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Diesel generator control systems
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Power generation engines

13 litre series Sta gel and Il/Tier 1 and 2 5 litre series
50 Hz/1 500 rpm .
Prime power Standby power
Engne KkWm  kWe kVA kWm kWe kVA
TDS20GE 7% 6 86 83 7 o4
TADS30GE 7% 69 86 83 76 94
TADS31GE 88 80 100 8 8 111
TADS32GE 12 103 120 125 115 144
TAD730GE 13 14 130 124 114 143
TAD731GE 135 124 155 148 138 170
TAD732GE 161 148 185 177 183 204
TADT33GE 177 183 204 195 179 224
TADT34GE 219 202 252 241 27
TAD940GE 242 223 278 267 246 307
ELECTRICAL POWER b e it s ELECTRICAL POWER
GENERATION TAD1341GE 2715 255 319 02 281 351 GENERATION
TAD1342GE 303 282 352 333 30 387
TAD1343GE 325 302 378 356 o 414
TAD1344GE 354 329 411 389 382 452
TAD1345GE 388 361 451 43 401 501
TAD1640GE 392 388 460 41 405 508
TAD1641GE 430 404 505 473 445 556
TAD1642GE s03 473 591 554 521 651
TWD1643GE 5% 504 630 506 560 700

TAD 1353 GE

Type of intercooling
A~ Nroak
W = Water 10 ax

Type of fuel
D = Desad fonl
G = Gaseous Fusl

Displacement indication (Itre)
Generation
Version

e e T o g
16 litre series e 7 litre series

V = Versatie noustry applcaton

Exhaust.Emission.Certifeid




VOLVO
PENTA

TWDI644GE

573 kWe 717 kVA 1500

TWDI6456E

.~ 616 kWe 770 kVA 1500

D8 STAGE Il
253, 303 and 326 kVA at 1,500 rpm (50 Hz) at prime power.




UNREGULATED EMISSIONS
50 Hz: 28-3779 kVA
60 Hz: 23-3503 kWe

G-DRIVE
ENGINES

DIESEL POWER
FOR GENERATOR SETS
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NTABS5G2 320 361

NTAB55G4 365 400
QSX15G4
QSX15G6
QsSxX15G8
KTA1T19G4

KTA38G3
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Proven emissions-compliant
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Worldwide Locations

S 1 USA: Columbus, IN 3 USA: Mineral Point, WI @ India: Pune 9 USA: Stoughton, Wi
Headquarters
‘Y ' 4 Brazil: Sdo Paulo 7 China: Beiing 10 Germany: Marktheidenfeld

2 USA: Janesville, WI ) i
. 8 South Africa: Pretoria - ®-UK: Dadinaton




Standby Prime Base Load
kWe KVA KkWe KkVA KkWe kVA

Engine Model

X2.5-G2
X3.3-G1
4BTAAJ3.3-G13
6BTAS.9-G5
0 B6BTAAS.9-G6
GBTAAS.9-G7
BCTAAB.3-G7
6CTAAB.3-GO
6LTAAD.5-G)
Q8L9-GS
NTB855-G6
6LTAAD.5-G1
NTA855-G2
NTA855-G4
Q5G12-G1
NTAB55-G6
Qs8G12-G2
QSX15-G4
Q8X15-G6
Q5213-G5
Qsx15-Gs
KTA19-G4
VTA28-G6
QSK23-G1
QST30-G1
QSK23-G2
QST30-G2
Q8K23-G3
KTA38-G6
u KTA38-G3

KTA38-GS
o KTA38-G14
a KTA50-G3
KTAS0-G8
B QSK50-G11
L] QSK60-G10
QSK60-G2
o QSK60-G12
" QSK60-G7
QSK60-G3
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KTA38-GS
KTA38-G14
KTA50-G3
KTAS50-G8
QSK50-G11
QSK60-G10
QSK60-G2
QSKe60-G12

QSK60-G3
QSK60-G11

QSK60-G13
QSK78-G9
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g8 Perkins

Baseload Prime  Standby
kWm | kWm = kWm

1500 rev/min (9.1 KVA to 2264 kVA)

403C-11G 2 84 93 82/80 08 .
G A 12 133 B84/82 08 o
* 184 | 203 66/86 08 :

» 217 304 87 08 s B

’ 413 | 456 87 08 » .

