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AN UNSLUBULASRIANTNAY

LOAEISLERNITIAZLTIALATIIINT ATUNRIITNATIIANTLADN.creernecnes L oeerereseenesersasens

o R = o L3

Sagouiisaasasdng.. Vit auny O.nS0 waned (Gzaey). 5. 520

--------------------------------------------------

LRUNET TULAZDI9N5... 6231427082008 o ooeeeeeereeeereresesesessesssosssesssssssssssssssesesnees
Forasaedns.. aonimusueuduasinuFanaing, ( Natural Gas Resulating and Metering, Station )
WU UL RUDAYB. oo ssessanaens $Uerrer D200 s snsssessnsens
WSHEJLE!‘ULF]%BQ..Z ...................................................................................................................
VU9 5005 % 30.00 Koo TSR LV A

14 lunns... AIUANA A URAZ IR MATTI TR

.......... P L T S e T T L A A L L)

--------------------------------------------------------

YUINAMNAINTFD.. T, Flow Rate 10.8:21 MMSCED, Pressure 420-580 P16
AR A MTEODUIMUTHNIIL e errereeeneneresscssmssessmsssssss s smsss s sssssssssssanes

d9uUs2nauvaanIaednsg

1. In-Let Run A Usgnauaay
1.1 \w3pansaefing (Dry Gas Filter : FORAIN)  u KFA/40 , T 2017
MNBIauIAIeY 0402-5-73048 , Tuasiadurnausnas 6 1
YUIALIIRY (MAWP) 1,044 PSI  w@nlu ITALY
1.2 Lﬂ'%'aammamrﬁmuﬁuﬁw (Gas Pressure Regulator : PIETRO FIORENTINI) :
Ju Reflux 819 , T 2017 sunadurneudnans 4 fh aunausedy 1450 PSI sl ITALY
1.3 \wesiaunsfing (Gas Turbine Meter : VEMM TEC) Ju G1000 , U 2017
wevieidurgudnat 6 i1 rundsinislva 80-1,600 aua/dilue uasll GERMANY
2. In-Let Run B Ysznaushe
2.1 \nFasnsasfing (Dry Gas Filter : FORAIN)  3u KFA/40 , T 2017
yanelaviAies 0402-5-73048 , vuneviarduringudnand 6 i
PAUTIRL (MAWP) 1,044 PSI wiiwlu ITALY
2.2 Lﬂ%'aqﬂ'nuﬂummﬁuﬁw (Gas Pressure Regulator : PIETRO FIORENTINI)
3u Reflux 819, U 2017 wwmdurrgudnans 4 i suiausedu 1450 PSI WAl ITALY
2.3 1ppaiaUFunsfing (Gas Turbine Meter : VEMM TEC) ju G1000 , U 2017




AnsunzidauLasadansnand

= Y] o - o o '
LﬂﬂaqiLLaQQ'ﬁ'qﬂﬂngUWLﬂs@q'ﬂ]fﬁ ANURIINGLATENENT tawhn 1 (99)
- 48 = os o a a 6
YRADTUNAWATDINNT UTBN DURS ﬂ.ﬂﬁl] LWWL’JE]% (s¥ea49) 5 910N

UneuuASeNns 62- 314 - 701 - 0051 (s@)

druusenauraaasesans (fa)

wneiedushgudngn 6 i suindasinislva 80-1,600 auavdlus wanlu GERMANY
3, syuuviedsinsnnaniifuieluduedestiorufne (Natural Gas Piping System)
4. vewRasiia (Gas Flare)
5. ﬁmuaumaﬁ’zymw (Marshalling Control Panel) {0403-MS-7302)
ARG 0.60 3. x 0.80 1. x 2.00 4.
6. §Anunu (Flow Metering Control Panel) (0402-MP-7301)
Yu9g 0.60 . x 0.80 &l. x 2.00 .
7. §ausssuudaans (RTU Distribution Control Panel) (0402-RTU-7301)
ARG 0.60 . X 0.80 . x 2.00 4.
8. §AauAu (FOTE Control Panel) (0402-FOTE-7301) w119g] 0.60 4. x 0.80 8. x 2.00 &,
9. fiaruAu (400 VAC Main Distribution Board) 4u1@ 0.60 3. x 0.80 41, x 2.10 .
10.§uszlwih (Battery Charger 24VDC : STATRON , 0402-CH-7301/7302) §u 24BDT300, U 2017
‘uu’lﬂé}’ 0.60 1. x 0.80 1. x 2.10 1. 29U AC Input/DC Output 400 Vac., 18 A/24 Vdc,, 300 A.
WAL SWITZERLAND 117U 2 99
11.4UMABS (24 VDC Battery Pack : GNB) (0402-BTR-7301) ju ABSOLYTE
M 2.25 Volts Per Cell Float 41wy 12 Cells




AnuneunzdguaIasdInsnand

LONETSLERISIEALIDEALASEIINT ATNAII1LATIIINTLAUN..eerer e 2 reeersreresarsrarasasas

SoanuiiSaedoesny... Wit sune 0050 i (Geeey. 5. 3100

--------------------------------------------------

LN UL AT 099N S...62.2.318.2. 701 20002 .o eese st s rennss e easere i basanes

dornsaedns. anniligas ( Electric Sub.Station.)

-----------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

---------------------------

Qs 1

JuIaAIINEIN1Ta.. Aasaszuulidiussamn 115 KV, uAnnIzuabAITIg 142 MVA,

------------------------------- A - e R e e P T L e L O D D L T DA AR L E i

¥ o2

BIEE B 0 U T e ceee e enssensensssssesesassesasssbesssesna e ssesss s s sssassenacesbesssssnees

u

= o EY)
LAS29ANSUSENAURY

adlnlwiln (Switch Yard)

1. gunsnidasinaaasiuiiusegs (AIS Cricuit Breaker : ABB) Ju LTB 145D1/B
WNRRAANTELE 1,250 A, WUIARAALIIAL 145 kV. 41U 6 4

2. gunsaléinseasasiniliusegs (AIS Cricuit Breaker : ABB) gu LTB 145D1/8
aRitANTELE 1,600 A, WWRRARRTIAY 145 KV, 41U 1 99

3. gunsainsiasasiviiusegs (Disconnector Switch : HAPAM) §u SSBIIl-123 , 3 Pole
PMAARAAUTIFU 123 KV. MUNSTRAdTs 40 kKA. d1uau 14 99

4. gunseifinsiarnsinfinsegs (Disconnector with Bus Transfer : HAPAM)
41 SSBII-123, 3 Pole , aunaRfinnseiu 123 kV. nunseuadainnsg 40 kA 31U 299

5. guUnsaifnsed9Rsiniusags (Disconnector with Earthing Switch : HAPAM)
U SSBIlI-AM-123, 3 Pole, PUIARAALTITU 123 KV, NIUNSEUadnieas 40 KA. 397U 6 9n

6. gunsaliasioasasiviusegs (Earthing Switch : HAPAM) U ASB-123, 3 Pole
naRtausei 123 KV, nUNTELaan199s 40 kKA. 41w 2 99

7. vifouvassesiulwih (Inductive Voltage Transformer : ABB)
u EMF 123, Class 0.5 50VA/Class 3P 50VA 417U 6 4R



ginaunaisunIaeaninand

o EIEY w o W = |
LONAISHERNTI8AZOYAATEINNT AURIINNATEIINT 18T 2 (@)
FRADMUNFILATDIAINT UIWEW R ﬂ.ﬂill LW"IL’J'PJ'% (sg894) 5 91NA

e doursesing 62 - 314 - 701 - 0052 (#g)

1A399nTUsENDUs2e (Aa)

8. nawUausiuldfin (Inductive Voltage Transformer : ABB)
3U EMF 123, Class 0.2 50VA §1u2u 3 49
9. wiauwUansesiuledn (Inductive Voltage Transformer : ABB)
qu EMF 123, Class 0.2 50VA/Class 3P 50VA 43U 2 4
10.nsfauUadnseualdin (Current Transformer : ABB) $u IMB 123 , Ratio 1,000/1 A, 417U 3 %A
11 vipwladnssudlni (Current Transformer : ABB)
U IMB 123 , Ratio 1,000/1 A. Uz 400/L A 313U 3 YA
12 niauvasnszualniin (Current Transformer : ABB)
{1 WMB 123 , Ratio 1,000/1 A. uay 300/ A 31U 2 49
13.Surge Arrester : ABB Ju EXLIM Q108-EH123 1u1m 108 KV, 10 kA 41u3u 3 90
anillndusege (115 kv, Terminal Substation)
14.gUnsolfisinacasiwiliusege (AIS Circuit Breaker : ABB) Ju LTB145D1/8
YUARTANTELE 3,150 A, IURRAALTIE 145 KV, $1UU 3 7R
15.qunsaldinnadsasliiinsegs (Disconnecting Switch : ALSTOM) Ju S3CT 3 Pole
PIARARLTIAL 123 KV, MUNTYUARAD9AT 40 KA. §1Uu 1 99
16.9Unsalfinsiansasiudiusigs (Disconnecting with Earthing Switch :  ALSTOM)
U S3CT 3 Pole YuARANKIIAY 123 kV. UNTzuainIes 40 kKA. $1uau 5 90
17 vsloutatusesuldin (inductive Voltage Transformer : ABB)
U PV123, Class 0.2/75VA,, 3P 75VA 91u7u 2 1@
18 vilowaawsesiuludn (Inductive Voltage Transformer : ABB)
ju PV123, Class 0.2 100VA/Class 3P 100 VA 11U 3 '
19 nifaulaaussduludi (Inductive Voltage Transformer : ABB)
'3‘:13 PV 123, Class 0.2/100VA, 0.2/100VA, 0.2/100VA, T 1 pla
20.milaulashsamulnin (Inductive Voltage Transformer : ABB)
siu'Pv 123, Class 0.2/100VA , 3P 100VA, 3P/100 VA $huiu 1 g
21.wtouwtasnssudlnih (Current Transformer : ABB)
u PA123a , Ratio 1,800/1, 1,800/1, 1,800/1 U1 2 4A
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22 wieutasnszualwilh (Current Transformer : ABB)
U PA123a , Ratio 600/1, 600/1, 600/1 d1wau 1 4n
23 yilouasnszualvdn (Current Transformer : ABB)
U PA123a , Ratio 1,200/1, 800/1, 800/1, 1,800/1 §1u7u 1 o
24.Surge Arrester : ABB 3u EXLIM Q108-EM123 wu1a 108 kV Class 10 kA d1uiu 2 g
25 garunuaniilliilinsaga (BZP Control Panel To 115 kv PEA Subststion : UTAH)
u9g 0.60 . x 0.80 1. x 2.30 1. 41U 1 ¢
26 genunuanilliiusege (LRP1-LRP2 Control Panel To 115 KV PEA Line No.1.2 : UTAH)
Mg 0.60 3. x 0.80 . x 2.30 1. T1U 2 99
27 genunwanillndusegs (LRP3 Control Panel To Power Plant Switchyard : UTAH)
Ju1Rg 0.60 1. x 0.80 1. x 230 1. 7w 1 9
28.§AruAsanedyann (MP1-2 Mashalling Control Panel : UTAH)
uAG 0.80 8. x 1.20 1. x 2.30 1. S 2 4
29 gjauRu (PEA Teleprotection Control Panel) auag) 0.60 4. x 0.80 31. x 2.00 4.
30.§PauAN (SCADA PEA Control Panel) vu1ag 0.60 3. x 0.80 4. x 2.00 3.
31.§eunal (RTU EGAT Control Panel) 1uag) 0.60 3. x 0.80 4. x 2.00 4.
32.auAN (Communication Control Panel) ‘Uu’lﬂéj 0.60 4. x 0.80 u. % 2.00 .
33.8AuRY (Metering Control Panel For EGAT) 9uag) 0.60 1. x 0.80 at. x 2.30 4.
34.§imuru (Elec BOP R-/O Control Panel, 05CJA30GH110) 90 0.60 3. x 0.80 1. x 2.30 &,
35.§Uszqlnin (125 VCD Rectifier Charger : EXZON) gu LFB3-130-040
WA 0.60 8. x 0.70 1. x 1.50 1. UM AC Input 400 V., 13 A/DC Output 125 V., 40 A.
36.gauaumstglniinssuansey/nssuaeiu (125 VDC/400/230 VAC Distribution Board)
YIAE 0.60 31. x 0.80 1. x 2.50 .
37 WURIDS (24 VDC Battery Pack : GNB) j:‘u ABSOLYTE , 90G Series
170 2.25 Volts Per Cell Float a1uau 63 Cells
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SolaSaedns wiaatufielvii. ( Gas Turbine Generator : ABB )
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BHETLSVVEREN . eceveersesessssssessesesesssesssesssssensssssssesssessesessssassessesesssssssssssssssesssssssesssssseees

d7uUsENaUTBLASDIINT

1. 130 aufine (Gas Turbine : SIEMENS) WUU 3 Stage , Singles Shaft U STG 800, U 2017
wmma‘um%'aq BD000176U02 wag BDO00176U01 9um 53 MW. Turbine Speed 6,600 rpm.
HEARTY SWEDEN wiaudie .

11 \3esdnene {Air Compressor) WU Axial flow 15 Stages, Shaft Speed 6,600 rpm.
1.2 gaaaelull (Combustion Chamber Unit) Wuu 30 Combustion Chambers, 1 Spark plugs,
2 Flame Detectors
13 sswﬁ"nﬂwﬁagu (Main Lubricating Qil System : SIEMENS) 211 700 av.ar/Anlaa
1.3.1 Lﬂ%‘aqquﬁ’ﬂﬁwﬁa?{u&ubricating Oil Purnp) fumaseines aun 37 Aladng
1.3.2 Lﬂ§3353U15ﬂ1ﬂu§auﬁﬂﬁu (Oil Cooler : TRANTER) wuu Plate Heat Exchanger
'iu GCD-054S wu1m Working Termp. Max/Min 80 /-10 °C , Volume 99.9/99 L
2. umiiavia (Gearbox : FENDER-GRAFFENSTADEN) WuU Parallel Shaft ‘j:u TX112/4C 240
Fudne wawmas (Start Motor) wum 1,500 Alains

3. gAn3a991ne (GT Air intake Filter : CAMFIL) wuy Evaporative Cooling System
UIMASY 7.12 1. x 7.00 4. x 12,52 u. Wlunsnsssemeuazviandulieinie
YUw Rated Air Flow 131 kg/sec ,Temp. 15 °C
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4, ﬁﬂﬁﬂmmasmmﬂ?mé’ﬂmmFi (Compressor Washing Skid)
UIRATES 1.20 . x 2.25 . Usenaunie
4.1 Lﬂ?aaﬁuﬁﬂ (Washer Pump) aunaansinisiva 1,250 das/uti dumenatnaivuin 11 Alaing
4.2 §inth (Demin. Water Tank) 2u1nAI11q 660 83
4.3 fagnirewimwazen (Detergent Tank) 3unnds 1.20 1 x 0.82 &1 x 1.85 4 YUIAAIILY 80 Fng
5. WaausyuweInTA (Gas Turbine Room Ventilation Fan : FLAKTWOODS)
Tlumsseunsameludeuniesioiufing fudeuemes 45 Alated S 2 ¢n
6. ‘qmﬂia\‘lLLﬁmﬁ’ﬁi (Fuel Gas Filter Separator Unit : PETROGAS) kuu PG-BC-4-300-450 ju"ﬂ 2017
41179 Working Pressure 38 bar, Capacity 0.344 au.y. #slu HOLLAND §uu 2 4
7. 4A9Uf1% (Fuel Gas Preheating Unit : TECHNICAL ASIA) uuu Hot Water Exchanger
Jul 2017 um Operating pressure 3,600 kPaG (Water) , 2,900 kPaG (Gas)
e Operating Temperature (n/Out 237.1/55.7 °C (Water) , 25/200 °C (Gas)
8. SEUUAULWEY (CO2 High Pressure System : MINIMAX) Usznausng
8.1 flasfunds (GT CO2 Bottle Skid) vunnIwy 45 Alandu Sy 16 &9
9 yslouvasln¥h (Three-Phase Cast Resin Transformer : GBE) Wuu MS3R12 i:‘LJ‘ldJ 2517
wnglaulAIed 13155.2 way 13155.1 Tilumsdnenseudluiilsitu Start Motor
R 1,250 kVA, 6,600/690 V. wdsly ITALY
10.gruausnsianszualndn (Highly Integrated Generator Breaker Solution Control Panel)
WG 1.24 4. x 4.33 8. x 2.60 4.
11.ﬁmmmum’5'aaﬁ%ﬁﬂlwﬁﬂ (Gas Turbine Generator Control Compartment)
WMDY 3.74 31 x 11.73 1. x 3.50 4. UsznouIy
11.1 gmuAu (HMI Control Panel) u1ng 0.60 3. x 1.60 3. x 2.10 4.
11.2 gauAn (CPU Control Panel) 9u1ng 0.60 1. x 1.20 ¥ x 2.10 .
11.3 gmuAu (CO2 Control Panel) ¥u1ag 0.60 11, x 0.65 1. x 2.10 41,
11.4 gauRu (380 V. Breaker & MCC. Control Panel) ¥119g) 0.65 4. x 3.00 4. x 2.20 ¥,
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LONESLARITIEALLIBALATAIAINT AUAIINNASD9TNS 1au% 8-9  (51D)
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iunzilowaaddng 62- 314 - 701 - 0058 81 0059  (via)
daulsznauvauaiesdng (de)
11.5 fiAruAu (DC Back-up Control Panel) wunag 0.65 3l. x'2.90 al. x 2.00 4.
11.6 gAaruAs (AC Drive Control Panel) 1u1Ag 0.65 u. x 4.20 4. x 2.10 4.

