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1.8E3R Overview

1.1 RMRS #37 40MW H i) AR R 78 2 F ) St ik rR it b 70 40 [l i F g $R T 2 5 A0
Build a 40MW heavy oil power plant in RMRS, with sufficient electricity demand. Power plant to implement power supply
heating, fully recover heat energy, improve economic benefits

1.2 RYE L bR SR A S5 H ) B0t (il 7Kk, A28 FRLsk), G e 1 & NS5 1 ) B, A L 7 & MANS.AMW R BN — & I 3.5MW = il
K EAHLEH, B 11KV, 5% 50Hz.
HIE R AR 7 G*5.4MW+] 3. 5MW=413MW.85% KL 5 it LA & 32MW.
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PRAE T IR E (i 30--32MW.

8 BEK BN A E K WM CRi) XEAF A E R

%SISR S

W B P )/ 22 A A 2R 40 IV Tl v KK R 4 S U R G, IR B R G4

According to the actual demand: use the original power plant facilities (oil depot, pool, substation), add modular steel structure workshop, install 7
MANS5.4MW heavy oil generator sets and one set peak-regulating 3.5MW heavy oil generator set, voltage 11KV, frequency 50Hz.

Total power plant capacity: 7 units *5.4MW+1 units *3.5SMW=41.3MW.

85% long-term economic power supply capacity: 32MW.

Considering the need of unit maintenance in turn and the maintenance of 85% operation efficiency of the power station, 7 sets 5.4mw generator sets run
concurrently for a long time, with operation power of 7*5.4*85%=32MW.

When there is a 5.4MW unit maintenance,3.5MW unit short-term replacement,

osets *5.4AMW*85%+3.5MW=31MW.

Ensure long-term stable power supply of 30-32MW.

For the layout of the 8 sets of generator sets, see the attached General Layout Of the Power Generation Plant.

Fuel is heavy oil or diesel.

Supporting control/safety alarm system, lubricating oil/cooling water/compressed air/exhaust system, high and low pressure electrical system, etc.

1.3 RANLATTH F EEZEAR ST

Main technical parameters of generator set are as follows:
* BRI I%: 41.3MW 11KV 50Hz

Total output power of generation: 41.3MW 11KV 50H

* KENHTS: 7 & MAN10L3244 5.4MW K HEHLZ4H,1 & BB3345 3.5MW K HALAH
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Model of the generator set: 7sets MAN 10132444 5.4MW generator set,one sets BB3345 3.5MW generator set,
L 4 KENHEE: 8&

Number of generator sets: 8sets

PR 11KV
Output voltage of the unit: 11KV

\ ZIEE 50Hz
Frequency: 50Hz

&Rk LEuh AN E
Fuel: DO /HFO

\ 2SI & 37K KV 1 5

Cooling method:  Pressure water circulating water cooling by airing.

2. HRFR

Technical Proposal
2.1 FLIE AR AT B

General layout of power station
] IX N RER 0
TR P& K HENLA, AR, =)
it BRI AR B/ (K B, S BNAZ AR X 11/0. dkv.
JR BB AR AR X, I, K, T, SRk
The factory is divided according to functions:
Main power plant (including generator set, electrical equipment, monitoring room).
Auxiliary room: fuel oil treatment/water supply room, auxiliary transformer area 11/0.4KV.
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Original equipment: main transformer area, oil depot, pool, road, green belt.

WOhA A AT EAE) XSk, AT IXAR IR iR /1 KRB R AR
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Auxiliary transformers are arranged at the end of the plant to provide power and lighting power supply for the main power plant in the plant area.

In the main machine room, the generator set and auxiliary system equipment are arranged according to the modular design and partition. The natural
separation between the generator set and auxiliary system equipment area is through the longitudinal walkway. The connecting pipes between the two are in
the form of aerial overhead or trench laying. Leave enough space between two adjacent host groups to form a transverse channel.

The crisscross connected walkway can make personnel and spare parts to reach any position in the plant, for the unit and auxiliary equipment daily patrol,
equipment maintenance and other work to provide convenience.

Two beam-type mobile hooks with a bearing capacity of more than 20 tons are installed above the machine room and workshop for maintenance and
hoisting of heavy parts. Due to the high height of the unit, escalator platforms are set up on both sides of the unit and the generator side for staff to climb up
and operate.

