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1) GSW3360M (TGC-P2500 ) — SF332TMACO07 — GENSET RATING

Input data

Engine 20V4000G63LF Prime Gross Power with Overload — Application 3B MTU =2590 kWm
Engine 20V4000G63LF Prime Gross Power with Overload — Application 3B MTU +10% = 2849 kWm
Medium voltage alternator efficiency @ 100% = 96,95%

NO radiator

Alternator LEROY SOMER model LSA54.2 ZL14 power 125/40 =4000 kVA

Alternator LEROY SOMER model LSA54.2 ZL14 power 125/40 +10% = 4400 kVA

Genset rating

Generator was rated as capable of developing:
Genset PRP rating =2000 kWe — at power factor 0,8 — 2500 kVA
Overload capability: 10% 1 hour in 12:

Genset PRP rating +10% = 2200 kWe — at power factor 0,8 — 2750 kVA

3 phases, 4 wires, 11,000V, 50 Hz at a rotational speed of 1500 revs/min
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2) GSW3360M (TGC-P2500) — SF332TMACO07 — GENERAL INFORMATION

HE10010071
Engine
Brand: MTU
Model: 20V4000G63LF — Application 3B
Serial Number: 5495000208
Alternator
Brand: LEROY SOMER
Model: LSA54.2 7114
Serial Number: 790692 003
HEI0010072
Engine
Brand: MTU
Model: 20V4000G63LF — Application 3B
Serial Number: 5495000207
Alternator
Brand: LEROY SOMER
Model: LSA54.2 7114
Serial Number: 790692 001
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HEI0010073
Engine
Brand: MTU
Model: 20V4000G63LF — Application 3B
Serial Number: 5495000209
Alternator
Brand: LEROY SOMER
Model: LSA54.2 ZL14
Serial Number: 790692 002

3) TEST PROCEDURE — VISUAL INSPECTION

1) Dimensional inspection

2) Check of the scope of supply

4) TEST PROCEDURE - TEST ON LOAD

Reactive load bank @ 0.8 power factor
Load test procedure

1) Single Step at 1500 kVA

2) 4 hours at 2500 kVA

3) 1 hourat 2750 kVA

Note: the genset doesn’t include radiator, so we use our external electrical radiator
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5) TEST PROCEDURE — ALARMS TEST

= High coling water temperature
= Low oil pressure

= Emergency stop

= Over frequency

= Over Voltage

= Under frequency

= Under Voltage

Tests will be done trough simulation and not as real condition
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6) TEST PROCEDURE — GRAPHS

Performance table according to ISO 8528-5:

Table 4 — Performance class operating limit values

Operating limit values

Parameter Symbel | Unit Rk ‘

G1 G2 G3 G4
Frequency droop b fat % s-8 <-5 <-3r AMCa
Steady-state frequency band P % £%2,5 <x1,5b <+0,5 AMC
Rel§ted range of downward frequency Stsdo |% S(25+ 6 fir) AMC
setting
Related range of upward frequency "
setting Stsup  |% >+2,5 AMC
Rate of change of frequency setting Vi %/s |02tol AMC
‘Transient 100 % sudden power <418 12 <410
frequency decreasep

difference 5 fa % AMC

;rum initial sudden power <—(15+ 5 for) A s-(10 + 6 ) A =-(7 + 6 ) @
requency

increased.eq

100 % sudden power
quency devia-

Transient fre-
decreasep =18 12 S+10. / 3’5 H Z 1 H
tion from rated | sudden power Sfagn  |% <-15d <-10d <-7d AME] —— ¥ z
frequency increasedeq <-25e <-20e <-15¢ -
tfin <+10f <+5f <+3f b
Frequency recovery time - s — c 1
quency ) thde <+10d <158 e Hz
Related frequency tolerance band af % 3.5 2 2 AMC]
=+5 £+2,5
Steady-state voltage deviation & Ust % <+1 WM'C—‘—'_A_._.’ 1 1 OV
<+108 <+10h
Voltage unbalance Stho |[% 18 1i 1 1
Related range of voltage setting §Us % <5 AMC > 2 5 OV
Rate of change of voltage setting VU %s1]02t01 AMC
bperating limi§fvalues
Parameter Symbel | Unit Performancefclass
G1 G2 G3 G4
100 % sudden power +
SU =+35 =+25 =420
Transientvoltage | decrease dyn % AMC ///V 1 65 OV
deviation .
sudden power - _oed _opd _15d —]
increasede Vg =25 == 9
tU.in =+10 =+6 <+ — 2200V
Voltage recovery time] (see Figure 5 - s AMC
g : ( ) tU.de =+10d =+6d <+4d
Voltage modulationk! (see Figure ) U‘ % AMC 0,3mn 0,30 AMC
mod,s
between 80 % and
100 % of the nominal % — <+5 <45 AMC
Active power  |rating AP
sharing® between 20 % and
80 % of the nominal =+10 =+10 AMC
rating
Reactive power between 20 % and
- P 100 % of the nominal |AQ % — =+10 <+10 AMC
sharing rating