12. voafuwdalnfinaudisas (Battery Storage Room) Uu1avas 2.44 u. x 7.38 3. x 2.59 .
12.1 WUReeS (Battery : SONNENSCHEIN) 2w 2.25 V., 300/320 Ah T1UI 204 Cells
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1. ﬁ’qﬁ’nuamwn‘lmfmﬁaﬁuqq (High Pressure Steam Drum) yu1na @1.70 1. x 2.40 4.
aunndslothld 66.384 fu/Aalug, Ausy 89.6 1§ 'ﬁqmmﬁ 528 °C
2. faiinuasuenlovusadusi (Low Pressure Stearn Drum) Tunnds @1.37 1. x 2.40 1.
vuandalold 12,74 fu/dalus, arwdu 12.4 1§ figangll 247 oC
3. Usassyurgletdly (HRSG Exhaust Stack) 1uimvses @ 2.89 u., g9 45.08 .
4. gamunuiirvndleideidmiorh (Diverter Damper : AUMA) waude
4.1 Yamassuwlewde (Bypass Exhaust Stack) wunaUdes @3.05 u. g4 30.00 4.
4.2 Wrau (Seal Air Fan : HALIFAX FAN) auiauthauld 830 Gas/Aund
Fufoueimeiounn 7.5 Aladas  S1uau 2 Ledes
4.3 ginumAn (HRSG Diverter Local Control Panel) 4u1mg 0.50 4. x 0.80 4. x 1.30 4.
5. faszunelerh (HRSG Blow down Tank) 1A @ 1.219 . x 2.947 1. WUIRANY 3.44 UL
6. gn5719nAAMEINIA (Continuous Emission Monitoring Cabinet : ABB/DURAG)
Tlunsasadanmunineinia (CO, SO2 , NOx, 02) uag 0.90 4. x 1.20 4. x 1.90 u. Usgnaude
6.1 1A3BMTI9TAOINA (Gas Analyzer : ABB) fu EL3020 T¥ns1a3n 02
6.2 13849379309 IN"A (Gas Analyzer : ABB) u A02020 Hinaata CO, SO2 , NOX
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6.3 1n3aenTaviarulueinie (Dust Monitor : DURAG) §u D-R 290 AW
6.4 1AT0IRTI9¥ANTIoIMA (Volume Flow: DURAG) u D-FL 100
6.5 ITUUMIUAU (PLC : ALLEN-BRADLY) i;‘u SLC500
6.6 srUUAIUAN (Touch Panel ; PRO-FACE) §u GP-4301TM
druusenevtenniasinsildsanru
7. geiisevinunmiuaglen (Steam & Water Analysis Unit : YOKOGAWA)
U9 0.60 4. x 5.40 3. x 1.90 . wiause
7.1 gerumesulal (Ory Panel : YOGOGAWA) 9u1ag) 0.70 3l. x 1.50 3. x 190 .
8. szuuilouudndionh (Feed Water System) Usgnoudie
8.1 feldemauazguiinaunsion (HRSG Deaerator & Feed Water Tank)
NN @ 3.05 U, x 7.70 4. YU Capacity 4,052 kW, Pressure 29.3 bar
qumnag 48.4 au.. Jewls 75.4 dudalag
8.2 wisuandsumiudou (Plate Heat Exchanger) WNALA3D9 0.88 1. x 1.50 1, x 2.23 4.
8.3 in3sguiuseiugs (HP Feed Water Pump : KSB) guihld 76.4 dw/dalus, anudu 96.2 113
Fudevawmosrun 350 Alated d1uau 3 wwdeq
8.4 1p3osguiiusedusi (LP Feed Water Pump : KSB) guiiilél 45.0 du/dalas, Head 186 m.
Fumtuawnasaun 37 Alatad f1uiu 3 wedes
9. ssuuﬁaumsmﬁﬂ%’ugmmwﬁ,ﬂamﬁmﬁeﬁﬁ (Chemical Dosing System) Usznausag
9.1 dewnasiail (Oxygen Scavenger Storage Tank) M9 @ 0.70 4. x 0.90 4.
YRR 300 Ans Wi
9.1.1 ipdasniuansiadl (Agitator) Tudeusimaseuin 250 Jas
9.1.2 Li3asgullouanaedl (Oxygen Scavenger Dosing Pump : MILTON ROY)
U RH002S wun 1.7 Ans/dals dudrouemedunm 250 Yo dnau 2 1A3ed
9.1.3 é’ﬂ’mﬂu (Oxygen Scavenger Control Panel) ‘Umﬂ@:]' 0.25 1. x0.60 4. x0.75 u.
9.2 fanansiall (Ammonia Storage Tank) TWAEY @ 0.70 at. x 0.90 4. WNAAIINY 300 G5 WiouAE
9.2.1 \damuansinil (Agitator) Tusheusimadounn 250 Yo
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9.2.2 \wpaguiiouaaiail (Ammonia Dosing Pump : MILTON ROY)
U RH002S wum 1.7 Ans/dala dushenameduung 250 Fad 1wy 2 ndes
9.2.3 §imuRs (Ammonia Control Panel) ¥u1ng] 0.25 4. x 0.60 3. x 75 3.
9.3 diinasiail (Phosphate Storage Tank) u1Adis ©0.70 1. x 0.90 &t WNAINY 300§
Wiaueey
9.3.1 IFaamuasiall (Agitator) Sushesaimaduunn 250 Tosf
9.3.2 wsasgutleuansiail (LP Phosphate Acid Dosing Pump : MILTON ROY) §u RFH003S
guifouansiedilél 1.9 Bns/Anlus Fushoueineduuin 250 fad 1 3 1A
9.3.3 Lﬂ?aaquﬂaumsmﬁ (HP Phosphate Acid Dosing Pump : MILTON ROY) ‘iu RHO02S
gullouansiaillel 1.7 ns/ialus Fudhenamesuuim 250 dad 11w 3 1edes
9.3.4 §imUAN (HP & LP Phosphate Dosing Pump Control Panel)
YA 0.38 3. x 0.80 4. x 1.30 .
10.@"1]‘3811’36346 {GTG HRSG 1, 2 CPU Control Panel) (05CJA10GH010, 05CJA20GH010)
WRF 0.80 U x 0.80 U. x 2.20 4. MU 2 90
11.g5udedayeyrad (GTG HRSG 1, 2 PIO Control Panel) (05CJA10GH020, 05CJA20GH020)
UG 0.80 1. x 0.80 U, x 2.20 ¥. U 2 YA
lz.ﬁm‘uqmumma%awﬁaﬁw (HRSG 51, 52 MCC Switchgear Control Panel) (51BJA, 52BJA)
UAG 0.60 3. x 1.20 4. x 2.28 . Y ARAA 400 V., 160 A, $wau 2 gn
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1. garRNRIARSAIUANLALLANING (DCS Operator Work Station)  §1u3u 3 4n wiaushe
1.1 99 muanska (Color Monitor : SUMSUNG) 741098 24 47
2. 99 muanska (Color Monitor : DELL) Tunaaeniw 24 i $1uau 6 1m
3. gAADNTIABIAIUANLATLARING (DCS IES Computer : DELL) wiausihe
3.1 9an1muanaua (Color Monitor : DELL) 411a98a ™ 24 i
4. gapeuRumasiiuteya (DCS LTDS Computer) wiausiae
4.1 98 muanINa (Color Monitor : DELL) 3U1A98AMW 24 7
5. yanpumesiiudaya (OPC Server Computer) wiaudae
5.1 Ranmuanawa (Color Monitor : DELL) 9198 24 i
6. ynnonfiumasLfiudeya (CEMs PC & Printer) $1uau 3 9 wieudne
6.1 9anmuanawa (Color Monitor : DELL) 4119w 24 i
- 7. ypupasiiast (Color Printer) Usznaude
7.1 ﬁmLﬂ%mﬁuﬁ (DCS IES Color Printer : HP) WUU Laser Jet Ju Enterprise M552
7.2 yueaaiiant (Color Printer : HP) wuy Laser Jet 3u Pro M4706n
7.3 \ei3esiiusi (Color Printer : HP) wuu Laser Jet U Pro MFP Md77fdw
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7.4 gueaafiust (Color Printer : OKI) MUY Laser Jet Ju C531dn

8. fimuANUTEIaNg (STG BOP PI01/PI02 Controt Panel) (05CJA50GH020, 05CJAS0GH030)
YUAG 0.80 31. x 0.80 . x 2.20 3. MU 2 YA

9. firuANUIEIIaNE (STG BOP CPU Control Panel) (05CJASOGH010)
Ag 0.80 4. x 0.80 . x 2.20 4,

10.8auRuUsEana (ELEC BOP CPU Control Panel) (05CJA30GH010)
YUIRE 0.80 1. x 0.80 U. x 2.20 .

11.m:'ﬂ'mﬁuﬂizmawa (ELEC BOP PI01/PI02 Control Panel} (05CJA30GH020, 05CJA30GHO30)
UIAg 0.80 3L x 0.80 U. x 2.20 4. 1L 2 YA

12 fussananauastuiindeyanssuiunisuia (SOE CPU/PIO Control Panel) (05CJAG0GHO10)
198 0.80 4. x 0.80 1. x 2.20 4,

13.gruAu (OPC GW Control Panel) (05CJA60GH010) w11ng 0.80 4. x 0.80 al. x 2.20 .

14.gpauR (PES Control Panel : YOKOGAWA) (05CFD10GHO01) 4unag 0.60 4. x 0.60 4. x 2.00 .

15.gmuAu (Control Panel) (51BBT10GH200, 52BBT10GH200)
YUIAG 0.60 4. x 0.60 . x 2.20 1. FIUI 2 46

16.8AuAY (LP-L1, LP-L2, LP-L3 115 kV Line Control Panel) (05AEA20GH010, 05AEA7OGHO10,
05AEAB0GHO10) wung) 0.60 4. x 0.80 3. x 2.20 4. §1u3u 3 9

17.%“]’3‘%}&1 (TP-S50,TP-G51,TP-G52 : 115 kV Generator Transfomer Control Panel) (05AEA4QGHO10,
05AEA50GHO010, 05AEA60GH010) 111¢g] 0.60 4. x 0.80 3. x 2.20 U, §1uIw 3 %9

18.4AURN (BCP : 115 kV Bus Coupler Control Panel) (05AEA30GH010)
YUING 0.60 1. x 0.80 4. x 2.20 1. U 1 4

19.gmuAx (BZP-1, BZP-2 : 115 kV Bus Zone Protection Control Panel) (05AEA90EZ010,
O5AEA90EZ011) 1@ 0.60 4. x 0.80 4. x 2.20 1. $1UIM 2 A

20.§euAn (1M : 115 kV Revenue Meter Control Panel) (05AEA90GH020)
ARG 0.60 3. x 0.80 . x 2.20 u. 1w 1 9

21 gpaue (TP-STG50, TP-GTG51, TP-GTG52 Transformer Protection Control Panel) (S0BAY10GHC10,

- |
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51BAY10GHO010, 52BAY10GH010) ‘U‘mﬂﬁ 0.60 4. x 0.80 4. x 2.20 1. 97U 3 >
22.§ivursl (2M : Energy Meter Control Panel) (05MKA90GHO10)
IR 0.60 3. x 0.80 4. x 2.20 1.
23.m:'ﬂ’mﬂu (IF1, IF2, IF3 : Interface Control Panel) (05AEA90GH030, 05AEA90GH040,
05AEA90GH050) mmwﬁ 0.60 1. x 0.80 1. x 2.20 1. MU 3 Yo
24.gmuauUssana (Steam Turbine Control Panel) (50CIN10+50CHA10+50CJ)10)
WAE 0.60 3. x 5.30 4. x 2.20 W,
25.6qﬂﬂauﬁ'ama‘s’muammmmmwa (DCS Operator Work Station , Steam Turbine Generator)
WIDUIY
25.1 9nMuanwa (Color Monitor : DELL) 9u19enTw 24 7 $11u 2 99
25.2 yisaaiam (Color Printer : HP) LUy Laser Jet 94 Pro MFP M477fdw
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1. gmuAn (6.6 kV. Medium Switchgear Control Panel : SCHNEIDER) (05BBA-05888)
WA 175 4. x 12.15 4. x 2.75 4. vuedenseualwii 6.6 K., 1,250 A,
Low Voltage Switchgear 400 Volt

2. m:muqsﬂﬂﬁwﬁ'ﬂ (Low Voltage Main Switchgear Control Panel : SCHNEIDER) (O5BFA- 05BFB)
YUAF 0.60 1. x 7.60 3. x 2.28 u. YuwRin 2,500 A.

3. graupulniingay (Low Voltage Sub Switchgear Control Panel : SCHNEIDER) (05BFC- 058FD)
YUng 0.60 3. x 11.10 U x 2.28 1. vuaRfA 3,200 A,

4. gruauingluinanidu (Low Voltage Essential Switchgear Control Panel : SCHNEIDER)
(05BMA- 05BMB) muﬂﬂm:' 0.60 4. x 10.05 4. x 2.28 4. VWIANTA 2,000 A.

5. PUANUBINBS (STG MCC Switchgear Control Panel : SCHNEIDER) (508JA)
UG 0.60 U x 4.95 . x 2.28 u. YW win 400 A.

6. grunuuamasini1IIn (Common MCC Switchgear Control Panel : SCHNEIDER) (05BJC)
YUIAG 0.60 X. x 4.20 1. X 2.28 1. YWwAARA 160 A,

7. grvuunglvihegas (Low Voltage Sub Distribution Control Panel : SCHNEIDER) (05BJB)
UIAg 0.60 . x 4.35 W, x 2.28 1. WAAAA 1,250 A,
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Uninterruptible Power Supply System : AEG
8. ﬁmvﬂu (220 VDC To 230 VAC Inverter Control Panel : AEG) (05BRU10GH010, 05BRUZ20GH010)
YRG 0.70 3. x 1.20 4. x 1.80 ¥1. 9w Output 261A. T 2 ¢
9. gAuAs (230 VAC Control Panel : AEG) (05BRA) vunad) 0.80 41, x 1.80 1. x 1.80 a1,
10.gjauRu (Bypass & Stabilizer Control Panel : AEG) (05BRU10GH020, 05BRU20GH020)
U BYP. P8 INV1/060 919 Input/Output 400/ 230 V., 87/260.8 A
uag 0.70 4. x 1.50 4. x 1.80 4. 7u1A 60 KVA. 1 2 ¢
220V DC Rectifier/Charger : AEG
11.gU5zRluih (220 VDC Battery Charger : AEG) 1 220TPRe500
UM AC Input/DC Qutput 400 V., 253 A. /220 V., 500 A 454
WAG 0.69 3. x 1.50 1. x 1.80 ¥. 13U 2 99
12.guruinglndihean (220 VDC Control Panel : AEG) qu DC 08
UM AC Input/DC Output 220 V., 630 A. /220 V., 500 A. ‘U‘Lﬂﬂé’ 0.80 1. x 1.80 1. x 1.80 a.
13 4UAAES (Battery Storage : FLAMM) Ju 2SLA1205 Valve Regulated
wm 2.0 V., 1,205 Ah/8 hr - 477 108 gn 1uau 2 4n
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L. wEesEuiAea (Diesel Engine : MTU) WU V 16 gu §u 16V 2000 G25-TB , T 2017
MNBLaTATET 536 113 433 AwA 810 kW, #1500 rom.  WARLY GERMANY

2. gimuAn (Control Panel) ¥11a 0.35 4. x 0.70 4. x 2.00 4.