FL A ) o TOER 0 ol e ek S XL X, LD S e v 238 RURT R SATLEA RS i e W8 (R i 5 <o | s B 07 BB T D A B IRk

I b3 WL ] 5 M sh B K KR E o 2T b T AT B AR OMR 131 A HE SO0 5 A 5 % R TR R AR 2B B . LR T 2N 1A A0
The electrical control roof is equipped with intake blower and exhaust ventilation fan to provide sufficient fresh air for cooling ventilation and engine

combustion of the machine room and equipment. The workshop is equipped with fire alarm probes and fixed and mobile fire extinguishing devices. Exhaust

chimney, exhaust muffler and other equipment are arranged on the top of the main workshop, and the installation position of waste heat boiler is reserved.
The generator set is cooled by cooling tower.

AR SRS By RS BB =8 SR SR B R AT B F e s .
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Electrical equipment and monitoring room are divided into three parts: high voltage cabinet room, low voltage cabinet room and main control
operating room. The high and low voltage electrical cabinets of each unit are arranged in the electrical equipment cabinet room.

The inlet and outlet cabinets are respectively connected with the main generator of the unit and the substation/distribution facilities outside the plant to
realize the online output of power generation. A centralized control console is set in the main control room to monitor and control the generator sets of each
unit group in real time

P A E AT AR 22 A ) X3, SR B 2 MR 2 i B AT EAE I X 5 FAR XSt AT IR 5, (T AT B, femistr Zatt.

The storage tank of the power station is arranged in a safe area, and such dangerous inflammable and explosive materials are centrally arranged in this
area and isolated from other areas to facilitate management and control and improve operation safety.

2.2. IR

FLAHIF RS H

MBI IR 0~55°C (ZEWN 0~40C )

WK 30°C

FEXT 60 %

RSER 101.3kPa(760 ZK7KAE)
WERNEE 350 ZRAKFE(B K 400 ZKAKA)

P BB ITET 30 CHIBRKEE .
Design condition
The engine will be operated on Natural gas.

Capacity of the genset can be decided under the following design conditions:

Ambient temperature 0~45°C (Indoor 0 ~ 40 °C)
Fresh water temperature 30C
Relative humidity 60%

Atmospheric pressure 101.3kPa(760mmHg)
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Back pressure of turbo-charger 350mmAg(max 400mmAq)

Heat exchangers will be designed at fresh water temperature 30°C.

2.3. % EHLA R

Technical standards of Generator Set

PR FH b -
Applicable standards for the unit:

1) .GB: H[ETbriE
2) GB: china Industrial Standard

3). 1SO: FEPrbr#EAbH AR MEWLAPEREE H 1SO3046-1 Frifh)
ISO: Standards of International Standard Organization (ISO3046-1 is applicable to the performance of the unit)

4). IEC: MEBRH THAZ A ShrfE(ER

IEC: Standards of International Electrotechnical Commission (performance)

24. EEFARIKSH

Main technical specifications and parameters



£ 1 RENAFEHEARSHICSRAFERMT)

Table 11 Summary sheet of main technical parameters for generator set

(under standard conditions)

MRS

5400GF
Set model G

KA HLALAE DR

kW 5400
Rated power of generator set

RUIE Sk (o

0.8
Power factor

ek

750
Rotating speed fpm




HEHR

°C 420
Exhaust gas temperature
SV HHE A TR Pa 45
Allowable exhaust back pressure '
‘W{": Vi %
MORH FE g/kwh 192+5%
Fuel consumption
A 1T B 22
AR o/kWh 0.4-0.45
Lubricating oil consumption
aRETALY
/ 320/440
Cylinder diameter/stroke frmmm
SBR[ K/ 7K
backwater/effluent temperature of cylinder ’c/°C 74/82.5
liner water
HEKE 3
/h 82
Water volume of cylinder liner o
A
B 4 HL KV 11
Output voltage
i %
e Hz 50
Frequency
R LA . o5
Net weight of gensets unit
KRN AN RS m 12750 X 3635 X 4840 (mm) (K x

External dimension of gensets unit

P& x f=1)(length x width x height)

R 2 RENBARSERAFERSFT)

Table 2 Technical parameters of engine (under standard conditions)

i H
Item

i

i
Unit

¥ E
Value




KA 5
Model of engine

MAN 10L3244

RENHLEE T 2%

Rated power of engine kW 5600
= [

A FE A0 % W #E gas heat rate and fuel o/kewhr 1885%
consumption

S N o
Number of cylinder Pcs

[AKE

Cylinder diameter mm 320
rhFa

gljjke mm 440
=

Discharge capacity L 340
Lt

Rotating speed rpm 750
e )R e 0
Mean velocity of piston

HERGRIRIE RS \

Filling capacity of lubricating oil m’(kg) 2.0(1600)
KEFTER R .