1 §38| 6503 89 08 e .

* 58.4 643 89 08 £ .

2 719 791 89 08 s -
1 83 s 90 08 '
# 91 100 90 08 -

g 21 133 20 08 . -
2 1203 | 143 83 08 ¢

. 156.7 | 1734 93 08 3 -

164 180 199 92 08 151 -
179 | 198 27 92 08 | 1685
185 | 204 224 92 08 170
198 | 218 239 92 08 182

217 261 304 %2 08 200 .

239 | 304 344 92/93 08 | 220 -

261 344 387 3 08 @ 240 .

304 | 396 435 a2 08 @280 .

348 | 435 478 2 08 @ 320 B

% | st | ses | w5 | 08 | 0 .

430 | 589 602 93 08 400 B
495 | 620 685 93 08 @ 468
540 | 679 760 04 08 | 512
560 710 782 95 08 | 532
566 | 716 787 95 06 @ 538
602 762 839 85 08 | 572
681 861 7 85 08 647
833 | 1055 | 1166 85 08 | ™
900 | 1140 | 1263 05 08 @ 864
809 | 1148 | 1263 o5 08 864
937 | 1182 | 130! 96 08 | 900
1005 | 1267 1395 9% 08 955
1112 | 1406 | 1550 96 08 1068







CAT

50 Hz DIESEL RATINGS

1 1500 rpm

Engine ‘: Standby Prime Continuous

Model : kVA kVA kVA
3406 TA ] 300 275 | —
3406 TA | 350 320
3406 A | 400 s | -
3456 ATAAC | 300 275 -
3456 ATAAC | 350 320 | -
3456 ATAAC 400 365 -
3456 ATAAC ‘ 450 a0 | -
3456 ATAAC 500 455
c18 ATAAC ‘ 550 500 | -
c18 ATAAC 600 545 -
c18 ATAAC | 650 591 | -
c18 ATAAC 700 635
3412 STA | 750 680 | -
3412 STA 800 725 -
3412 STA 900 g0 | -
C32 ATAAC 1000 - -
ca2 ATAAC 1100 - | -
3508 TA - 910 812
35088 TA - 1000 | 906
3512 TA 1250 1150 1000
3512 TA 1400 127 | 1208
35128 TA 1500 1360 1320
35128 TA | 1600 1500 | -
3512BHD  TA 1750 1600 1500
3512BHD  TA | 1875 1700 | -
3516 TA 2000 1825 1600
35168 TA ‘ 2250 2000 | 1750
35168 HD _TA 2500 2275 2000

V .

50 Hz DIESEL RATINGS

1000 rpm
Engine Standby Prime Continuous
Model kVA kVA kVA
3508 TA — 500 488
35088 TA — 738 638
3512 TA — 1050 969
35128 TA — 1100 1013
3516 TA —_ 1400 1225
35168 TA - 1475 1288
6CM20 TA — —_ 1368
8CM20 TA — — 1825
9CM20 TA - - 2025
3606 TA 2688 2425 2200
3608 TA 3575 3250 2938
3612 TA 5375 4850 4400
3616 TA 7150 6500 5875
750 rpm
3606 TA 2163 1963 1775
6CM25 TA — — 2225
8CM25 TA — — 2875
3608 TA 2863 2600 2363
9CM25 TA - — 3238
3612 TA 4325 3925 3550
3616 TA 5725 5200 4725
12CM32 TA — - 6988
16CM32 TA 9313
600 rpm
6CM32 TA — — 3456
8CM32 TA — — 4656
9CM32 TA - 5238
500 rpm
6CM43 TA - — 6550
7CM43 TA — — 7638
8CM43 TA — —_ 8725
9CM43 TA - —_ 9825
12CM43 TA — - 13 094
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Series Star 3Ph 4W Parallel Star 3PH 4W Series Delta 3Ph 4W
Output Terminals (U, V., W, N) OQutput Terminals (U, V., W, N) Output Terminals (U, V, W, N)