According to ISO 8528-5 the eecovery time, after a transient for a sudden power increase/decrease, are evaluated
considering:

e Voltage: the time within voltage remain outside of 2 x Steady-state voltage band.

e Frequency: the time within frequency remain outside of 2% of rated frequency
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HEI0010071
2500 2500 50 /\
] | 45
2000 2000 40
| | 35
< s | -
: 1soo—£ 1500 o a0 /—/—/
R E > o
S :
<
a - Q
= 10004 & 1000 = 20 [
154
500 500 10
5
.V]
o o 0 I Af:par pwrll1][kVA]' I ' I \ I /- I ' I ' I '
1:05.000 1:10.000 1:15.000 1:20.000 1:25. 1:30.000 1:35.000 1:40.000 1:45
25004 51,04
50,51
200- 2000
Gen freq (1) [Hz]
10004 Ely —a v a - — 7 am— v < \_/vv m—7
= g o (1) (K\A)
= ;_ 1500—;1
Soo€ |
- s { o 49,54
7 z e
> 1§ |3
g 10500 & 10003
- <
49,0
500
48,5+
B 0= 4,0 T T T T T T T T T T T T T T T T T
1:05.000 1:10.000 1:15.000 1:20.000 1:25.000 1:30.000 1:35.000 1:40.000 1:45.
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2500 40
38
2000 36
34
] 1544kVA
< (1L ]
2 150090 32
= =
- d = 30—
H g
2|2
2 Q
o 1000 = 28 T-Coolant (1) ['C]
. /
gl | £
500 244
22+
0- 20
T T T T T T T T T T T T T T T T T
1:05.000 1:10.000 1:15.000 1:20.000 1:25.000 1:30.000 1:35.000 1:40.000 1:45.
51,0
50,5
50,0

Gen freq (1) [Hz]
]
T

48,0-
T T T T T T T T T T T T
1:18.000 1:19.000 1:20.000 1:21.000 1:22.000 1:23.000 1:24.000 1:25.000 1:26.000 1:27.000 1:28.000 1:29.000
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Gen V L1.L.2 (1) [V]
1

. 10109 V

T T T T T T T T T T T T
1:18.000 1:19.000 1:20.000 1:21.000 1:22.000 1:23.000 1:24.000 1:25.000 1:26.000 1:27.000 1:28.000 1:29.000

Long running (3hours 2500kVA + 1 hour 2750kVA):

3000 1001
90] Appar pwn (1) [KVA]
|| et w707 410 4
2500 T
2000
s o
=, [
& 1500 l‘:; -~ - — + -
2 Q
< ol
1000+
30
20+
500
| 10
0- ojr
r ¥ T L T ¥ T # T ¥ T » T L T L T
0:00.000 30:00.000 0:00.000 30:00.000 0:00.000 30:00.000 0:00.000 30:00.000 0:00.000
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sudden power decrease (2500kVAto 0):

3000 53,09
52,54
= 2500
52,0
51,54
2000+
> =< — 4
= E i 51,0
NEME g
i § 15001 & 50,5
- 2 g
>1 1 ag. = 1
2 = 3 so0
o < e |
- 1000+ |
49,5+
49,0
500
48,5
0- 80" T : T # T ] T % T ' T ] T 8 T T T T
24:37.000 24:38.000 24:35,000 24:40.000 24:41.000 24:42.000 24:43.000 24:44.000 24:45.000 24:46.000 24:47.00
3000
2592 kVA
2500
2000
<
z
; 1500
=8
2
o>
<
1000
500
0 kVA
0 Appar pwr (1) [k¥A]
T . T N T - T N T > T & T * T » T T T
24:37.000 24:38.000 24:39.000 24:40.000 24:41.000 24:42.000 24:43.000 24:44.000 24:45.000 24:46.000 24:47.00
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53,04