3. fafuidudends (Diesel Ol Tank) BUWINANNT 4,500 Bng
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d1UUsEnNaUYRLATo9INg

1. doweiduauna 37 Alatns _

2. \n3svi @Al (Air Dryer : ATLAS COPCO) wuU Purge JuCD 110, ¥ 2017
_wmmawm‘%‘lm APF 218995 way APF 218996 ‘H‘I.J’]ﬂkﬂ‘%:m 0.40 1. x 0.95 .
WIRAINAY 4-11 U1 wERlY BELGIUM
drulsznauearsasdnsTilds iy

3, flaWnau (Instrument Air Receiver Tank ) 7161084 @ 1.53 4. x 3.10 &,

WAL 4,000 §Rs, AR 10 uns

4. faWnan (Service Air Receiver Tank ) 9unaéls @ 1.37 1. x 2.44 u.,

19ANY 3,000 GRS, ALY 10 VS
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1. wdnataiilovh (Steam Turbine: SIEMEN) U SST-400, U 2017
WNELATATEY 5949 TR 42.1 MW, 76 Bar, 525 °C, 71 5,810 rpm.
2. yaawma (Steam Turbine Reducing Gear : FLENDER GRAFFENSTADEN) Luy Parallel Shaft
‘éu Size TX100/3C , U 2017 2un Rate Power 44.5 MW., Rated Speed 5,792/1,500 rpm.
3. szuutundedy (Lube Ol Lubricating System)
3.1 fainthifunaaiu (Lube Oil Tank) TuiAARNY 15,000 Ans
3.2 Lﬂ‘%‘laaquﬁ'flﬁwéaﬁ'u (Main Lube Oil Pump) Fusie Low Speed Shaft vesmilaann
3.3 idpeguiinifuvdedu (Auxiliary Lube Oil Pump) Fusheueinedunn 30 Alednd
3.4 Lﬂ‘éaaquﬁﬁﬁwéaﬁ'u (Emergency Lube Oil Pump) Tusitsanasouin 6.6 flaine
3.5 \%0esyUneA ST Tuvaeau (Oil Cooler : KELVION) wuu Plate Heat Exchanger
U NT100M BA-150 ua3ums 78.7/80 & 1 A mAu 13 U1s 911U 2 99
3.6 \RTesnseisTuvaeiu (Ol Filter) WUu BFD 330 980 125 120N5
4. syuudeminiu (Hydraulic Control Oil System: REXROTH) Usgnaunig
4.1 feimiziulenseda (Hydraulic Oil Tank) auMAINY 40 &5
4.2 w3eaguiiniu (HP Oil Pump) dushenamssauwn 11 Alatnd S1uu 2 90
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43 m‘%aqquﬁﬂﬁu (Circulating Oil Pump) Tusieuainaiauna 1.5 Alatas
4.4 \wieaspuremuSeuriiu (O Cooler) Wiy Radiator wiosdg
4.4.1 Faaatssuneanafewisi Suseusimesuum 0.75 Alatad
5. in3asmruutiuleth (Surface Condenser : BHI) wuu Shell/Tube ud 2017
‘ViiJ”!EJLa‘ULﬂ'%’eN 160T045-101 Yu1w Heating Surface Area 4,528 f131.141,
Ternperature (IN/OUT) 46.4/33.5°C auuriulehld 250 su/dalus wdnly KOREA wdaudne
5.1 Lﬂ‘%mﬁ_’l?jm‘,mﬁmﬂ (Condenser Vacuum Pump : TSURUMI)
WUU Liquid Ring $u 125 EVMA dumenawaieuna 30 Alaind §1uu 2 ¢n
5.2 Lﬂéaﬂquﬁ’lﬂ’muﬁu {(Condensated Extraction Pump : KSB) Wuu Vertical Multi-Stage Pump
U WKT 150/006 $nsilua 210 aua/41lus, Head 200 .
Fusheuamesaua 180 Alatad S1udu 2 1Aded
5.3 ssuuvhewazeavieTvaeidu (Ball Collector System : OVIVO) Usznaunie
5.3.1 In%esguinvhauazeavie (Ball Recirculating Centrifugal Pump : GARBARINO)
U MCA 50-250 dn91lna 56.4 aua/dalug, Head 19 4.
Fussuamasuun 7.5 Aladnd wiaueIe
5.3.2 §inuAs (Tube Cleaning System Control Panel) aunag 0.40 1. x 1.00 1. x 1.30.%
6. ‘isuuﬁ'ﬂwdatﬁu (Close Cycle Water Cooling System)  Wuu Close Circuit  Usgnausig
6.1 wssauaniUdsumiudou (Plate Heat Exchanger : KELVION) wuu NT 250 S BA-100
19 Volume 400 §ns t&aTW GERMANY 112U 2 99
6.2 Lﬂéaaguﬁﬂwdalﬁu (Close Cycle Cooling Water Pump : KSB)  wuu Centrifugal Pump
quthlé 690 au/dala, Head 35.00 1. Fudeuawmasouin 90 Alatns S 2 1Adns
6.3 Suimivdawdu (Close Cycle Cooling Water Tank) WuU Horizontal Steel Tank
YN O 0.70 4. x 2.00 1. WWINAINNY 0.77 AU,
7. faamszusmalusimsiadestisfulen (Steam Turbine Ventilation Fan : PANASONIC)
Ju FY-80VDA wu1n Air Volume 19,000 au.al./Alue
Fudenawaiauin 2.2 Alated $1uu 8 g wieudig
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7.1 gAunm (HVAC Ventilation Fan Control Panel) 9119 0.40 3. x 1.00 3. x 1.30.4
8. §runusreving muraTesidinlwihisiuloth 1uing 0.60 1. x 1.20 . x 2.00.3
9, {hudn (Overhead Travelling Crane : KONE CRANES) wut Single Girder
anleniin 5 fu Usznaude
9.1 sanlW (Electric Wire-rope Hoist) 1w 5 s wioudae
9.1.1 sawmesdusenlvihentu-asunn 7.5 Aladns
9.1.2 wewmpstuindeuseniyiiiauw Span vua 1.5 Alasng
9.2 Span FuMAMUNTE 14.00 1. wSaude
9.2.1 sipweiTuindeu Span muws Runway 1nm 1.1 Aladad $1uau 2 90
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AN T I UATO9TNT...62.2. 3182 70820070 oo esseesensssssssssssseeseesssesssss s
Foradoadns.. suuyivaniminaininiavs. ( Water Treatment & Demineralization. Plant : GOSHU
wuu..Shemical. Treated. .o e D200 T e

BT RULATDE.. T eeeeemeeeeseesmsessesssessesssesessseesesessseeseseseeeseesseseeseessseseeessssessmseeesseessssseesens
PUIAAZD.. 50001, X.55.00 e, WA oo D

1$uns.. Yivanndidusielblunszuaunisnandiuiansiazuilal sy

..................................................................... L T D e T T T T P T P T Y TS TP T T TP A TP

unarrLEnse. Uvanmild 290 aua/dlu, viusansla 48 aua/dalug

.............................................................. F I T TR P M P T P TR T P T PP P T Y

BIHARLUTIIIIIIE. ..voovoveumsrssrserssssssssssssssssssssssssssessrssesssssssssssssssssasassssssssssssssssssssssssessssssssnssns

] < o
dauUsEnauvaaATeIans

1. fafanAu (Raw Water Buffer Tank) wuu Vertical Cylindrical Steel Tank
MWNAGY @ 3.50 4. x 4.75 1. WWIAANLY 30 AUy, wiouaie
1.1 \ipsguiaAu (Raw Water Pump : KSB) Wy Centrifugal guiinld 372 au./4alass
Head 15.00 y. duseuaimaivwn 22 Aladad $1u1u 2 90
2. Vennnzneuthu (Clarifier) wuu Yereuniansnsie
WIAUD B16.00 4. x 6.50 4. YWINAIY 585 AL, TUI Flowrate 290 auu/lue néausne
2.1 13ean71m (Clarifier Agitator) WUU Vertical Paddle fuseyamasaunn 3.7 Alatng
3. Yewninla (Clear Water Buffer Tank) WUy Vertical Rectangular , Reinforce Concrete
MNAUB 4.00 31 x 12.00 . x 2.00 Y. BUIMAIUY 80 AUl WiDUAEY
3.1 Lﬂ'%'aaquﬁﬂalﬂé’uﬁuﬁﬂ%' (Clarified Water Pump : KSB) WUy Centrifugal
gquihlél 190 aua/dalu fudhoueinesaun 185 Aladad d1uau 2 9
3.2 Lﬂ%ﬂdquﬁﬂﬂ‘ia\‘l (MF Feed Water Pump : KSB) wuu Centrifugal
quiild 48 aua./Aqlus Sudeseinasoun 15 Alatnd S 2 49
4 Sowntheeneu (Flow Control Tank : GOSHU KOHSAN) Uy Measuring tank
YUIAQ 0.78 11, x 1.35 11, x 1.10 3. WAL 1.0 AL, Flowrate 30 au.al/4lan

l .
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5. uptineaznay (Sludge thickener) WUy Vertical Cylindrical , Reinforce Concrete
WIAUB @7.00 4. x 3.00 1. UUIAANY 110 au.y. wioushe
5.1 138sMunzndU (Sludge thickener Agitator) Fushesawmasuwin 0.2 Alatas WIDNYALABINA
52 Lﬂ‘%iaaqumzﬂau (Sludge thickener Feed Pump : NETZSCH) WUU Screw Pump

guaznauls 5 ava/dlue fusheuamesauin 2.2 Alatad S1uau 2 9o

6. lPFBALENMENBY (Decanter : GEA) Ju UCD 305-00-32 , T 2017 yanetauiaies 8061-708
FuIALATee 1.00 1. x 2.80 U, vuawenundeld 20 ava/dalus Sanzaeuls 100 keDS/hr
Fumenawmaiuuin 18.5 Alains uaslu GERMANY wioumy
6.1 AruAs (Decanter Controt Panel) 4u1ag 0.40 . x 1.00 4. x 1.40 .

7. fqﬂﬂiaﬂﬁ'ﬂ‘ﬁ' (Micro Filter Unit : GOSHU KOHSAN) ®UU 12 uviangsq
PUALASE 1.20 1. x 2.80 o, Tlumsnseshdsluiiufl sufiuthild (Service Water Tank)
yunnsenild 71 ava/dalus $wu 2 g whoushe
7.1 iaruAu (Micro Filter Control Panet) au1g 0.50 3. x 0.80 ¥. x 1.20 .

8. ‘qmﬁ’lﬁﬂﬁqﬁf (RO Micro Filter Unit) wud Double Pass RO, 10 Membrane Module
waeTes 1.85 1. x 7.00 . dn3avdle a1 aua/dhlie d1uim 29 usnegausznaudae
8.1 ldnsee (Membrane Vessel : PENTAIR) §u 80545 $1u3u 10 Vessels
8.2 \paensatasden (Cartridges Fitter : 3M) $u 12DC4 vunaldnsas 5 Micron
8.3 Lﬂ%ﬂ\?qvﬁlﬂ (High Pressure Pump : KSB) wuu Multi-stage Pump

QUﬁEﬂﬁ 40 aua/dle Fusheuawestua 25 Alatnd
8.4 fiauAs (RO Control Panel) 4u1ag 0.50 41. x 0.80 1. x 1.20 ¥,
9. ﬁ'ﬂLﬁUif’]U%qwé (RO Water Storage Tank : GOSHU KOHSAN) Vertical Cylindrical , FRP
NIRRT @ 2.50 4. x 3.80 4. WUIAANNY 18 AUl wioudey
9.1 1p¥83gUt (RO Water Feed Pump) guilléf 40 av.a/dalus
Fusheuewmes 7.5 Alated 1w 2 1ABes

9.2 1A303gU" (CEDI Water Feed Pump) guiinld 25 auu /41l
Fusheuawmed 15 Alated S1unu 2 1edes

9.3 LH%ENE:QU‘IE’I (Reverse Filtration Pump) quﬁ"ﬂ‘lﬁ 30 au.u/4T
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Fusheuewmas 5.5 Alatad dwou 2 1edes
10.4avinu3avs (CEDI Unit : GOSHU KOHSAN)
vuAATes 2.00 . x 4.50 1. Wlumevinhuignddduiuiidaiuih (Demin. water Tank)
yueimhuIavsld 36 aus/dilie w2 g wieudae
10.1 1A3BaN30988188M (Cartridges Filter : 3M) u 12DC3 wuAldngns 1 Micron
10.2 gmuAa (Micro Filter Control Panel) ¥u1ag 0.70 1. x 0.80 41. x 1.60 4,
11 yavihauaga1ndneszuu (CP Unit) Todmiuldaaaiidreszuu MF, RO, CEDI Usznousie
11.1 denansiadl (MF EFM/ CIP Tank) 9u1midis @ 1.30 3. x 1.68 4.
YUNAIUY 2.0 aU. 1. Wiaude
11.1.1 wdeaguansiail (MF CIP Pump) guansiafidrasvien uazenssuy MF
gulél 5 aua/dilue dushouewmed 1.5 Alatnd
11.2 feinansiadl (RO/CEDI CIP Tank) 3u1mdia @1.30 1. x 1.68 4. 9u1aA149 2.0 au. 1. wiawse
11.2.1 \3sansesasiden (Cartridges Filter : 3M) ';:u 5548 vwaldnses 5 Micron
11.2.2 \wpsgueansiadl (RO CIP Pump) guansinfid1aviaruiazeinssuy RO
gulé 40 aun/dalae Fushenewmes 7.5 Alatnd
11.3 genuna (MF, EFM, RO/CEDI CIP Pump Control Panel) 211ag 0.50 &1, x 0.80 al. x 1.40 a1,
12 aeWnnsaniuedu (Sulfuric Acid  Storage Tank : GOSHU KOHSAN)
YN @ 0.65 4. x 0.97 4. VUIAAIINY 300 85 wiuee
12.1 isesguifounsaimediu (Sulfuric Acid Metering Pump : MILTON LOY)
U GMOO25PRL MNN v 25 Bna/dala dushenawmasouin 290 Yad $tuou 2 iedes
13.8enansaitioatiunisiiaseniu (Biocide Acid  Storage Tank : GOSHU KOHSAN)
AR @ 0.65 1. x 0.97 U, WIAAMINY 300 Ans WioueI
13.1 1A309n7u (Agitator) Sudewsinasaunn 0.37 Alatad
13.2 1n3nsguiiouasiall (Biocide Acid Metering Pump : MILTON LOY)
FUP+113-718N1 wum 1.0 Bas/dalus Fudevawmosuun 42 Yad 1w 2 e
14 fainansiediUsanunisiinneniy (Anti-Scale Storage Tank : GOSHU KOHSAN)
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YRS @ 0.65 3. x 0.97 1. VWMANUY 300 8nT Wi
14.1 dasguiiauansiail (Biocide Acid Metering Pump : MILTON LOY)
3u P+113-718N] wunn 1.0 Ans/dalug Fudhevaiwedaun 42 fnd Sruau 2 Teq
15.89Wnansiad (Bisulfite Storage Tank : GOSHU KOHSAN)
RS @ 0.87 4. x 0.92 1. YUIAAINY 500 §ns WiBUAIE
15.1 wisnemu (Agitator) Fusieusimeiouin 0.37 Alatad
15.2 w3asguilouasiedl Biocide Acid Metering Pump : MILTON LOY)
Ju P+143-718N wun 1.9 Ans/Alug dudheneimeiouin 42 Jad dwou 2 1edeq
16 yawulndies (Polymer Preparation Unit) vunm 1.0 aun/4alus Ussneusne
16.1 feuawazdoulndiues (Polymer Feed Hopper) 211991349 100 &n3
Judauamesyun 0.25 Aladar wiouse
16.1.1 waweituloulwiuefasdaniunanauia 0.18 Aladnd
16.2 fanuranindiwes (Polymer Mixing tank : GOSHU KOHSAN)
YN @ 1.00 Y. x 1.20 4. YUIAANY 900 Ans. wivuse
16.2.1 w3namulndiues (Agitator) Fudesaimasauin 0.37 Alated
16.3 aannlndiuss (Polymer Storage tank : GOSHU KOHSAN)
YUIAGa 1.10 1. x 1.50 1. x 0.80 ¥, YWIAANY 1,300 Gns
16.4 Lﬂ?mquﬁauﬂimﬁmsﬁu (Sulfuric Acid Metering Pump : MILTON LOY)
U GMO400PPT MNN w119 400 Bns/dalus Fudnevaieivunm 290 s 1wy 4 Ades
17 fanlairesdlansanted , Toalw (NaOH Bulk Storage Tank : GOSHU KOHSAN)
PUIAGT @ 1.60 4. x 2.80 1. YUIAAIWY 5.5 aual.  wieue
17.1 wiasgulnfsulansenles (NaOH Metering Pump : MILTON LOY)
$u GMOOSOPRIMNN wunn 50 Ans/dals Fusauaimaseunn 250 Fad d1ou 2 1aes
17.2 inFesgulmfsnlansenlad (NaOH Metering Pump : MILTON LOY)
1 GMO025PRIMNN w1 25 Ans/dka Fudousinadaun 250 $nd d1uau 2 1es
17.2 insesgulmivslensenles (NaOH Metering Purmnp : MILTON LOY)
4 MRAL1-D107XA 1@ 13 Bns/Halae Sudieuamedautn 250 od 1w 2 1ades