Water filling capacity m*(kg) 1.2(1200)
& Length x5 Width=# Height mm 8530% 2715 #4490
1

Net weight kg 65000




3 RAPETHEIRARERMT)

Table 9 Noise index of engine (under standard conditions)

s i
Frequency Hz 32 63 125 250 500 1000 2000 4000 8000
spectrum of noise

CEpIRIES

. kw 5200
Engine power

AR (50

. . dB 109 105 104 101 108 112 126 113
Inflow noise (air)

e

. . dB 97 112 115 119 120 119 120 119 110
Exhaustion noise

DI

. dB 51 72 86 93 98 100 101 102 88
Set noise

R 4 REHNBABRERBHERET)

Table 10 Technical data sheet of electric generator (under standard conditions)

A4S ABB/TFC
ABB/TFC
Model /
20 2 T 3%
e KW 5400
Rated power
RNk COS¢ 0.8
Power factor
iz
/)\K Hz 50
Frequency
Lk kV 11
Voltage
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LESL

. 75 0
Rotating speed P
FO Ve i3
1209
Allowed overspeed P &
LES 0
Efficiency & %6
ey
i ﬁ.ﬁ(&%) kgm? 590
Moment of inertia (flywheel)
Hi
. k 16500
Weight &
LT %52 N
Anti-radio jamming grade
& 2
dit st B3
Structure type
acys et
RS F/B
Insulation class
ey
bk 1P23
Protection class
(EE D% T RVFRTE " %
Allowable temperature rise under rater power
B e J [ PR 5 U P oc 40
Maximum surrounding ambient temperature
SIEBRH 0 0
Total harmonic distortion o 3%
FEL T S I T 5 2
Reactance and time constant
— ‘/LF‘ >
' xd’Eiﬁ [[] 25 it % 195.6%
xd direct-axis synchronous reactance
1 574 FH )
X4 LR % 24.4%
xd! direct-axis transient reactance
xd” LA U A5 FE T Y% 16%
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xd” direct-axis subtransient reactance

Td> R B 2S FE TR TR 2L
Time constant of Td” subtransient reactance

NS

0.018

Td BF[EE £
Td time constant

NS

4.187

BB3345 3.5MW KHINAE RS

Project JiiH unit #LA7

technical parameter #; RZ:%
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model -5 3500GF

Cylinder arrangement L 5%

LRI

Rated power kW 3500

WUE Th#

Rated speed rom 750

WUE ek

rated voltage kV 10

WUE HUIE

Rated current A 252.6

WUE IR

frequency Hz 50Hz
power factor 0.8 (lagging)

phase 3-phase

itk
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Voltage volatility
CENE TS

%

Frequency volatility

B %

%

Steady state voltage
regulation

TS iR I AR

%

2.5

Steady-state frequency

regulation

(SRS &S

%

Transient voltage

regulation

Wk 28 HL e T

%

+20~-15

Stable time

Feb 7€ I [H]

Voltage regulation mode

SEVERL K PTe

Auto AVR
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Speed regulating mode of
unit

P 3 7 3

Electronic speed Hi -

Frequency regulation mode

PR AR 2

Automatic or manual B 3 T3}

Unit lubrication mode

DIRERENE DIV

Pressure, forced lubrication [ /7, 3% 1| JE &

Lubricating oil type

T 2R

SAE 4030

Start the way
Rz 7

ZX

compressed air JE4i%5 5

Fuel oil type
SRR it

HFO = ji/%8H DO

Engine cooling mode

KRR EN T3 3

high and low temperature two, low temperature
water close type cooling &1l P %, K3 7/K B 1]

e A s

Generator cooling

water cooling
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REHLAE T KA

Insulation grade #4254 . (F)

Protection grade [ #4545 - IP23

Unit fuel consumption g/kWh 1949/kWh+5%

LIRAER ST MR =

Lub-Oil consumption ¥ j# | g/kWh | 0.6-0.8

Coupling type #2772 elastic coupling 34 BEfil 2%

Paint color according i ¥ to owner's requirement AR #E b 3= E sk
e

Installation method % %% 75 common base elastic shock absorption installation
i L[] JE R 5 P ik 7 2 2

Overall dimensions #ME X | mm 9800x2500%4000

~F

net weight of the unit HL 41 | KG 65000

s
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3.1.