W V6 V5 V2 Vi V

Yy
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Alternator Structure

Fan

Coupling Disc
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190 T 2l b ST

J5 Ll Y
7 8
9 10
5 6
Z4 ¥ZZ][Z 1 (Z2
o 11
4 3 2
No Description No Description No Description
1 | Main field (rotor) 5 |PMG armature (stator) 9 | Main armature (stator)
2 | Rotating diodes 6 |Exciter field (stator) 10 | Output
3 | Exciter armature (rotor) 7 |AVR 11 | Rotor shaft
4 | PMG field (rotor) 8 |Isolating transformer (if
fittad)
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MAIN FIELD STATOR - 6 or 12-wire (marking T1 0 T12)
( PMGSYSTEM )
8

Armature
) T4 |T10 5 |I™
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The problem w
counterfeit ge

Whether it's substandard build qual
manufacturing techniques causing
creating unwanted repair Costs, ©
effects on your business.

Cracks in Fan Casting A

Inferior casting quaity has
QUNEritons 10 Do spphod w
tans

My Castrophiod

essman paying
purchase.

Serlograte uncr short O
CONNONS Aue 10 stresses

raalng Yom castng Oaki

3 501 10 provicke power 1o¢

banon, he did not think
hnerator - aftor ad U

e knew STAMFORD was a
0 generator tumed out §
Jocreased progressved

)
N
D
A
&

s OUISE TSNS LSS O 0 R ot

procduction

the reputatong nsoquences of falng 1o
Ul orders had & negative IMmpact on ¢

The absence of 3 génuine guarantes ol

WItNOUL recourse 1or Service and support. an i & vold
waranty, !he COost for 3 new Qeneralor was a stark remincir

A the mportance of specifying genuine

Insufficient Stator Dang Foot A 9 s — Lebanon
Impregnation Dt 1o cost savings on e oot

Without Quaity Control Drocessss marufactume, the bolt head bangs

10060 Wres aro exposed n M may shoar off Or vibrate bree

Qenarntor end windings which atogether alowing e paneratcr

may ead 10 machine talre et 100! 10 sepae e




We’re cracking down
on counterfeit production.

m what has becomx

How to Check

Identify

If you suspect counterfeit usage call ™
or emaill report counter s ' o

We guarantee that every product we produce matches the quality,
robustness, and proven performance you expect from the STAMFORD
range. Built to our qualty assured standards STAMFORD products benefit
from a global support network, extensive research and development

and world-eading expertise. Wherever you are, Cummins Generator

Technologies is there to serve your business

Ty : > E Generator
Vst www.genuine-stamford.com Technologies



Thinking is hard work; that's why so
few do it.
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Loads?

KW? Or KVA?
Brands?
Application?
Who?
Where?

How much ?
When ?

Why ?

Fuel?
Maintain?
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» RkVA =100kW /0.91 PF = 110kVA Running KVA
» RkW = (134 hp x 0.746 kW/hp) = 100kW Running KW
» SkVA =134 hp x 5.9 kVA/hp=790kVA Start KVA

» SkW = 790kVA x 0.25 PF = 197kW Start KW

S

» Lload.......... | RkW | RkVA | SkW | SkVA

» Total | TOOKW | TTOKVA | 197KW | 790KVA

9 )5 il ooliiwl aas plail 1y SO 5SU1 49590 (| O jliwl le a5 o3l 55 I 90 cawlie plw O] 6l w YU Sledbl 51 Jl> P