AunUNSgUAIRIRNTNANY

=l o e o a  w = '
LONATNTHARITIHALLDUAATDIINT MUNIINLATONRNT e 24  (d)
P P 5 = s o os o o L4 o o
YAADTUNFLATONNNT UTWY DUNE U.NFU LWILIDT (528D9) 5 91N/

muvsifauadaadng 62 - 314 - 701 - 0074  (#i9)

3 = a '
drudsenauyansedans (ma)

18 fainlnAenlelunaslsyl , aeTu (NaOCL Storage Tank : GOSHU KOHSAN)
AR @ 2.00 1. x 3.60 U VARG 11 aUN. WiDUAIE
18.1 13naguileuleiualalunaslsyi (NaOCL Metering Pump : MILTON LOY)
U GMOOZOPPIMNN wune 85 Bns/dlaa dushenaines 250 Fnd d1uau 2 a3
18.2 wssguioulmdealgluaaslsy (NaOCL Metering Pump : MILTON LOY)
1 GMO170PPIMNN 2unm 170 Ans/dalan dushenewad 250 Sad $1uau 2 1ATeq
19.feWnlwdngiidumaalsn (PAC Storage Tank : GOSHU KOHSAN)
A3 @ 2.00 1. x 3.60 U. VIAAINY 11 AUN. WIBUATE
19.1 wiasguileulndagiiifunastse (PAC Metering Pump : MILTON LOY)
51 GMOO9OPP IMNN wum 85 &ns/Hlus dusheuaines 250 Sad d1uu 2 1Ades
20.UaUSuanminge (Neutralized Effluent Basin) Wuu Reinforce Concrete
PWIAVB 6.50 3. x 11.00 ¥, x 2.00 1. Hlumsufudanudunsa-maindetauddutada
WNAAIINTY 150 AUl wiBueY
20.18sminde (Priming Tank) Tunnls @ 0.50 3. x 0.94 1. WIAAMLY 30 An
20.2 m‘%iaaquﬁ)ﬂt?m (Neutralized Effluent Pump) Wwuu Selp-Primimg
quinlé 16aua/4hTue Fusrenaimasounn 2.2 Alatad d1uau 2 9n
203 in¥asithay (Air Blower : ANLET) kUU Rotary Pump  §u 5BE65H
U0 2,59 aua/Ani dudenaweiuuin 3 Alatnd duiu 2 ge
21.8aWnau (Air Receiver Tank) 2u1ada @ 0.95 1. x 1.80 4. YWIAAIMY 1,200 Hns
22 UaWninie (Retention Pit) WUU Uspaunia PWIPAINY 1,540 aU.L. WiBuME.
22.1 wiasguniniia (Retention Pit Pump : KSB) sumguiilé 222 au /Al
Tuseuames 15 Aladnd d1uau 2 1Teq
23 Yo (Emergency Pit) WUU UaABUNTA YUY 1,500 AUl
24.1 1¥asgunindis (Retention Pit Pump : KSB) wunaguthléf 222 au.a/dalus
Fushesowmas 15 Aladed S1urm 2 1ATeq

24 dgWnihienaudaeaan (Inspection Pit) WUU UBABUNTA TUIAUB 5.20 3. X 3.60 1, x 2.27 4.
WNANUY 50 A,




fulnsunzsidouesesinsnany

b=l ﬂ. [ a q: - ni 1
LNANTLARIIIEALLALAATEINNT FANURNIINATOINNT BIN 24 (519)

~ o & = [ o oar o 0w
FOANTUNNILATDINAT UTWY DURE ﬁ.ﬂ'ﬁ.l LW']L’J@% (syeed) 5 AN

Lﬁ%%SLﬁUuLﬂ“gaﬁTﬂ‘i 62 - 314 - 701 - 0074 (sia)

daudsznauvsansadns (da)

25.
26.
27.
28.
29.
30.

APnuAs (MCC. WTP Control Panel : SIVACON) 919§ 0.80 3. x 7.80 3t x 2.30 4.

PUAN (WTP Control Panel 1, 2 : EMERSON) 70 0.80 31 x 1.40 1. x 2.20 4. W21 2 49
AruUAU (Network Control Panel : EMERSON) au1# 0.80 1. x 0.70 4. x 2.20 4.

AUAN (AC/DC Distribution Control Panel : EMERSON) 216 0.80 4. x 0.70 a1 x 2.20 3.
AUAN (Lan System Control Panet) 9um 0.80 4. x 0.80 . x 1.40 4.
mmugmzwﬁwﬁw%ajm‘é (Interface Control System) Usgnaunae

30.1 \nFaspaufiaimesnuey (Computer Set : DELL) #30u900IEAIN 13U 2 90

30.2 133t (Color Printer : HP) WU Laser Jet $u Pro M452nw

¢ By aBe aFBe

W2 2



Anununzigunsa9InNINans

LNEISULEARIIBAZIIUALATAIEINT ATUNIIINATIDINTLAY e 2

Seanuiiaaasoesng.. V3s aune 9.5 wes (Greee) 5 1

--------------------------------------------------------------------------------------------------------

-------------------------------------------------------

wuu...nduced draft Cross Flow, 2 Cells . 10 TR 107 04 X N
AT LB ULATDE. e rereeeeeevssesssesssssassssssssassassasssosesossssess s esoessesee e eeeeeeeeeseessesseees e e esee s
VU204, 16:00 3 X 32.00.8, X 1570 8. WESIUATT e e

---------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------

dHulsznavvauasasans

1. imau (Induced Draft Fan) Wuv Vertical Axial Flow
Tuienswmetunn 132 Aladar d1uau 2 9a
2. Lﬂ%BQQU‘If’] (Main Cooling Water Pump : KSB) wuu Double-Entry Centrifugal i:u RDL 800-740A1
wndasimsivavenit 7,920 ava/dalue Fudonawmedouin 580 Alatas 1uaw 2 etes
3. Lﬂ%@\‘]@U‘E’] {Auxiliary Cooling Water Pump : KSB) wuu Centrifugal JuU ELANORM RG 250-330
nadnsmsinavenii 660 aua/dalie Fudouamedvunn 75 Alated S 2 intes
4. godlauensiaiiuiunmnmilussuuhszuteaudeu (Chemical Dosing System) Ussnausae
4.1 fewinasenmzeiu (98 % Sulfuric Acid Storage Tank : NALCO)
VRN @ 1.20 1. x 1.80 . WWIAAMUY 2,000 Bns niouss
4.1.1 wispaguliounsarmedu (98 % Sulfuric Acid Dosing Purmnp : PROMINENT)
Ju BT4BOT08PVT vun 7.1 Ans/dhlus dufesamasvunm 16.5 fad $1uam 2 wedes
4.2 fadauansiadl (Corrosion Inhibitor Storage Tank : NALCO)
WA @ 1.03 3. x 1.55 1. YUIAAINY 1,000 Bns wiondng
4.2.1 w3ssguileuansiadl (Corrosion Inhibitor Dosing Purnp : PROMINENT)
{u BT4B1604PVT 2w 3.6 Ans/lus duseuainasounm 15.5 36 S1wuou 2 wises




AMUNMUNZIUEULATE9TNTNANS

a d o o Y = '
NATIARITIHALLALALATENTNT MIUNIMLATANRANT BIY 25 (#9)
o = 5 = ar = ) s & 6
FAANTUNAUATIBINNT UTEN DUNZ U.NY WWIBT (F28849) 5 9109

awzdouninedng 62 - 314 - 701 - 0075 (#0)

drulsznavvaunsesdns (#a)

4.3 fialouanaiadl (Scale Inhibitor Storage Tank : NALCO)
WIAAY @ 1.03 . x 1.55 1. 1unAug 1,000 dns wiswse
4.3.1 inSesguilouansiafl (Scale Inhibitor Dosing Pump : PROMINENT)
$u BT4B1604PVT aunm 2.2 Ans/AnTue dudeueinadoutn 12.2 3nd swiu 2 indes
4.4 detlouansall (10 % NaOCl Storage Tank : NALCO)
WAL @ 1.85 4. x 2.73 . YWINAINY 6,000 Bns waume
4.4.1 Lﬂé@\‘]@i.lﬂﬂﬂﬂ']‘imﬁ (10 % NaOCl Dosing Pump : PROMINENT)
{1 DLTAOT30PVT wunn 29.2 8n5/dlua dusheeinaduun 73 i d1unm 2 indes
5. giaaunAx (Main Cooling Control Panel) wuag 0.35 al. x 0.70. &1, x 1.30 &,



A11nuUNZlgULATaRNTNAaNS

--------------------------------------------------------------------------------------------------------

YN THULATDIINT .. 82,0308, 2 701 20076 oo eeerssessesesssssssessssssesessessssssenesenenns
Foirsoens.. aoviunazdndoni. (GT Make:-up. Water Storage & Transfering Unit.)..........
WU, Yerdical Fixed Roof . Tank ..o 1 TR 17201 3 (OO
AT AYATD. . Coverresrersresssssraresssssessssssssresssrsassessesssessasessessssssesssssaressssssssrasssssrsssaressssssseees
PUALASD .. &0s\ash; 12,00 8. X 145080 WA TUTE oo DB .

---------------------------------------------------------------------------------------------------------------------------------

YUIAAIIUEANNITO.. IHIAAT D 1000 AU eeeeeeeeseee s eeeeeasesesessessssssseseessssssnsasessss

EINARITINIINE. e ersevererercsssmeresnessessessesnssescssasessesesesssesesssessesssesssssessassssssssssssssssssss

drutsenauveaaiagdng

1. ﬁ’uﬁuﬂ"}ﬂﬁqw‘ﬁf (CT Make-up Water Storage Tank) Wuu Vertical Cylindrical Steel Tank
Jul 2017 ueds @ 12.00 . x 14.50 ¥ WWWANNY 1,500 AU,

2. Lﬁ%’lmguﬁ’l (CT Make-up Water Transfer Pump : KSB) Wuu Centrifugal
wunguilé 480 auu/AhTue , Head 24 u. usenamasvun 45 Alates S 2 9m




AMUnuNdsuLAsa9InsNaty

LNEISHEAITIIALITEALASDIINT MIUNIITUATDIINTEAUT . eeerrerrennes X (R

Soanuiicauatoesns. UStm aume T.05u wnes (xeey) 5 i

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

AUNELUIUEATDIDNG... 02,5 3082 10 2007 o oeeeeeeeeeeeereeeeeesesraseessemseeseseseessmsmesesenns
Foiasoedns.. wiiusezdndeninians. ( Demineralized Water Storase & Transferring. Unit )
WUU.. Yertical Fixed. Roof .. Tank.. oo Seone i 2007 e
P T L RULATD e Corerreeserersesersesssssessssssssssssssasassesasssassassessssssesassessssesasssseensassassssassssmmmsessnssnsmses
PURLASD .. &0s\ash; 12008 % 14.50 oo WESITUTT oo DB oo

19 unns.. Nusazandesiusansdslumdatn

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn L Ty T Ty P Y P Y

YUIAAIMUEAIHITE.. VHIARTTHT, L300 AU ieeeeeeeseceeeeeeeesesseseesesssssssssesessesseserssensasans

BN AR UTNEIE.cvvvverrrrenesssessesssssessssssnssens e RS eaA RS RS ee

drudsenauynan3asdng

1. ﬁ’QLﬁU‘l}”]U%a:VIfﬁf (Demineralized Water Storage Tank) WUy Vertical Cylindrical Steel Tank
JUT 2017 Ywwds @ 12.00 4. x 14.50 4. YWIRAINY 1,500 AU,

2. Lﬂ‘%as‘iqu'] (Demineralized Water Transfer Pump : KSB) wuu Centrifugal
ynaguild 60 aua/Aalus, Head 42 1. Fudheusiwaiuun 15 flated $1umu 2 4




AinaunslsuLAIe99NINaNg
LBNATSHARITIHALLDEALASDIINT AUAIIIATDIINTLAD oo 28,

Saan Ut uATaesns.. U3t aung T.03x wnes (sveey) 5.9n

---------------------------------------------------------------------------------------------------------

SoraSaedng. wafivuasdndeni (Service Water Storage & Transferring Unit )

D e e e T e T T e i e T T P R e P T P P TP P T

U, Yertical Fixed Roof .. Tank. .o U 2006 e
P T BIYATOe . Ceererereeeeeeeesenmemsssesssssessesssessessemseessesssee s seseseassessssasensseesssssnssssensassnsaenseneeseneas
YUIALATDS.. &Qslash: 12.00.80 X 14.50 8 o, AR T 1 L L

---------------------------------------------------------------------------------------------------------------------------------

YUIRAIINEINI5O.. TRINOIUD 1500 AU e e

BINELUBTEIE. oo cereserereessssres s sssessssesessstsseses s sssss s sssssssss s ssssssssssssssss

duUsEnNaUVDIATIIEINT

1. faffuthld (Service Water Storage Tank : GETABEC) wuv Vertical Cylindrical Steel Tank
Jut) 2016 Yualis @ 21.00 4. x 10.00 W. YUIAAIY 3,000 UL,

2, Lﬂ"%‘aaquﬁﬂ (Service/Fire Water Transfer Pump : KSB) wuu Centrifugal
wnguihld 15 aua/Als, Head 52 1. dudawueimesaun 5.5 Alates 1w 2 o0 .
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ANUNMUNTIU8ULATIRNTNANY
ONAISUERITI9AZIDIALASRIENT AINREILASadnTIaU . 72

Faaauiisaatosdns., ViEn aunz O.050 wwes (szeeq) 5 $ain

--------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------

WUUoZaemmrseeneemsesassersesesessssssnsssasssssssssasmssnasssnssn g1 VIO 210X ¥ OO
-

T AULATOD, .o verenssessesssersosearssssssssassessenssssssesessssnsssssessssnsessssensassassessssmsessesessessssesesssses

PUIALATBL. 200, 2 X 1500 8 WAIIIUA T e D,

---------------------------------------------------------------------------------------------------------------------------------

YUIAAUEINT0,. U9, Water Flow Rate 2 x. 1,250, GPM,. .. Pressure 145 PSIG

-----------------------------------------------------------------

HHARUNTER. STATES.OE AMERICA. oo vevereesrscsrsssssssssssnmessssssssssssssssssssssessseens et

= ar I
tAS99ANSUSENAUAY

1 Lﬂ%aaquﬁw (Diesel Engine Fire Pump : PATTERSON) wuu Centrifugal Pump, Size 8X6 YR
PWIRBNSINITINE 1,250 GPM., 145 PSIG namty U.S.A. wiaushe
1.1 1ATeeusiaa (Diesel Engine : CLAKE ) WUU 6 U $u JUSH-UF34 , U 2016
MNBLAUATES PEEOIBEOD1659 YUMATINAINTSE TUIA 175 BHP 7 3,000 rpm
L1 ufuditudomas (Fuel Day Tank) WWINAIIR 750 8ns
1.2 §iarumsl (Diesel Engine Fire Pump Controller) 4@ 0.35 4. x-0.65 a1. x 1.25 4.
2, Lﬂéaaquﬁw (Motor Driven Fire Pump : PATTERSON) tuu Centrifugal Pump, Size 8X6 YR ‘
VINBLAUATEY FP-CO155877 munadnsinisivia 1,250 GPM,, 145 PSIG
JUAIBLOINDITUIR 150 USEN NARlY U.SA wiaudie
2.1 gnuRu (Electric Fire Pump Controller) 4ua 0.40 a1 x 0.70 1. x 1.70 .
3. in3asguih (Jockey Pump : GRUNDFOS) uuu CR5-26 aunasmsnmsiua 5.8 au.a/dlus

Fuieuawasuum 4.0 latnd
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- ENGINE DATA -

MTU Project No.