52,54

52,0+

Gen freq (1) [Hz]
8
T

e |
49,5+
49,0+
48,5
®io- T X T L T L T L T ® T L) T . T 2 T ¥ T ] T
24:37.000 24:38.000 24:39.000 24:40.000 24:41.000 24:42.000 24:43.000 24:44.000 24:45.000 24:46.000 24:47.00
12001 12386 V
=
= 11600
T T T T T T T T T T T T T T T T T
24:37.000 24:38.000 24:33.000 24:40.000 24:41.000 24:42.000 24:43.000 24:44.000 24:45.000 24:46.000 24:47.00
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HEI0010072
Step Load at 1500kVA:
2500 50
451
2000 40
354
g ApAo~ -
= 15007 L 3 TiCoolant (1][°C]
L E 25
<
a (]
1000 . 20
= pd
154
5004 10
| J
0- 0 T T T T T T T T T T T 'Appa[? ‘“ ['kVA] T T T T T T T
115000 1:220000  1:25000  1:30.000  1:35000  1:40000 145000\, 150040  1:55000 200000 205000
114004 25001 51,09
20004 50,54
GenV L1-L2 (1) [V]
g E 0 "W~ 50,0
-1 i = g ’
~ = =
L s 3
L ES g
= 10600 g £
g £ 100038 49,5
< <
5004 49,0
o] s s LV

T T T T T T T T T T T T T T T T T T T T T
1:43.000 1:44.000 1:45.000 1:46.000 1:47.000 1:48.000 1:43.000 1:50.000 1:51.000 1:52.000 1:53.00
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25001 409
33
2000
36
1539kVA
3 —
< 150045
=, = 344
= ()
s {E
2 |3
g S 321
2. 1000 }=
30
500
284
T-Cgolant (1) [*C)
- N T T T T T v T T :ADpa' p?" L IJ\/'AI T T T T T T
1:15.000 1:20.000 1:25.000 1:30.000 1:35.000 1:40.000 1:45.000 1:50.000 1:55.000 2:00.000 2:05.000
51,09
Genfreq[1}{Hz]
N 50,0
=
=
£
e
7}
O 49,51
48,7Hz
49,0 j
e T T T T T T T T T T T T T T T T
1:45.000 1:46.000 1:47.000 1:48.000 1:49.000 1:50.000 1:51.000 1:52.000 1:53.000 1:54.0(
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Gen V L1-L2 (1) [V]

GenVL1-L2(1) [V

T T T T T T
1:45.000 1:46.000 1:47.000 1:48.000 1:49.000 1:50.000

Long running (4hours 2500kVA + 1 hour 2750kVA):

3000 55,0 90

85

T T T
1:51.000 1:52.000 1:53.000 1:54.0

Appar piwr (1) [kvA] ' ' L_

2500 ises T-Coolant (1) ['C]

2000
s g
= : = Gerbeq fHH
3 -

§ 15009 g E
a = 3
- c 18
-] -
iy 3 w041
<

1000 1

500

55
0~ 50 r

1

T T T T T T T T T T T T
0:00.000  30:00000 000000  30:00000  C:O0OO0  30:00000 000000  30:00.000 000000  30:00000 0:0O000  30:00.0
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sudden power decrease (2500kVAto 0):

10— 3000 53,0+
52,5+
2500
52,0
2000
B | . 5157
= = 12
~ £ |
- § 15009 & 51,0+
1 a -
> .g- p
B g 16
< 50,5+
ol J'L/\_/\/VL\/\/_\_/_\J\/\_/\_‘
Genfreq{t{Hz] ‘
{1 50,0 \/
----- 500
49,5
0- 49,0 : - - | ! | . | . \I :i\ppal Dvlvr l1][k\{A] : . | . . . .ﬂ
32:30.000 32:35.000 32:40.000 32:45.000 32:50.000 32:56.000 33:00.000 33:05.000 33:10.000 335.00
3000
2594kVA
2500 \
2000
I3
=
=
§ 1500
o
=
2
o
<
1000
500
OkVA q
0- N Appar pwr (1) [kVA]

