators that are
" an 150 volts to g
s rated, 100Qampere

N 1enc : s
3. grou ault, and
breaker. Alt} otection of equig
the faulted vided, it is not required
| ty circuits.

Bus Bar Conne e of breaker
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Viibration Isolators

O Elastomer Iype

a Pad Type

Q Spring Type

QO Seismicghype ( Specify Zone )
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aseous and Diesel Fueled 0

Xpe n Engine and Generator Repair

r ame In The |
0 tednl o custo

-1010

ed-6 Brag
#* Supported sive Pa




e Repair/ Rebuilding

or Repair
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Mass. General pite
Cingular
columbi: Transmission
Bo ersity
Williams Texas Gas Pipeline
3nter pre 9/11
ankees
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on OH., Evansv
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