No. Index | Unit 16V2000G25-TB
Application Group 3B
MTU data code 15
Intake air temperature °C 25
Charge-air coolant temperature °C 55
Barometric pressure mbar 1000
Site altitude above sea level m 100
Raw-water inlet temperature °C -

0. DATA-RELEVANT ENGINE DESIGN CONFIGURATION
1 | Fuel-consumption optimized X
2 Exhaust-emissions optimized R
(limit values see Exhaust Emissions, Chapter 21)

16 Complies with: "TA-Luft" (Edition 1986) R
(German clean-air standard)

Complies with:

17 |Regulations for stationary power plants in France -
(arrété du 25 Juillet 1997)

Complies with:

18 |US EPA, regulation for nonroad engines -
(40 CFR 89 - Tier 1 -)

Complies with:

25 | US EPA, regulation for nonroad engines -
(40 CFR 89 - Tier 2 -)

12 Engine with sequential turbocharging R
(turbochargers with cut-in/cut-out control)

13 Engine without sequential turbocharging X
(turbochargers without cut-in/cut-out control)

31 | Engine with air-cooled charge air -

32 |Engine with water-cooled charge air (external) X
1. POWER-RELATED DATA (power ratings are net brake power to ISO 3046)

1 |Engine rated speed A rpm 1500

3 | Mean piston speed m/s 7.5
Continuous power ISO 3046 (10% overload capability)

4| (design power DIN 6280, ISO 8528) A kW 810

5 |Fuel stop power ISO 3046 A kw 891
Mean effective pressure (MEP)

8 (Continuous power ISO 3046) bar 20.35
Mean effective pressure (MEP)

9 | (Fuel stop power ISO 3046) bar 224
2. GENERAL CONDITIONS (for maximum power)

1 |Intake air depression (new filter) A mbar 15

2 |Intake air depression, max. L mbar 50

3 | Exhaust back pressure A mbar 30

4 |Exhaust back pressure, max. L mbar 85

5 | Fuel temperature at fuel feed connection R °C 25
3. CONSUMPTION
Specific fuel consumption (be) - 100 % CP

171 (+ 5 %: EN 590; 42.8 MJ/kg) R | g/kwh 198
Specific fuel consumption (be) - 75 % CP

18 | (+'5 %; EN 590; 42.8 MJ/kg) R | g/kwh 198
Specific fuel consumption (be) - 50 % CP

19 1 (¥ 5 %; EN 590; 42.8 MJ/kg) R |glkwh 203
Specific fuel consumption (be) - 25 % CP

20 | (+'5 %; EN 590; 42.8 MJ/kg) R |g/kwh 226
Specific fuel consumption (be) - FSP

21| (+ 5 %: EN 590; 42.8 MJ/kg) R | g/kwh 198

73 |No-load fuel consumption R |kg/h 16

61 Lub_e oil consumptign after 100 h of operation R % of B 05
(B = fuel consumption per hour)

Lube oil consumption after 100 h of operation, max. o

62 (B = fuel consumption per hour) L % of B 1.0
4. MODEL-RELATED DATA (basic design)

3 | Engine with exhaust turbocharger (ETC) and intercooler X

4 Exhaust piping, non-cooled X

Explanation:
CP = Ref.value: Continuous power FSP = Ref.value: Fuel stop power

A = Design value G = Guaranteed value L = Limit value, up to which the engine can be operated, without change (e.g. of power setting)

X = Applicable - = Not applicable N = Not yet defined value

Z = See notes provided after "ENGINE DATA"

R = Guideline valut
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- ENGINE DATA -

MTU Project No.

No. Index | Unit 16V2000G25-TB
Application Group 3B
MTU data code 15
Intake air temperature °C 25
Charge-air coolant temperature °C 55
Barometric pressure mbar 1000
Site altitude above sea level m 100
Raw-water inlet temperature °C -

5 | Exhaust piping, liquid-cooled -

33 |Working method: four-cycle, diesel, single-acting X

34 | Combustion method: direct injection X

36 |Cooling system: conditioned water X

37 |Direction of rotation: c.c.w. (facing driving end) X

6 | Number of cylinders 16
7 | Cylinder configuration: V angle degrees (°) | 90

10 |Bore mm 130

11 | Stroke mm 150

12 | Displacement, cylinder liter 1.99

13 | Displacement, total liter 31.84

14 | Compression ratio 16

40 | Cylinder heads: single-cylinder X

41 | Cylinder liners: wet, replaceable X

24 | Number of inlet valves, per cylinder 2

25 |Number of exhaust valves, per cylinder 2

15 | Number of turbochargers 2

18 | Number of intercoolers 1

28 |Standard flywheel housing flange (engine main PTO) SAE 0

43 |Flywheel interface (DISC) 18"

46 |Engine mass diagram, drawing No. N

47 |Engine mass diagram, drawing No. (cont.) N
5. COMBUSTION AIR / EXHAUST GAS

8 |Charge-air pressure before cylinder - CP R | barabs 3.0

27 | Charge-air pressure before cylinder - FSP R | barabs 3.2

9 | Combustion air volume flow - CP R |m¥s 1.0

10 |Combustion air volume flow - FSP R | m¥s 1.1

11 |Exhaust volume flow (at exhaust temperature) - CP R m3/s 2.70

12 | Exhaust volume flow (at exhaust temperature) - FSP R m3/s 2.95

15 | Exhaust temperature after turbocharger - CP R °C 520

16 | Exhaust temperature after turbocharger - FSP R °C 530
6. HEAT DISSIPATION

15 st teiptod b e oGP R s

16 | it ofl neat, wihout Sxarge-ai heat R kW N

26 |Charge-air heat dissipation - CP R kw 170

27 |Charge-air heat dissipation - FSP R [ kW N

33 |Radiation and convection heat, engine - CP R kw 45

34 |Radiation and convection heat, engine - FSP R kW N
7. COOLANT SYSTEM (high-temperature circuit)

i g?ﬂ:gitr:: r:&fl:er';ittgrioo”ng equipment) AT 95

20 |Coolant temperature after engine, alarm R °C 97

21 |Coolant temperature after engine, shutdown L °C 102

25 | Coolant antifreeze content, max. L % 50

30 |Cooling equipment: coolant flow rate A m®h 40

35 | Coolant pump: inlet pressure, min. L bar 0.4

36 | Coolant pump: inlet pressure, max. L bar 1.52

41 Pressure loss in off-engine cooling system, max. L bar 0.7

Explanation:
CP = Ref.value: Continuous power FSP = Ref.value: Fuel stop power

A = Design value G = Guaranteed value L = Limit value, up to which the engine can be operated, without change (e.g. of power setting)

X = Applicable - = Not applicable N = Not yet defined value

Z = See notes provided after "ENGINE DATA"

R = Guideline valut
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- ENGINE DATA -

MTU Project No.

No. Index | Unit 16V2000G25-TB
Application Group 3B
MTU data code 15
Intake air temperature °C 25
Charge-air coolant temperature °C 55
Barometric pressure mbar 1000
Site altitude above sea level m 100
Raw-water inlet temperature °C -

47 Breat.her valve (expansion tank) R bar N
opening pressure (excess pressure)

48 Breat_her valve (expansion _tank) R |bar N
opening pressure (depression)

54 |Cooling equipment: height above engine, max. m 15.2

53 | Cooling equipment: operating pressure A bar 22
Coolant level in expansion tank, below min.

74 L X
shutdown
8. COOLANT SYSTEM (low-temperature circuit)

Coolant temperature before intercooler o
9 N : ; A C 55
(at engine inlet from cooling equipment)

13 |Coolant antifreeze content, max. L % 50

17 | Charge-air temperature after intercooler, max. L °C 75
Temperature differential between intake air and

76 . N A K N
charge-air coolant before intercooler
Temperature differential between intake air and

75 . . L K -
charge-air coolant before intercooler, max.

45 Charge-air temperature after intercooler, max. L oc N
for compliance with "TA-Luft" at CP

20 |Cooling equipment: coolant flow rate A m®h 14

24 | Coolant pump: inlet pressure, min. L bar 0.4

25 |Coolant pump: inlet pressure, max. L bar 1.52

29 |Pressure loss in off-engine cooling system, max. L bar 0.7

43 | Cooling equipment: height above engine, max. L m 15.2

36 Breat_her valve (expansion tank) R bar N
opening pressure (excess pressure)

37 Breat.her valve (expansion ltank) R bar N
opening pressure (depression)

38 |Pressure in cooling system, max. bar N

42 | Cooling equipment: operating pressure A bar 22
Coolant level in expansion tank, below min.

68 L X
shutdown
10. LUBE OIL SYSTEM

1 | Lube oil operating temp. before engine, from R °C 88
2 | Lube oil operating temp. before engine, to R °C 98
5 | Lube oil temperature before engine, alarm R °C 100
6 |Lube oil temperature before engine, shutdown L °C 105
8 | Lube oil operating press. bef. engine, from R bar 5.5
9 | Lube oil operating press. bef. engine, to R | bar 6.5

10 |Lube oil pressure before engine, alarm R bar 4.4

11 | Lube oil pressure before engine, shutdown L bar 3.9
Lube oil fine filter (main circuit):

19 ] 1
number of units
Lube oil fine filter (main circuit):

20 . 2
number of elements per unit

2 Lubg oil fine ﬁ_Iter (main circuit): R mm 0.009
particle retention

32 Lube oil flnve filter .(maln circuit): L bar 0.8
pressure differential, max.

11. FUEL SYSTEM
1 Fuel pressure .at fuellfeed connection, min. L bar 03
(when engine is starting)
2 Fuel pressure lat fuellfeed connection, max. L bar +05
(when engine is starting)
Explanation:
CP = Ref.value: Continuous power FSP = Ref.value: Fuel stop power

A = Design value G = Guaranteed value L = Limit value, up to which the engine can be operated, without change (e.g. of power setting)

X = Applicable - = Not applicable N = Not yet defined value

Z = See notes provided after "ENGINE DATA"

R = Guideline valut



MTU Friedrichshafen

Sheet 4 of 8

Technical Sales Documentation

Printout: (y-m-d) 2011-05-27
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MTU Project No.

No. Index | Unit 16V2000G25-TB
Application Group 3B
MTU data code 15
Intake air temperature °C 25
Charge-air coolant temperature °C 55
Barometric pressure mbar 1000
Site altitude above sea level m 100
Raw-water inlet temperature °C -

37 |Fuel supply flow, max. A liter/min 10

8 |Fuel return flow, max. A liter/min 4.5

10 |Fuel pressure at return connection on engine, max. L bar 0.5

12 | Fuel temperature differential before/after engine R °C 40

15 | Fuel prefilter: number of units A -

16 | Fuel prefilter: number of elements per unit A -

17 | Fuel prefilter: particle retention A mm -

18 |Fuel fine filter (main circuit): number of units A 1

19 | Fuel fine filter (main circuit): number of elements per unit| A 1

20 |Fuel fine filter (main circuit): particle retention A mm 0.005

21 |Fuel fine filter (main circuit): pressure differential, max. L bar 1.0
12. GENERAL OPERATING DATA

1 Cold start capability: air temperature R °c 0**
(w/o starting aid, w/o preheating) - (case A)

2 Add_itional condition (to case A): R |°c N
engine coolant temperature

3 | Additional condition (to case A): lube oil temperature °C +10**

4 | Additional condition (to case A): lube oil viscosity SAE 30**

9 Cold start capability: air temperature R oc 0™
(w/o starting aid, w/ preheating) - (case C)

10 Add'lllonal condition (to case C): R °c +40*
engine coolant temperature

11 | Additional condition (to case C): lube oil temperature R °C -5**

12 | Additional condition (to case C): lube oil viscosity R SAE 10W30

21 |Coolant preheating, heater performance (standard) R kW 4

22 |Coolant preheating, preheating temperature (min.) R °C 32

28 Breakaway torque (withoout driven machinery) R Nm 770
coolant temperature +5°C

30 Breakaway torque (withoeut driven machinery) R Nm 440*
coolant temperature +40°C
Cranking torque at firing speed (without driven

29 |machinery) R | Nm 510*
coolant temperature +5°C
Cranking torque at firing speed (without driven

31 machinery) R Nm 405*
coolant temperature +40°C
Starting is blocked if the engine coolant temperature is o

96 C 0
below

37 |High idling speed, max. (static) L rpm 1660

38 |Limit speed for overspeed alarm / emergency shutdown L rpm 1800

42 | Firing speed, from R rpm 100

43 |Firing speed, to R rpm 120
Engine coolant temperature before starting

44 full-load operation, recommended min. L °c 40
(for emergency/standby sets with coolant
preheating: at least the preheating temperature)

48 | Minimum continuous load R % 20
Extended low or no-load operation possible

49 . N X
(consultation required)

Engine mass moment of inertia "

50 | (without flywheel) R | kgm 373
Engine mass moment of inertia 2

51 (with standard flywheel) R kgm 6.55

52 |Standard flywheel mass moment of inertia kgm? 2.82

69 | Speed droop (with electronic governor) adjustable, from % 0

70 Speed droop (with electronic governor) adjustable, to % 5

Explanation:
CP = Ref.value: Continuous power FSP = Ref.value: Fuel stop power

A = Design value G = Guaranteed value L = Limit value, up to which the engine can be operated, without change (e.g. of power setting)

X = Applicable - = Not applicable N = Not yet defined value

Z = See notes provided after "ENGINE DATA"

R = Guideline valut
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- ENGINE DATA -

MTU Project No.

No. Index | Unit 16V2000G25-TB
Application Group 3B
MTU data code 15
Intake air temperature °C 25
Charge-air coolant temperature °C 55
Barometric pressure mbar 1000
Site altitude above sea level m 100
Raw-water inlet temperature °C -

95 |Number of starter ring-gear teeth on engine flywheel ‘ ‘ 118
13. STARTING (electric)

12 |Starter, rated power (make DELCO) (standard design) R kw 9.5
Starter, rated power

22 (make PRESTOLITE) (standard design) R kw 9.2

2 | Starter, rated voltage (standard design) V= 24

14 | Starter, power requirement max. (make DELCO) A 1600
Starter, power requirement at firing speed

15 | (make DELCO) ROA 800

16 |Start attempt duration (engine preheated) s -

17 |Start attempt duration (engine not preheated) s -

18 |Start attempt duration, max. L s 6
15. STARTING (pneumatic/oil pressure starter)

5 | Starting air pressure before starter motor, min. R bar 17
6 | Starting air pressure before starter motor, max. R bar N
7 | Starting air pressure before starter motor, min. L bar N
8 | Starting air pressure before starter motor, max. L bar N

18 | Start attempt duration (engine preheated) R s N

19 |Start attempt duration (engine not preheated) R s N

20 |Start attempt duration, max. L s N

21 Air cpnsumption/start attempt R mA3n 0.83
(engine preheated)

Starting air tank for 3 start attempts .