NEMA KVAHP |
Code Letter  with locked rotor W

A 0-314 16
B 315-355 33
C 355-399 38
D 40-449 43
E 45-499 47
F 50-559 53
G 56-629 5.
= 63-709 6

J 71-799 75
K 80-899 85
L 90-999 95
M 100-11.19 106
N 112-1249 18
P 125-1399 132
R 140-1599 150
) 16.0- 1799

T 180-1999

U 200-2239

Vv 224 -and up

W jeige a5 wlul pKVAhD Jsuo

F ) e d e cad Yoo (S5 aSU (laise (51 Slelns plowil g DMl (555 pax 1 Jol al> 50

RkW = (200 hp x 0.746 kW/hp) / 0.92 = 162.2kW



HC14D=320KVA Standby

HC1434D/444D STAMFORD
Winding 311 =

Locked Rotor Motor Starting Curve

3 gl sl 593 T Sledure (o) b
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e IR e e e SKVA

Genset sizing >= 320KVA

YY
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RkW = T00kVA x 0.95 PF = 95kW

RkVA = 100kVA

SkVA = 100kVA

SkW = 100kVA x 0.95 PF = 95kW

load.......... | RkW | RkVA | SkW | SkVA
Total | 95KW | T00KVA | 95KW | TOOKVA
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v Genset

v Transfer Switch
JBattery Charger — ‘»L’ p")‘f o )h" )" o g;’w
v Batteries wilb Ol 5 cuai 5l 9wl
v Exhaust System

v'Fuel System

8%
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Power
Ratings
-Standby
-Prime
-Continuous

oy

N go ol5iwd 8,5 -A

Example - Lifecycles of a Do

dge 5.9 L Engine

Engine Parameter '68 Jeep #22 CAT Dragster
Displacement 59L S59L 58L
Horsepower 245-290 750 7000
Aspiration NA Turbo Charger Super Charger
Normal Top Speed 95 kmh / 60 mph ~300 kmh / ~180 mph | >500 kmh />310 mph

Time Between Overhaul
(km/miles)

.....

>100,000 miles

~1000 km

~620 miles

<1 km

~1 mile

** 4.6 seconds per % mile (400m




Emergency Standby Power (ESP)

Power UFor supplying emergency power
T for the duration of a utility power
100%  failure

AVG 70% UNot to exceed 200 hrs/yr

UAverage load factor of 70% of
the standby rating over 24 hour
period

UNo negotiated outage operations

Time

' ldit .. t,,,J @t 4,4 t,+...4, = 24 hours

‘-

. P]t1 +P2t2 +P3t3 s L Pntn » ?=1 P,'t,'
P ittty teett, IR

oy



Limited Time Prime Power (LTP)

Shutdown for

. ULimited number of hours 500 hr/year
maintenance

Power t,
s

UJNon-Variable Load

UApplications not to exceed 100% of
the Prime Power rating (no Overload

Is permitted)

UAny operation exceeding 500 hours
per year should use the Continuous
Power Rating

v

Time

F

oy



VOLVO
PENTA

Power generation engines

13 litre series Sta gel and Il/Tier 1 and 2 5 litre series
50 Hz/1 500 rpm
Prime power Standby power
Engne KWm  kWe kVA kWm kWe kVA
TD520GE 75 60 86 83 7% 94
TAD530GE 75 69 86 83 76 94
TADS31GE 88 80 100 98 8 1
TADS32GE 12 103 129 125 115 144
TAD730GE 13 104 130 124 114 143
TAD731GE 135 124 155 148 138 170
TAD732GE 161 148 185 177 183 204
TADT33GE 177 183 204 195 179 224
TAD734GE 219 202 252 241 277
TAD940GE 242 223 278 267 246 307
ELECTRICAL POWER s e S ELECTRICAL POWER
GENERATION TAD1341GE 275 255 319 02 281 351 GENERATION
TAD1342GE 303 333 310 387
TAD1343GE 325 302 378 B 331 414
TAD1344GE 354 an 389 382 452
TAD1345GE 388 361 451 431 401 501
TAD1640GE 382 368 4680 431 405 508
TAD1641GE 430 404 505 473 445 55
TAD1842GE 503 473 591 554 521 651
TWD1643GE 536 504 630 56 560 700
TAD 1353 GE

Turbocharged &

Type of intercooling

W ot es

Type of fuel

D = Diosed foni

G = Gaseous Fusl

Displacement mdication (Itre)
Generaton

Version

. . T of b ° °
16 litre series gt 7 litre series

V = Versatie nousty apphcaton

[ " Sl

faYa)
Exhaust Emission Certifeid



Prime Rated Power (PRP)

Power

!