T T T T T T T T T T
32:30.000 32:35.000 32:40.000 32:45.000 32:50.000 32:55.000 33:00.000 33:05.000 33:10.000 33:15.00
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53,09

52,51

52,0

51,54

v

=

<

o 51,0

£

s

@
(U]

50,54

Genfreq {HH{H:
50,0
49'0— T o T x T § T % T » T L T ¥ T L T * T L] T E T ¥ T * T
3243000 3244000 3245000 3246000 3247000 3248000 3243000 3250000 3251000 3252000 3253000 3254000 3255000 32560
11945V

& 114004

=

3 11200

Vo [ D S | e e

77777 1 vi112 (1))
el 3,7 sec.

T L T L T L T L T " T ¥ T L T ¥ T L T ¥ T L T . T * T
3243000 3244000 3245000 3246000 3247000 3248000 3243000 3250000 3251000 3252000 3253000 3254000 3255000 32560
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HEI0010073

Step Load at 1500kVA:

2500

2000

1000+

Appar pwr (1) [kVA]

500+

[pu I[‘I ]I[k\/nA] . 1 I .

LM*HWW

T T T T T T T
1:20.000 1:30.000 1:40.000 1:50.000 \./2: 00.000 2:10.000 2:20.000

20004 51,0

1800

1600 50,5+

1400

@

L

o
1

1000+

Gen V L1.L.2 (1) [V]
1

Gen freq (1) [Hz]

@
T

800

Appar pwr (1) [kVA]

6007 iea (TTHz]

400 49,0

200+

0- 48,5-

Appar pwr (1 kVA} ——

T
2:30.000

T
2:40.000

T T T T T T
1:53.000 1:54.000 1:56.000 1:56.000 1:57.000 1:58.000
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1200

Appar pwr (1) [kVA]

1000

800

Appar pwr (1) [KVA]

600

400

1518kVA

T-Coolant (1) [*C]

T-Coolant {1}{'C}
34—

37°C

T T
1:30.000 1:35.000

T T T T T T T T T
1:40.000 1:45.000 1:50.000 1:55.000 2:00.000 2:05.000 210000 215.000 2:20.000

T T T
1:53.000 1:54.000 1:55.000

51,0

50,5 >

T
1:56.000

50,0

Gen freq (1) [Hz]

48,5

Gentfeq (1) [Hz]

T
1:57.000

T T T T
1:58.000 1:59.000 2:00.000 2:01.000

T T T
1:53.000 1:54.000 1:55.000 1

T
:56.000

T
1:57.000

T T T T
1:58.000 1:59.000 2:00.000 2:01.000
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00 3 sec.

GenV L1402 (1) V)

=
<
~ 10800}
=
>

ey T T T ¥ T ¥ T v T Y T y T
1:53.000 1:54.000 1:55.000 1:56.000 1:57.000 1:58.000 1:59.000 2:00.000 2:01.000

Long running (4hours 2500kVA + 1 hour 2750kVA):

3000+ 5,0- S0
a5 Appar pwr [1] [kKVA]
-— . EREETE m—
E i LI | |
| 80
2000
L—d 75
< =
: E™E
= — = o1 tren A
et i [t | & |
H 1500 g g n T
a = =
s |$ 1%
2 o
a O 4 —
< 65
1000 1
60
500
55
L) 4 50 1

T T T T T T T T T T T
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sudden power decrease (2500kVAto 0):
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7) COMMENTS

This plant is satisfactory to the requirements of the contract/order subject to the qualifications
listed below:

Item

Description/Comment

Resolved
Y/N

N v AW N

10
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8) ATTENDEES & SIGNATURES

Company Name Date Signatures
Andrew Litherland TGC UK 23/11/2023
Rob Heeley Heeley Consultancy Ltd 23/11/2023
Anibal Dickson Nifes 23/11/2023
Karl Atkin Sheffield Teaching Hospitals 23/11/2023
Aneal Clayton PRAMAC UK 23/11/2023
Martin Mottershead PRAMAC UK 23/11/2023
Andrea Genovesi PR industrial 23/11/2023
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