23 (max. 40 bar) (engine preheated) R liter N
Starting air tank for 3 start attempts .

24 (max. 30 bar) (engine preheated) R | liter N
Starting air tank for 6 start attempts .

25 (max. 40 bar) (engine preheated) R liter N
Starting air tank for 6 start attempts .

26 (max. 30 bar) (engine preheated) R liter N
Starting air tank for 10 start attempts .

2 (max. 40 bar) (engine preheated) R liter N
Starting air tank for 10 start attempts .

28 (max. 30 bar) (engine preheated) R | liter N
16. INCLINATIONS - STANDARD OIL SYSTEM (ref.: waterline)

Longitudinal inclination, continuous max.

15 |driving end down L degrees (°) |5
(Option: max. operating inclinations)

Longitudinal inclination, continuous max.

17 |driving end up L degrees (°) |5
(Option: max. operating inclinations)

19 Tran‘svgrse inclinatiop, cpntilnuqus max. L degrees (°) 10
(Option: max. operating inclinations)

18. CAPACITIES
1 | Engine coolant capacity (without cooling equipment) liter 130

10 |Intercooler coolant capacity liter 20

11 |On-engine fuel capacity liter 5
Engine oil capacity, initial filling

14 | (standard oil system) R | liter 102
(Option: max. operating inclinations)

QOil change quantity, max.

20 |(standard oil system) R liter 99
(Option: max. operating inclinations)

Qil pan capacity, dipstick mark min.

28 (standard oil system) L liter 69
(Option: max. operating inclinations)

Explanation:
CP = Ref.value: Continuous power FSP = Ref.value: Fuel stop power

A = Design value G = Guaranteed value L = Limit value, up to which the engine can be operated, without change (e.g. of power setting)

X = Applicable - = Not applicable N = Not yet defined value

Z = See notes provided after "ENGINE DATA"

R = Guideline valut
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- ENGINE DATA -

MTU Project No.

No. Index | Unit 16V2000G25-TB
Application Group 3B
MTU data code 15
Intake air temperature °C 25
Charge-air coolant temperature °C 55
Barometric pressure mbar 1000
Site altitude above sea level m 100
Raw-water inlet temperature °C -
Qil pan capacity, dipstick mark max.

29 |(standard oil system) L liter 92
(Option: max. operating inclinations)

19. WEIGHTS / DIMENSIONS
Engine weight, dry
9 |(basic engine configuration acc. to R |kg 3180
scope of supply specification)
Engine weight, wet

10 |(basic engine configuration acc. to R kg 3410

scope of supply specification)

20. FAN/ FAN COOLER
3 |Fan, pusher-type X
18 | Fan arrangement: vertical above crankshaft X
9 |Fan drive: mechanical via V-belt X

19 Standard fan cooler, supplied by MTU, N
design and specific data acc. to case A/B/C

21 (Case A) - fan cooler, designed for: A oc N
- ambient temperature

54 (Case A) - fan cooler, designed for: A m N
- site altitude, max.

22 (Case A) - fan cooler, designed for: A o N
- coolant antifreeze content, max. °
(Case A) - fan: power consumption

56 |at 2 mbar /200 Pa duct allowance R kw N
(pressure and suction sides, total)

(Case A) - fan: power consumption

57 |at 3 mbar /300 Pa duct allowance R kW N
(pressure and suction sides, total)

(Case A) - cooling-air flow rate

27 |at 1 mbar/ 100 Pa duct allowance R m?/s N
(pressure and suction sides, total)

(Case A) - cooling-air flow rate

28 |at 2 mbar /200 Pa duct allowance R md/s N
(pressure and suction sides, total)

(Case A) - cooling-air flow rate

29 |at 3 mbar/ 300 Pa duct allowance R md/s N
(pressure and suction sides, total)

58 |(Case A) - fan: weight kg N

59 |[(Case A) - fan cooler: weight, dry (incl. pipework) kg N

31 [(Case A) - fan cooler: coolant capacity liter

32 (Case B) - fan cooler, designed for: A °c N
- ambient temperature

60 (Case B) - fan cooler, designed for: A m N
- site altitude, max.

33 |(Case B) - fan cooler, designed for: A |y N
- coolant antifreeze content, max. °
(Case B) - fan: power consumption

61 |at 1 mbar/ 100 Pa duct allowance R kw N
(pressure and suction sides, total)

(Case B) - fan: power consumption

62 |at 2 mbar /200 Pa duct allowance R kw N
(pressure and suction sides, total)

(Case B) - fan: power consumption

63 |at 3 mbar /300 Pa duct allowance R | kW N
(pressure and suction sides, total)

(Case B) - cooling-air flow rate

38 at 1 mbar/ 100 Pa duct allowance R m?/s N
(pressure and suction sides, total)

Explanation:

CP = Ref.value: Continuous power FSP = Ref.value: Fuel stop power

A = Design value G = Guaranteed value L = Limit value, up to which the engine can be operated, without change (e.g. of power setting)

X = Applicable - = Not applicable N = Not yet defined value

Z = See notes provided after "ENGINE DATA"

R = Guideline valut
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- ENGINE DATA -

MTU Project No.

No. Index | Unit 16V2000G25-TB
Application Group 3B
MTU data code 15
Intake air temperature °C 25
Charge-air coolant temperature °C 55
Barometric pressure mbar 1000
Site altitude above sea level m 100
Raw-water inlet temperature °C -
(Case B) - cooling-air flow rate

39 |at 2 mbar /200 Pa duct allowance R md/s N
(pressure and suction sides, total)

(Case B) - cooling-air flow rate

40 |at 3 mbar /300 Pa duct allowance R m?/s N
(pressure and suction sides, total)

64 |(Case B) - fan: weight kg N

65 |(Case B) - fan cooler: weight, dry (incl. pipework) kg N

42 |(Case B) - fan cooler: coolant capacity liter N

43 (CaseAC) - fan cooler, designed for: A oc N
- ambient temperature

66 (Cgse C_) - fan cooler, designed for: A m N
- site altitude, max.

44 (Case C) - fqn cooler, designed for: A % N
- coolant antifreeze content, max.

(Case C) - fan: power consumption

67 |at 1 mbar/ 100 Pa duct allowance R | kW N
(pressure and suction sides, total)

(Case C) - fan: power consumption

68 |at 2 mbar /200 Pa duct allowance R kw N
(pressure and suction sides, total)

(Case C) - fan: power consumption

69 |at 3 mbar /300 Pa duct allowance R kw N
(pressure and suction sides, total)

(Case C) - cooling-air flow rate

49 |at 1 mbar/ 100 Pa duct allowance R | m¥s N
(pressure and suction sides, total)

(Case C) - cooling-air flow rate

50 |at 2 mbar /200 Pa duct allowance R m?/s N
(pressure and suction sides, total)

(Case C) - cooling-air flow rate

51 |at 3 mbar /300 Pa duct allowance R | m¥s N
(pressure and suction sides, total)

70 |(Case C) - fan: weight kg N

71 |(Case C) - fan cooler: weight, dry (incl. pipework) kg N

53 |(Case C) - fan cooler: coolant capacity liter N
21. EXHAUST EMISSIONS
Regulation: "TA-Luft" (Edition 1986) - CP A

307 | Nitric oxide (NOX) (5% 02) R |mg/m*3n |-
Regulation: "TA-Luft" (Edition 1986) - CP A R

308 | Garbon monoxide (CO) (5% 02) R | mg/m?*3n
Regulation: "TA-Luft" (Edition 1986) - CP A R

309 Unburned hydrocarbons (HC) R mg/m*3n
Regulation: "TA-Luft" (Edition 1986) - CP A R

310 Dust (5% 02) R mg/m”3n
Regulation: "TA-Luft" (Edition 1986) - CP A R

366 | Eormaldehyde (5% 02) R | mg/m"3n
Regulation: stationary power plants in France - CP A B

311 | Nitric oxide (NOX) (5% 02) R | mg/m"3n
Regulation: stationary power plants in France - CP A R

812 Carbon monoxide (CO) (5% 02) R mg/m"3n
Regulation: stationary power plants in France - CP A R

313 Unburned hydrocarbons (NMHC) R mg/m*3n
Regulation: stationary power plants in France - CP A R

814 | Dust / particulates (5% 02) R | mg/m"3n
Regulation: US EPA "Nonroad"

316 (40 CFR89-Tier 1-) R g/kWh -
Nitric oxide (NOXx)

Explanation:
CP = Ref.value: Continuous power FSP = Ref.value: Fuel stop power

A = Design value
X = Applicable

G = Guaranteed value
- = Not applicable

N = Not yet defined value

L = Limit value, up to which the engine can be operated, without change (e.g. of power setting)

Z = See notes provided after "ENGINE DATA"

R = Guideline valut
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MTU Project No.

No.

Index

Unit

16V2000G25-TB

Application Group

MTU data code

Intake air temperature
Charge-air coolant temperature
Barometric pressure

Site altitude above sea level
Raw-water inlet temperature

°C
°C
mbar

°C

3B
15
25
55
1000
100

317

Regulation: US EPA "Nonroad"
(40 CFR 89 - Tier 1 -)
Carbon monoxide (CO)

a/kWh

318

Regulation: US EPA "Nonroad"
(40 CFR 89 - Tier 1 -)
Unburned hydrocarbons (HC)

g/kWh

319

Regulation: US EPA "Nonroad"
(40 CFR 89 - Tier 1 -)
Particulates

g/kWh

320

Regulation: US EPA "Nonroad"
(40 CFR 89 - Tier 2 -)
Nitric oxide (NOXx) + unburned hydrocarbons (HC)

a/kWh

321

Regulation: US EPA "Nonroad"
(40 CFR 89 - Tier 2 -)
Carbon monoxide (CO)

g/kWh

323

Regulation: US EPA "Nonroad"
(40 CFR 89 - Tier 2 -)
Particulates

g/kWh

141

Exhaust volume flow, dry - CP
(standard conditions)

m*h

143

Exhaust mass flow - CP
(reference conditions)

kg/h

144

Residual oxygen content (O2) in dry exhaust - CP
(standard conditions)

% (vol.

) N

145

Total combustion calorific value - CP

kw

37

Smoke index, BOSCH - FSP

22. ACOUSTICS

101

Exhaust noise, unsilenced - CP
(free-field sound-pressure level Lp, 1m distance,
ISO 6798, +3dB(A) tolerance)

dB(A)

113

Exhaust noise, unsilenced - CP
(sound power level LW, ISO 6798, +3dB(A) tolerance)

dB(A)

126

103

Exhaust noise, unsilenced - FSP

(free-field sound-pressure level Lp, 1m distance,
ISO 6798)

Spectrum No.

735 394e

203

Exhaust noise,unsilenced - CP
(sound power level LW, ISO 6798)
Spectrum No.

109

Engine surface noise with attenuated

intake noise (filter) - CP

(free-field sound-pressure level Lp, 1m distance,
ISO 6798, +2dB(A) tolerance)

dB(A)

102

209

Engine surface noise with attenuated
intake noise (filter) - CP
(sound power level LW, ISO 6798, +2dB(A) tolerance)

dB(A)

120

111

Engine surface noise with attenuated

intake noise (filter) - CP

(free-field sound-pressure level Lp, 1m distance,
ISO 6798) Spectrum No.

734 368e

211

Engine surface noise with attenuated
intake noise (filter) - CP

(sound power level LW, ISO 6798)
Spectrum No.

125

Structure borne noise at engine mounting brackets
in vertical direction above resilient engine mounts - CP
Spectrum No.

129

Test stand impedance spectrum, Diagram No.

130

Test stand impedance spectrum, Diagram No. (cont.)

23. TBO AND LOAD PROFILE (case A)

15

Maintenance schedule No.

16

Maintenance schedule No. (cont.)

Explanation:
= Ref.value: Continuous power FSP = Ref.value: Fuel stop power

CP

A = Design value G = Guaranteed value L = Limit value, up to which the engine can be operated, without change (e.g. of power setting)

X = Applicable - = Not applicable N = Not yet defined value

Z = See notes provided after "ENGINE DATA"

R = Guideline valut



ESCM Report Page 1 of 1

ESCM (Engine Site Condition Management) Report
for engines with ADEC control unit

Input

Engine Typ = 3B 16V2000G25-TB Fuel-consumption optimized Water charge
air cooling TB

Intake air temperature = 40 °C

Charge-air coolant temp. = 65 °C

Site altitude above sea level = 100 m

Intake air depression = 15 mbar

Exhaust back pressure = 30 mbar

Output

Power as per MTU sales program (for standard conditions)
Rated power = 810 kW

Engine power at site conditions
Available derated engine power = 810 kW

Selected engine hardware capable up to 3000 m

For higher altitude capability please choose derated engine version if
available.

In other cases please consult factory.

Date 04.06.2014 10:18:04 Version 1.10.0 / DLL-Version 48

http://defnsv0088.extra.mtufn.com/pcalcxtra/Print.aspx 04/06/2014
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GENERATOR TYPE ECO 43-2SN/4

Electrical Characteristics
Frequency

Voltage (parallel star)
Rated power class H

Rated power class F

Regulation with
Insulation class

Execution

Stator winding

Rotor

Efficiencies class H 4/4

(see graph. for details) 3/4
2/4
1/4

Reactances (f. l.cl. F) Xd
Xd'
Xd"
Xq
Xq'
Xq"
Xz
Xo

Short Circuit Ratio Kcc

Time Constants Td'
Td"
Tdo'
Ta

Short Circuit Current Capacity
Excitation at no load

Excitation at full load

Overload (long-term)

Overload per 20 sec.

Stator Winding Resistance (20°C)
Rotor Winding Resistance (20°C)
Exciter Resistance (20 °C)

Heat dissipation at f.l.cl.H
Telephone Interference

Radio interference

Waveform Distors.(THD) at f. load
Waveform Distors.(THD) at no load
Mechanical characteristics
Protection

DE bearing

NDE bearing

Weight of wound stator assembly
Weight of wound rotor assembly
Weight of complete generator
Maximun overspeed

Unbalanced magnetic pull at f.l.cl.F
Cooling air requirement

Inertia Constant (H)

Noise level at 1m/7m

kVA
kw
kVA
kw
DSR

%
%
%
%

%
%
%
%
%
%
%
%

SecC.
SecC.
SecC.
SecC.

Q
Q
Q
W

LL/LN %
LL/LN %

kg

kg

kg

rpm
kN/mm
m3/min
sec.
dB(A)
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g:B The offered generator parameters
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GENERATOR TYPE ECO 43-2SN/4

Document : DS028A/2
issue 007 date : 13/11/03

This document is a propriety of Mecc Alte S.p.a.. All rights reserved.
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Product Specification
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easYgen-3000

Genset Control for
Multiple Unit Operation

MW, woobwarp

4814 P 21N o

easYgen-3200
easYgen-3100

DESCRIPTION

The easYgen-3000 is a control unit for genset management applications. The numerous inputs and outputs,
along with a modular software structure, permit you to use the easYgen-3000 for a wide range of applications
with only a single part number. This includes stand-by, AMF, peak shaving, import-export, cogeneration or
distributed generation, among others. Also the easYgen-3000 is compatible for island, island parallel, mains
parallel and multiple unit mains parallel operations.

The easYgen-3000 is able to control up to 32 gensets connected in a network with automatic sequencing.
The easYgen-3000 is available in two variants, the easYgen-3100 for cabinet back panel installation, and the
easYgen-3200 with graphical display and soft keys for front panel mounting.