QUnlimited number of hours per
o,
100% year (8760 hr/yr less service)

AVG 70% QvVariable load

UNot to exceed 70% average of
the Prime rating during any
operating period of 24 hours

" P ts’ t7 Time

24 Hours/365 days a year

Pty + Pty + Pty + -+ Bty Xiey Pit;
P ittty et t, It

o7



Continuous Operating Power (COP)

Power ¢ Shutdown for
maintenance

av

QUnlimited number of hours per year
(8760 hr/yr less service)

UApplicable for supplying utility power
at a constant 100% load for an
unlimited number of hours per year.

UNo overload capability is available
for this rating.

Time
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6BTAS 9G4

6CTAB.3G2

NTABS5G2 320 361

NTAB55G4 365 400
QSX15G4
QSX15G6
QsSxX15G8
KTA1T19G4

KTA38G3
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Standby Prime Base Load
kWe KVA KkWe KkVA KkWe kVA

Engine Model

X2.5-G2
X3.3-G1
4BTAAJ3.3-G13
6BTAS.9-G5
0 B6BTAAS.9-G6
GBTAAS.9-G7
BCTAAB.3-G7
6CTAAB.3-GO
6LTAAD.5-G)
Q8L9-GS
NTB855-G6
6LTAAD.5-G1
NTA855-G2
NTA855-G4
Q5G12-G1
NTAB55-G6
Qs8G12-G2
QSX15-G4
Q8X15-G6
Q5213-G5
Qsx15-Gs
KTA19-G4
VTA28-G6
QSK23-G1
QST30-G1
QSK23-G2
QST30-G2
Q8K23-G3
KTA38-G6
u KTA38-G3

KTA38-GS
o KTA38-G14
a KTA50-G3
KTAS0-G8
B QSK50-G11
L] QSK60-G10
QSK60-G2
o QSK60-G12
" QSK60-G7
QSK60-G3
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STAMFORD Alternators

& QSK23-G3

&,
{
\ | N Derate muftpher Power Derate Curves @ 1500 RPM
13 45 0.97 Standby / Prime Power
:& 50 0.94 o / 4
| 55 0.91 / ~
| 60 0.88 ™ / vl I 4
g 25 \.:Q// Q'\ ; 2
2 ‘f/'/ \«.6‘ g //
% /, o\.° P / /"/
Altitude in metres Derate multiplier g W1/ ';(‘ 7
1500 0.97 2 ¥ Ve ®
2000 0.94 anf / S
2500 0.91 /
3000 0.88 5 i —F
3500 0.85 . / v e
44500%0 ggg 0 1000 2000 3000 4000 5000 6000

7
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Altitude Impact

3000

@
£
)
B
&

2750 kWe
(no derate)

N
o
<
o

2000

1500

1000

Generator Set Available Power, kWe

&
<]

0 200 400

7Y

2200 kWe
(20% derate)

\ 4

600 800 1000 1200 1400 1600
Altitude, meters above mean sea level

-8 Manufacturer A
—&— Manufacturer B
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“Risk is

measurable = B . S
uncertainty” M 9 U‘)‘ﬁ‘° h—u.'-hﬁ pJ.C—Y
“Uncertainty is S lao w9 gyl = ,b
unmeasurable

risk” |
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/Voltage
Current )b A U)” ) g -Y

PF

)F 155 90 (Se s 0gs sl -
9 bl
VL 5ty sl sl

Leading Power Factor

P Aig (o0 HB lay 508 o po Sl Caely a5 (60,150 -

> slaghl

WS oo )5 Sl b g 995 Candyb 1Y 5l peS L as ol UPS l solicwl

e D s e 5l9 v }‘ 6)J9J> 6Lb)l$b')—

WS (o0 51 e D508 b Sl AT oo )b 05 7L lae

Wil (o0 a8 FMol Cu pb Famal sl &S (B pan (s )L (0,5 aslal
'/*?'_.... =

In Phase Current

Load

V¥

Lagging Current
Example:Resictance Example:Inductive

Leading current

Load Example:Capacitance
Load
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Causes of Unstable Voltage in Generator
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Alternator
- Voltage dip

& il 61,05 cdlo —F
o ol g ygi g0
=

fi ‘
. allt lll']'

q‘,& "...