FlexApp™ — This feature provides the tools to easily configure the number of operated breakers: None, GCB,
GCB and MCB.

LogicsManager™ — Woodward's LogicsManager software enables to change the operation sequences and
adapt them to specific needs. The LogicsManager accomplishes this by monitoring a range of measuring val-
ues and internal states, which are combined logically with Boolean operators and programmable timers. This
enables to create and/or modify control and relay functions.

Flexin™ — The analog inputs are configurable to operate with VDO, resistive, and/or 0 to 20 mA senders.

Flexible Outputs — Speed and voltage bias outputs are configurable to function with all speed governors and
voltage regulators. The outputs can also be used as freely scalable outputs (e.g. for driving external meters).

FlexCAN™ — Advanced network interfaces ensure unsurpassed control performance — from engine control up
to total plant operation. The easYgen-3000 is capable of working with all common industrial interfaces, includ-
ing CAN, RS-232, and RS-485. The multiple communication protocols permit the easYgen-3000 to communi-
cate with a vast majority of engine control units (ECUs), external I/O boards, PLCs, and modems. CANopen,
J1939, Modbus RTU, and Modem protocols are supported.

DynamicsLCD™ — The adaptive and interactive 5.7", 320x240 pixel graphical LC display with soft keys and a
clear menu structure ensures intuitive user operation and navigation.

Features

e Operation modes: Auto, Stop, Manual, and Load/No Load test modes via discrete input possible

e Breaker control: Slip frequency / phase matching synchronization, open-close control, breaker monitoring

o oad transfer features: open / closed transition, interchange, soft loading / soft unloading, mains parallel

e Process and load-dependent start/stop logic for diesel and gas engines programmable for spinning or system
reserve with fixed or dynamic priorities.

e Real and reactive power load sharing with up to 32 units

* Remote control via interface and discrete/analog inputs for adjusting speed, frequency, voltage, power, reactive
power, and power factor set points

o Complete integrated engine and generator protection as well as mains monitoring features

o Freely configurable PID controllers for various control purposes, such as heating circuit control (CHP applica-
tions), water level, fuel level, or pressure and/or other process values

e Special Scania S6, MTU ADEC, Volvo EMS2 & EDC4, Deutz EMR2, MAN MFR/EDC?7, SISU EEM and Wood-
ward EGS02 ECU support (depending on Package)

« Counters for operating hours / engine starts / maintenance / active energy / reactive energy

o Configurable trip levels / delay timers / alarm classes for monitoring and protective functions

o Clear text display and evaluation of up to 100 J1939 analog values

e Discrete and analog /O expansion board connectivity (Woodward IKD 1 or Phoenix Contact IL series)

e Front panel and PC configurable (ToolKit software)

o Multi-level password protection for access via HMI or interface

o Multi-lingual capability (English, German, French, Spanish, Chinese, Japanese, ltalian, Portuguese, Turkish, Russian)

e Event recorder (300 events, FIFO) with real time clock

Peak shaving operation
Stand-by operation
ANF operation
Cogeneration (CHP)

Isolated & mains parallel
operation

Importexport control
Softloading features
Openclosed transition
Load sharing and load-
dependent start/stop for
up to 32units

Programmable operation
sequences

Vultidingual capability

CANopen /J1939ECU
Control

Mbdbus RTU Protocol
CE marked
UL£UL Listing

LR & ABS Marine Ap-
provals



SPECIFICATIONS

POWET SUPPIY..v.vvvevrierieicissiesese st 12/24 V/dc (8 to 40 Vdc)
INtriNSIC CONSUMPLON ..o max. 17 W
Ambient temperature (operation)..............ccceueue. -20t070°C/-4 to 158 °F
Ambient temperature (storage) .-30t0 80 °C/-22t0 176 °F
Ambient humidity.........ooreveririerecsene 95 %, non-condensing
VOIAGE ... (AA)
100Vac[l]  Rated (Vrated)..oorerrrereererneeireneeseessseneinns 69/120 Vac
Max. value (Vmax)... ....86/150 Vac
Rated SUrge VOIL.(Vsurge) .veveeerreeerrereeneeneinseceisessissseieens 2.5kV
and 400 Vac [4]  Rated (Vrated) . oovevereeereienereisineireinnns 277/480 Vac
Max. Value (Vmax) ....oeereereeererererieeireeienienens 346/600 Vac
Rated surge VOIt.(Vsurge) .« eveereerrrenrereeeerscineeeieeeneineesenne 4.0kV
ACCUIACY vovvvairierseieisiessesseistss st ssssnsenans Class 1
Measurable alternator windings.......... e 3p-3w, 3p-4w, 1p-2w, 1p-3w
Setting range.........ccoeueenee PHMAIY ..o 50 to 650,000 Vac
Linear measuring range .........cccuvueeeneenererernsneeeseesenerienes 1.25%V rated
Measuring freqUENCY.........c.ocuevernrireireeeirecees 50/60 Hz (40 to 85 Hz)
High Impedance Input; Resistance per path.......[1] 0.498 MQ, [4] 2.0 MQ
Max. power consumption per Path..........ccceeeeenesineneensenens <015W
Current (solated)  Rated (lrated) ....vvoverererererecernens [1]./1Aor[5]./5A
Linear measuring range ...........coceeeeneereerennieresneneieienns lgen = 3.0%lrated
|mains/ground = 1.5l rated
SettiNG FANGE ... . e 1t0 32,000 A
BUIAEN....o e <0.15VA
Rated short-time current (1s).... [1] 50%I rated, [5] 10%Irated
POWET ...t
Setting range.......... ....0.51099,999.9 kW/kvar
DiSCrete INPULS ..o s isolated
INPUE FANGE ... 12/24 Vdc (8 to 40 Vdc)
INPUL FESISTANCE. ... e approx. 20 kOhms
DIMENSIONS

Plastic housing for front panel mounting (3200)

7 =

216 mm 181 mm

Relay OUTPULS ... isolated
Contact MALEMIAl.......cvevrrieiriereieee e AgCdO
LA (GP) .o 2.00 Aac@250 Vac

2.00 Adc@24 Vdc / 0.36 Adc@125 Vdc / 0.18 Adec@250 Vdc
Pilot QULY (PD)....oceeeecieiiieeiei ettt
1.00 Adc@24 Vdc / 0.22 Ade@125 Vdc / 0.10 Adc@250 Vdc
Analog inputs (none isolated)............cccoocurervnirinirincinnne. freely scaleable
L LN .01t0 500 Ohms /0 to 20 mA

RESOIUION ... 11 Bit
Analog outputs (solated) ..., freely scaleable
TYPE oo +10V/+20 mA/PWM
INSUIALION VOItAGE ... s 1,000 Vdc
Resolution.............. 11/12 Bit (depending on analog output)
+ 10V (scaleable) ..... .. internal resistance <1 kOhms
1 20 MA (SCalEable) .......ovevrrreerririrerreeiene maximum load 500 Ohms
Housing (3200) Front panel flush mounting ................. Plastic housing
Dimensions WXHXD ..o 282 x 217 x 99 mm
Front cutout WXH s 249 [+1.1] x 183 [+1.0] mm
Connection..........cceeueeence. .. screw/plug terminals 2.5 mm?
FIONL ... insulating surface
Sealing Front....cccooeveevennsieieen. IP66 (with screw fastening)

Front....ccoovnnncennns IP54 (with clamp fastening)

1P20

.... approx. 1,850 g
Housing (3100) Switch cabinet back mounting .....Sheet metal housing
Dimensions WXHXD ..o 250 x 228 x 84 mm
Connection.........ccvverereerienns .. screw/plug terminals 2.5 mm?
Protection SYSteM ........coveieieiee s IP 20
WEIGNE. ..o approx. 2,150 g

Disturbance test (CE) .. .. tested according to applicable EN guidelines
Listings UL, cUL (cUL only for easYgen-3100)
IVBrine Approvals..........counneneneennnn. LR, ABS, others upon request

Metal housing for cabinet mounting (3100)

p! T e oo ol
1 il ° I
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ki | [a] @ @ [a]




TERMINAL DIAGRAM

2 8 2B (TxD+) Interface #2
£ AR RS-485 (isolated) #1
& E 9:A' (RxD-) Serial #2
| 400vac
— Busbar voltage (system 1) L2IN
Al 100 vac %

%
3| 400 vac 8
—1 Busbar voltage (system 1) L1
55| 100 vac
8| 400vac
— Generator voltage N
&3 100 vac
5| 400 vac
— Generator voltage L3
&3] 100 vac %

x
| 400vac ui‘s_
— Generator voltage L2
| 100 Vac
S| 400 vac
— Generator voltage L1
3| 100 vac
K| 400 vac
—1 Mains voltage N
&S| 100vac
& 400 vac
— Mains voltage L3
93| 100vac g’

4
S| a00vee g
— Mains voltage L2
&3] 100vac
| 400 vac
— Mains voltage L1
=~ 100Vac
2| -
N
Po>) isolat Analog output [AO 02]
[  (sodted) (+-10Vdc/ +-20mA/ PWM)
x| +
~ -
(o isolat Analog output [AO 01]
<[  (sodted) (+-10Vdc +-20mA/ PWM)
w0
=+
|~ Analog input [Al 03]
ol (0to 500 Ohm/ 0/4 to 20 mA)
] IS )
|~ | E Analog input [Al 02]
—| . T (0to 500 Ohm/ 0/4 to 20 mA)
2| +
|~ | Analog input [Al 01]
| - (0to 500 Ohm/ 0/4 to 20 mA)
co| st
— L3
~| s2
3 st L2 Generator current
wl| o (isolated)
| st
— L1
™| s2
o st Ground current
— L1 (or mains current)
~| s2 (isolated)

g =

gE 2: CAN-L Interface #4
£8 .
e § Citnare
< E : ' Engine level (isolated)

M5 WOODWARD

easYgen-3200 (Genset Control)

2: RxD
Interface #1 3: TxD
RS-232 (isolated) 3 S%D
Serial #1 L ore

9-pin male
submin-D-connegtor

Relay 01: LogicsManager configurable
Fixed to: Ready for operation

Relay 02: LogicsManager configurable
Default: Centralized alamm

Relay 03: LogicsManager configurable
Default: Starter

Relay 04: LogicsManager configurable
Default: Fuel solenoid / gas valve

Relay 05: LogicsManager configurable
Default: Preglow

RO1]

[RO2] ——
[R03] F——

[R04] - —

[R05]
— |

Relay 06: Command: close GCB

(only in {1ac} or {20c} application mode) [R06]

or LogicsManager configurable s - —
4

Relay 07: Command: open GCB

(only in {10}, {1oc}, or {20c} app. made) g’ [RO7]

or LogicsManager configurable

Relay 08: Command: close MCB
(only in {20c} application mode)
or LogicsManager configurable

Relay 09: Command: open MCB
(only in {20c} application mode)
or LogicsManager configurable

Relay 10: LogicsManager configurable
Default: Auxiliary services

Relay 11: LogicsManager configurable
Default: Alarm class Aor B

Relay 12: LogicsManager configurable
Default: Alarm class C, D, E, or F

-_—

[R08]

[R09]

\

R10]
R1]

R12

Protective Earth PE

Engine ground

Power supply
isolated, 8 to 40 Vdc

IR

Auxiliary excitation D+ (isolated)

DI Common for terminals 67-78

Discrete Input 01: Configurable (isolated)
Default: Emergency Stop

Discrete Input 02: Configurable (isolated)
Default: Start in AUTO

Discrete Input 03: Configurable (isolated)
Default: Low ail pressure

Discrete Input 04: Configurable (isolated)
Default: Coclant temperature

Discrete Input 05: Configurable (isolated)
Default: External alarm acknowledgement

Discrete Input 06: Configurable (isolated)
Default: Enable MCB

Discrete Input 07: Reply: MCB open (isal.)

Discrete Input 08: Reply: GCB open (isal.)

Discrete Input 09: Configurable (isolated)

Discrete Input 10: Configurable (isolated)

Discrete Input 11: Configurable (isolated)

Discrete Input 12: Configurable (isolated)

[DI01]
D102
[DI03]
[DI04]
[DI 05]
[DI 06]
[DI07]
[DI 08]
DI 09]
[DI10]

[Di11]

[DI12]

- HEEEER A

80179178 77 7675|7473 ]72|71]70(69 68 67]66]65[64]63]62[61[60]59]58[57]56|55]54[53]52|51]50[49]48[47]46]45]44]43]42[41

MPU (pickup)

= g
Interface #3 2:CANL £5
CAN bus #1 S s
Guidance/system level (isolated) = < £

Subject bo technical modifications.

2007-06-28 | easYgen-3000 Wiring Diagram eYg3000ww-2607-ap. SKF

terminals:
12

[
/
L 21-28=

O 53-56<
66/73=>

O

Load

H'BE !‘! 37-40=

O 49-52¢=
o 66/74>

._BE m, 29-36=

- 11/ 3-8
I Il

44-48¢=

SC 15-20<6=
|

79-80=

MPU |———r
U CaNme

ECU

RS-485<&
CANopen<=>

D CAN/RS-232<=>

:wToolKit

SCADA

F
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FEATURES OVERVIEW

Model
Package

o
=

easYgen-3000 Series

3100

P2

P1

3200

R
N

Measuring

Generator voltage (3-phase/4-wire)

Generator current (3x true r.m.s.)

Mains voltage (3-phase/4-wire)

Mains or ground current (1x true r.m.s.) #

Busbar voltage (1-phase/2-wire)

ANENENENEN

SNANENENEN

SNANENENEN

ANANENENEN

Control

Breaker control logic (open and closed transition) FlexApp"

Automatic, Manual, Stop, and test operating modes

Single and multiple-unit operation

Mains parallel multiple-unit operation (up to 32 units)

&

&

AMF (auto mains failure) and stand-by operation

Critical mode operation

GCB and MCB synchronization (slipping / phase matching)

Interchange (import / export control)

Load-dependent start/stop

n/f, V, P, Q, and PF remote control via analog input or interface

ASESEYRNANENENENENENIN

AN NN NENANENEANLY

Load/var sharing for up to 32 gensets

Freely configurable PID controllers

S RN ENENENENENRNNENRN Y

S N ENENENENENENDNENENIS

HM

Soft keys (advanced LC display) DynamicsLCD"

Start/stop logic for diesel / gas engines

Counters for operating hours / starts / maintenance / active/reactive energy

Configuration via PC #

NNANENE

ANENENE

ASRNANEN

ANENENEN

Event recorder entries with real time clock (battery backup)

w
o
o

w
o
o

w
o
o

w
o
o

For more information contact:

Protection ANSI#

Generator: voltage / frequency 59/27/810/81U

Generator: overload, reverse/reduced power 32/32R [ 32F

Generator: unbalanced load 46

Generator: instantaneous overcurrent 50

Generator: time-overcurrent (IEC 255 compliant) 51

Generator: ground fault #

Generator: power factor 55

Generator: rotation field

Engine: overspeed / underspeed 12114

Engine: speed / frequency mismatch

Engine: D+ auxiliary excitation failure

Mains: voltage / frequency 59/27/810/81U

Mains: phase shift / rotation field 78/

ANANESENENENENENENENENENEN

ANENENENENENENENENENENENEN

AN AN NANENENENENANANANAN

SNANENENENENENENENENENENEN

10s

Speed input (magnetic / switching; Pickup)

Discrete alarm inputs (configurable)

Discrete outputs (configurable) LogicsManager”

max. 12

External discrete inputs / outputs via CANopen (maximum)

32/32

Subject to technical modifications.

This document is distributed for
informational purposes only. It is not
to be construed as creating or
becoming part of any Woodward
Governor Company contractual or
warranty obligation unless expressly
stated in a written sales contract.

We appreciate your comments
about the content of our publica-
tions. Please send comments
including the document number
below to
stgt-doc@woodward.com

© Woodward
All Rights Reserved

37258D - 2008/06/Stuttgart

Analog inputs # (configurable) Flexin”

Analog outputs (+/- 10V, +/- 20mA, PWM; configurable)

External analog inputs / outputs via CANopen (maximum)

16/4

Display of J1939 analog values (number of SPNs)

Display and evaluation of J1939 analog values (supported SPNs)

100

CAN bus communication interfaces # FlexCAN'

RS-232/485 Modbus RTU Slave interface(s)

1/1

Listings Approvals

UL Listing

4

cUL Listing

LR & ABS Marine Approval

v

CE Marked

v

v

Part Numbers

1A CT inputs / front panel mounting with display # P/N 8440-

1816

1842

5A CT inputs / front panel mounting with display # P/N 8440-

1831

1843

1A CT inputs / cabinet back mounting w/o display P/N 8440-

1818

1844

5A CT inputs / cabinet back mounting w/o display P/N 8440-

1817

1845

Spare connector kit P/N 8923-

1314

1314

1314

1314

#1  mains or ground current selectable #5
#2  refer to the Application Manual 37417 for

applications with more than 8 parallel gensets

because of bus load limits #6
#3  via serial connection and ToolKit software (included) #7
#4  measured ground current

selectable during configuration between VDO (0 to 180 Ohm, 0 to 5 bar), VDO (0 to 180 Ohm, 0 to 10 bar), VDO
(0 to 380 Ohm, 40 to 120°C), VDO (0 to 380 Ohm, 50 to 150°C), Pt100, Resistive input (one- or two-pole, 2pt.
linear or 9pt. user defined ), or 20 mA (0/4 to 20 mA, freely configurable)

freely selectable during configuration between CANopen or J1939; request information
a screw and a clamp kit are delivered with the unit for fastening
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AMARNUIN

S19N1ISATUIUDNTINITILUIINATITNI9INA

FIUANTANIUBATINTTZUNAENS EDG

nesaandalnifiwad1seqnidu (Emergency Diesel Generator)

1L unduazinguszasa

1assnslsslninasnauseusiu ABPR5 (ABPR5 Combined Cycle Cogeneration Plant

Project) lafnAuasasiniinlnihfad1seswqnidu (Emergency Diesel Generator, EDG) 4713u

1 99 Wiedrenszualwihliungunsaindndusernulasasievesdselnihlunsdifnszuulvimén

dnteq evasmilinlnifenanuseneumelasateudniea MTU Ju 16V2000G25-TB Midssiaiiies

810 Alatnd Fuiadouaiesiuialnih Mecc Alte $u ECO 43-25N/4 Tniidnumzmsiiulaas

wwzgasnsnagay aumuuasazlunsdaniduwiniy Jldvueieaduuniseiiios

2. JoyanldlunisAtuin

Jayadnnzoa3oseualdlun1sAInen18191n1ena1T Technical Data of EDG Set

\au#l ABPR5-E-S-BR-1005 Revision 2 @wsznausneusudeyainiessust (Engine Data Sheet)

YBIUSYN MTU Friedrichshafen 5189a198nnIn15199 1

M13199 1 FayadnwrsnldlunisAuoan

3813 Foyanual A ety wwiefian
Mduedesudsaiies (1SO 3046) p 810 kw Engine Data Sheet 98 4
ANALSITEURNR n 1,500 rpm Engine Data Sheet 98 1
Sasnauddendomndsumne be 198 (+5%) ¢/kWh  Engine Data Sheet 98 17
USumsenmnluel V(air) 1.0 ms/s Engine Data Sheet 9o 9
Usumsinelelde V(exh) 2.70 m3/s Engine Data Sheet 79 11
gaumngiifingleids T(exh) 520 °C Engine Data Sheet U® 15
gumpiionnadieseseud T(air) 25 °C Engine Data Sheet (¥111579)
AVIUAUUTTYINFA P 1,000 mbar Engine Data Sheet (HI91579)
Aufeusveutonas LHV 42.8 MJ/kg 1195574 EN 590
Winariusdiluiifusiee S 10 meg/kg  donmunvedlasinis

NUNENR:

wazLanINansaiAnAie IUsEnauluiven 4.2

AN be muukudayaimunANReAMNAAIAATE +5 Wosldud Msruamdnldan 198 ¢/kwh

N 1
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3. NANNITUALATNITATUIN
gn31N1558UN8Naa S A wIMlAIINHaR MIENI 1INt UYR IaAT Tu Y
lowderusnsnsinavesigleds dududuneudfyvosmsiuinienismensinisina
vosfwlodeluaninudei anruinsgiu wiensUsurmeendiaulufeleids
dieldusuufnnududuledieendiaudrsdeienas 7 suiinganefivun
mamdnsnsivavesfidlodelunenisdunailiifaugamanisuildl (Combustion

v (% 2

Mass Balance) 4 491/ 88n 510151414 aind swazusuiaeinianlnianndeyavenan

'
v a

LA INTIIAOUAIINGNA BIVeIHaa NS AuA1USuInsi1glowden o udnszylilanenss

Y 9

WDEUIUAIINULYBDDUDINITANUIN

31 sanmslfidewds
Sasmsldidemasilnandosay 100 vesidmaiies Muaandnsaudidendemas
Fumzpuiuidunsesoud
B =bexP = 198 ¢/kWh x 810 kW + 1,000
- 160.38 Alandusiedalus (Flouw 44.55 nSusiedud)
USUIUAINS DU SEUY

Q =BxLHV =160.38 x42.8 + 3.6 = 1,906.7 kW

3.2 Ysmaemniawnlugd
JoyaszyUiimseInawlul 1.0 gnuiaiunsiedui o an13geInAdnIeeud
(gaumadl 25 pepuaaidea AUAY 1,000 Sadu1s) Jespsdiuiluan1izuinsgiu (0 esmisadoa

101.325 Alathana) menguesinvgauni
V(air) = 1.0 m?/s x 3,600 x (273.15 + 298.15) x (1,000 + 1,013.25)

3,255.0 uasiiagnuiadiumssiadalas (Nm/h)

33 nswnlndnnungued
fiumesAUsznavTeRTuRwanaamss  EN 590 @ Asusuderay  86.5
wazlelasaudorar 135 lnswia dwmusduiivuna 10 Jadnsusienlansy (Gewaz 0.001
Tneana) fdndutesunauluiinanenisauinusunsielode Seazdiuludunevil
wiaziuauenlufded 4.2
ANSUBU: 160.38 x 0.865 = 138.73 kg/h + 12.011 = 11.550 kmol/h
CO, ity = 11.550 x 22.414 = 258.9 Nm3/h

N 2
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lolasau:  160.38 x 0.135

21.65 kg/h + 2016 = 10.740 kmoUh (ugu Hy)

H,0 fAntu = 10.740 x 22.414 = 240.7 Nm3/h
pondlauidiodldmungus] = 11.550 + (10.740 + 2) = 16.920 kmol/h
=16.920 x 22414 =379.2 Nm3/h
DINAAUNG 6] =379.2 + 0.21 = 1,805.9 Nm¥/h
gnsdwemadiuAu A =32550+1,8059  =1.80

3.4  USuuwavesadsznauinwleode

ONTLAUAIULAY =0.21 x (3,255.0 - 1,805.9) = 304.3 Nm3/h
lulmsiau = 0.79 x 3,255.0 = 2,571.5 Nm?/h
Usumsinelowdouts = 258.9 + 304.3 + 2,571.5 = 3,134.6 Nm3/h
Ysumsineloduden = 3,134.6 + 240.7 = 3,375.3 Nm3/h
USuneeendiauluinwlodeuiis = 304.3 + 3,134.6 x 100

= Soway 9.71 lneUsuns

A15197 2 asAUsenaufnwlaldeiluansaas 100

. % TagU3ung 4
a9aUsznau kmol/h Nm3/h Y U
(wi9)

Asuaulaeenlan (CO,) 11.550 258.9 8.26 nansusuludomas
ponTLlauEILAY (O,) 13.577 304.3 9.71 0.21 x 9INFEIULAY
Tulpsiau (N,) 114.727 2,571.5 82.03 0.79 x BIMANIALN
saufnwladeuis 139.854 3,134.6 100.00 NaSIU

Tt (H,0) 10.740 240.7 - nlelasiauluidomas
saufnaladedan 150.594 3,375.3 - NaTI

WeeandseniAnInsgIuAtuANnIsUaefiseInAdsvesUsemalngivunanie

WnIguNgugll 25 ssrigaldua Jweslsulsunsingleldsuiaainaniie 0 esriealded

[

N

=De

Vys =3,134.6 x (298.15 + 273.15) = 3,421.5 m*/h (0.950 m?/s)

N 3
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3.5 MIATINHOUAINNYNABIVDINANITAIUIN
iedudumiuundefevesnsmuiudieisaugauia Idhwadnsluiseuidisuu
ArvFunsAwledon g nanszylilaonssluuiudeya Ao 2.70 gnuiadiunsaeiund
flgamgiileids 520 ssrnialToa
V (1Wsn) = 2.70 x 3,600 x 273.15 = (273.15 + 520) = 3,347.4 Nm3/h
WisuiisufuAnainmsduial 3,375.3 Nm¥h nuin fidamnueanniedeuiesay 0.8
LAAIIINANITATUINANA ANIANISIN Inslaennd 0ai U oy ave s nAna1u150lY AN

UsumsinaladowianazUSuaeandauinaiinls uileauiudnsin1ssyuleuaasealy

3.6  n1sUsulsunueandilauanedaiiseas 7

ANUNTUYDINAENTINUNMINE AeUTulvegNUTIIMReNTLAY Satas 7 tneUIuns

Y

A9t
Fc=021-7)+(21-%0,)=021-7)+(21-9.71) = 1.2398
USinmsieledeurssnsdioandiauiosas 7
V (ref) = Vs = Fc = 3,421.5 = 1.2398 = 2,759.8 m3/h

4. ANSANUIUDNTINITITZUNY

msudasbemnududunndnludidns (ppm)  Juladniusiegnuieiuns
flgaumgil 25 ssrnwadea TdU3umsluans 24.45 dnsselua muaudusiug

AULTNTU (Mg/m3) = ppm x 5ﬂwﬁﬂIuLaqa +24.45

mswlasanudndududnsinisssunadanaldnnuduius

Sn3IMITEUI (g/sec) = AMUETUT 7% O, x V (ref) = 10° + 3,600

41  #uazedy (Total Suspended Particulate)

9

v

ToyAlATeIuRveIHanlunLInY 21 (Exhaust Emission) HldszyAinisssunegduazees

13 Fdldrmnsgruauaunisuassiivenmaniunguuneidugulunisaiuim

ANULTUUAERRY = 120 mg/m? MieanTlauseuay 7

BNIINITILUNY 120 x 2,759.8 + 10° = 3,600

0.0920 ASURBIUT

N 4
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4.2 fedamasiasanlea (SO,)
fradauaslaeenlediiniinniseendladvosiuzduiivuegludomds Feawnse

FunnAnIssEUIeiieisaunama tnetmualdiusduludomdsiamuaudsugiidufiie

Fawlaslaoonles Felasamatmualidufiwadiviiuhueduliiy 10 fadnsudedlansuy

Feaenadesiunsguiufiwanyus O 7 veansugsiandany

anueiu = 160.38 kg/h x 10 mg/kg = 1,603.8 mg/h = 1.604 g/h
U381 S + 0, — SO, dnsrdlaeuia = 64.06 + 32.06 = 2.0

18 SO, = 1.604 x 2.0 = 3.205 n¥usetalug
MIINIIITUIEY = 3.205 + 3,600 = 8.90 x 10" nFusivIU9

A tuiioandiauass (9.71%) = 3,205+ 3,421.5 = 0.937 mg/m?
anududuiieendiauiesay 7 = 0.937 x 1.2398 = 1.16 mg/m3
AoLlu 1.16 x 24.45 = 64.06 = 0.44 d@wlududru (ppm)

n3fiAnARaALARIALAG DUVDITATIAU A DY BINAW NN NEn T muAliTovay 5
(B wihfiu 168.40 Alansusadalua) aglddnsnisssueiedamesineanledviniu 9.35 x 10°
n3usoIU warANULTY 1.22 dadnsusegnuiAnuns Neendiauseuas 7
° v & Y v e @ s a = °o a
Han1sAIMkandliiuanudtuiedamesineanledannsduasesiiiialiin
Algad1eanidu windu 0.44 dulududiu v3e 8W5111558U18 0.1205 nunaIuI

AILAAIIUATSIN 3

43  fweanlunvaslulasiau (NO,)
ngeanlenvedlulasiauinanufinensenindlulasiauuazeandiauneligamgilas
Tuseasnlngd (Thermal Nox) Usmaumsifn fufugamniuasamuduluvonsilud siufls
msUsiusEiuNMsUiuimensiadomds uandosndeyavesudeildssymly madun
Fdldrunnsgiumuaumsddesivenmamungusneidugiulunisiuan wudertuluaross
AsnasgrutmualugUveslulasiaulasenled (NO,) 71 180 dailududru fleendiau
Sovay 7 Futanfumhemadousinasimeiinluanavesiulnsiauleeenlediviiu 46.01
ALTUTU = 180 x 46.01 + 24.45 = 338.7 mg/m?® TeenTiauiosay 7

DRIINTILUNY 338.7 x 2,759.8 = 10° = 3,600

= 0.2597 nSUADIU

I 5
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5.

dgunan1sAUIN

FMIINTILUILUAANTNI9DINFINNUaRsszue avdevaanIasiialiilnfiwadises

aniu Mvansevay 100 agulinimisned 3

A157197 3 A3UdNTINTITUIBNAF1ITIIINAINLATasR LTl Alwadisaegnidy

. AUdudY JNIINTTTLUNY
uas FIUNMTAUIN y ppm
N 7% O, (mg/m?3) (g/sec)

. ANMSZIY 120
Huazeas (TSP) 120.0 - 0.0920

mg/m?
dawlaslaoanled (SO,)  aunpuIafNziY 1.16 0.44 8.90 x 10
ponleavoslulnsiau ,

ANNINIFIU 180 ppm 338.7 180 0.2597
(NOx)

wnewe:  anududuiomessnuiioungli - 25 esmimadva arwdu 1 ussenie Tuaninfieus

Yfuuieendiaudesar 7 Tegliuwms 1 NOx  Awaadlugululasiaulaeenlud

Yuasfingledeuiadsdaminiu 2,759.8 gnuiaiiumssatalus

6. ToauNAgIULaTYaINAVBINITAIUIN

401281994 mamiﬁ’wmmﬁu’wmmsmuﬁqmmqﬁ 25 orwalded  AnNeY 1
vssenme luanmieuis wasuduiivsinaesndiaudosas 7 lnedsuns
ssdUszneuamas fuualiifufwalinnsuoudosas 86.5 uarlalasiaudesay 13.5
Tnenna auandn vz siufieansgiu EN 590 Areudous 42.8 wnggareflaniu
nsiABusUvesimz iy
fmsliturdulutomdavdsusydufedamasinoanleditomn

Tan  Awafinselvandesas 100 wesidwewies 810 Alatwd
nsdldesmaUseiliufiindsgean (Fuel  Stop  Power 891  Aladd)
SasmsssunaniutuUszinasesay 10

Auasguitlidnede fuazess 120 fadndudegnuiaiiums Medaleslasenlud 60
dwlududn uasteoenlasvediulasian 180 dnlududiu feendausevas 7

[

AdnvisenuaTnTvaeududuivlsemaatundeduldiulasinsneululysneds
ANWALAIAULATOY
wisosiulalnihfwadisesqniduiunisuanzdnnaaaumuimun - waznsdianidu

Useanad 30 w19l

I 6
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7. LONEITD9BY

» Toshiba Plant Systems & Services Corporation. Technical Data of EDG Set, Project
Control No. ABPR5-E-S-BR-1005, Revision 2. llw18u 2560

+  MTU Friedrichshafen GmbH. Engine Data Sheet, Model 16V2000G25-TB, Application
Group 3B

+  MTU Friedrichshafen GmbH. Engine Site Condition Management (ESCM) Report,
16V2000G25-TB

+  Mecc Alte S.p.A. Generator Type ECO 43-2SN/4, Document DS028A/1

«  dnnunesguNdadugnaInnTIy. mmgmfﬂﬁm%amﬁa EN 590 Automotive

Diesel Fuel

i 7
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Safety requirements

AMATA B.GRIMM POWER
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