Engine
- Frequency dip




Starting kVA

skVA = VLL*'LR*\/g

1000

Maximum “—.a B Moment During Acceleration

kVA per hp
0-3.15
3.15-3.55
355-40
40-45
45-50
50-586
56-6.3
63~-71
71-8.0
8.0-9.0
8.0-100
100-112
112-125
125-140
140160
16.0-18.0
18.0-20.0
200-224
22.4 and up

|

CURRENT
(%)

Full Load
Ru';o,m C. 150% Full Load

B s we ot I B ag s o .o o SN S PSS SSRGS D. Full Load Speed

e, eI e i e R e e R R Li @ E. No Load Speed

| ClH|o||9|Z2||r|X|«|Z|Q|MM|O|O|®|>

A%



S 399135 Ko i igad

Locked Rotor Motor Starting Curves - Separately Excited

50Hz

PER CENT TRANSIENT VOLTAGE DIP

400V 4158V  aaov

e

o 200 400 600 800 1000

LOCKED ROTOR kVA

1200

YA
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+ Select the alternator to manage the voltage dip

v4

Vdip 35% 25% 20% | 10%
Alternator
Model 175 | 230 | 275 | 750

VOLTAGE
DIP
(%)

90% Sustained
(Recovery)

10%

: 10% 3 Voitage Dip
B: Industry Norm: 35%

Instantaneous voltage dip

: 40 - 50%

also called 90% sustained sKVA



Misapplication can collapse the alternator output voltage

35% Instantaneous
90% Sustained

100% Recovery

Recovery

skVA
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+ Electro-Mechanicalreduced voltage starters

— Reduce voltage & current
— Significantly reduce skVA & skW
— Also reduce starting torque

Starting % volts

Method at motor % skVA % LR Torque
Full Voltage 100 100 100
Autotrans.

80% tap 80 64 64
65% tap 65 42 42

50% tap 50 25 25
Star-Delta 57 33 33

AY
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« Anon-linear load is often one of the following:
— Computers, UPS, VFD, battery chargers

— AC converting to DC
£xk 1
EAVAAV/
30, 460 VAC Supply s /D\C/\ N\
L2 —_— ariaoie
L1 m - 1 Voltage
” % 5 |
o WA £
tt !

AY
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How does a non-linear load affect a generator?

— It causes harmonic voltage distortion (THVD)
— Thisis 10% voltage distortion — maximum limit of IEEE 519

600.00 ,
Selected Harmonic Profile Sinewave

| {
400.00 | \ | \
| J

Volts
(<]
=
é,_‘.

1 ]
270 360 450 5:.:0 630 720
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« How to minimize harmonics to acceptable levels?
— Active or passive filtering
— Upsizing the alternator (minimize the source impedance - x",)

— Rules of thumb for typical 6 pulse, unfiltered loads (35% THID)
+ Upsize the alternator (2 to 2.5 x non-linear load @ 480V)
+ Upsize the alternator (3 to 3.5 x non-linearload @ 208V)
+ Upsize the alternator (5 x for small single phase units)

— Rules of thumb for typical 6 pulse, filtered loads (10% THID)
+ No upsized alternator required

— Rules of thumb vary significantly based on
+ The device’'s harmonic current level
+ Size & voltage of the alternator

AO
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« A new type of rectifier is appearing in drives & UPS’s
— IGBT (Insulated Gate Bipolar Transistor) technology
— Active power factor correction (.99 pf)
— Spec'd as very low distortion

Comparison of the harmonic wave load of the
‘ input current with thyristor-IGBT rectifiers

B 6 Pulse

= 12 Pulse

input current

- IGBT

A7
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