3.1.1.

REHHAR RS

Turbine Generator Set and System

RGARK

System composition

RN 2 R NV, MUASHB RS, IR RS, Bt RG AL

generator set is mainly composed of generator set and auxiliary system, grid-connected power generation system, fuel system.

KB LGB R 4

Generator set and auxiliary system
KAENHB RSB TR AL A SRS R st (B ah i 4. il S R0 2% 55 ) 4L R o

PLAH— M 22 IBLSEAE . ACGRAE AT DA A S TARIRE . B RFHAT o W, & R4 x A shpLidb AT SEm Fbl . LA R 30
g Aah FDIFR ] LR R S ML A X AT AN LA S5 A0 BT

The maingenerator set is composed engine, main generator and common underframe and ancillary facilities (electric barring device, oil mist
detector, etc.)

The side cabinet and instrument cabinet installed at the side of the set are able to display and monitor the working condition and alarm instruction of
the engine as well as give orders to engine for real-time control. The startup preparation, start, synchronized grid connection, load control, shutdown
and emergency shutdown of the set may carry out on the side cabinet of the set.

KAWL IRE. L RATE . RIS 2P A, SRt B meAshL.

engine is the engine with four strokes, L-type arrangement, exhaust turbine pressurization, intercooling.

RENNUH IS 22 AT R 3, e I 2 AR A SR N AR A% P g N L T s is 28is 3, SEBURShLIA 30

Compressed air is used for the startup of the engine, and the high pressure air enters into the cylinders successively in sequence under the control of

the main starting valve to drive the piston motion and achieve the startup of the engine. By using such startup mode, sparkles possibly generated in
the DC motor startup can be avoided, which is safer under the service environment of the gas.

PR BN F17% HKAE 2R G50 0 — ORI CR BB A — JOKIEAWLASMER), A RS HKR A AL e R, #
A PR BRI, AR ESRZS W B0k — IRIEMORAE R SN AT B AIPESS, 2R ARSIV E . B 455 min i i
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A AR N E TR BON IR BT 70, Heii B — IRIE MK BEAT R A . IR AN SR B IR /K S e it 2 b e AR TR B TV
ARG — RAE KNG, 2 G Ja A<, TR IRIEHOKBEAT R G . HLAIEH R G h A TIRIER, PRIE/KIR
PERIFE BT VE N o

The pressure cooling water circulation system of the engine is divided into the primary water circulation (internal circulation of the engine) and
secondary water circulation (circulation outside the unit). The cooling water pump of the circulation system is the motor driven gear pump, and the
antifreezing fluid will not be used for the cooling medium. See the water quality requirements in the attached material. Primary circulating water is
in closed circulation in the engine interior, mainly for the cooling of high-temperature components, such as cylinder liner of the engine, pressurizer,
etc. Air intercooler is divided into high temperature section and low temperature section, and the high temperature section is cooled by the primary
circulating water. Secondary circulating water from the cooling tower will successively flow through the low temperature section of the air
intercooler, lubricating oil cooler, primary circulating water cooler for the cooling and heat dissipation of supercharged air, lubricating oil and
secondary circulating water. The unit circulation system is equipped with several temperature sensing valves to ensure that the water temperature is
controlled within the design range.

RANHLIETE I R G R BN 12 Bl 6 JEE 50 0 40 A T Ve B R VA R Y& ke, VI Vil FE R S AT L2 2R 82 B Bl 1) ki e i e 2 IR Bh i s
Bl INA i 58w =S o Ry e A
The friction parts of the moving components in the engine are subject to lubrication, antifriction, cooling and cleaning by the lubricating oil system

of the engine. The lubricating oil is pressurized by the gear lubricating oil pump, which is directly driven by the shafting of the engine, and then
flows to the oil sites through the internal camber passages and pipelines of the engine.

REHLA R UE B (S 48 ) 238 2 RGO A A, R AUl K s SHLAHF R R GARIE, AP A S
MR PE R BAT ]G SACHAM A . RSP S A 5T A HF s Bk 2 H HE R A s

The air inlet pipe of the engine (in front of the pressurizer) is installed with air cleaner and intake muffler. The exhaust of the pressurizer is
connected with the exhaust system of the unit by the expansion bellows, and the exhaust will be subject to follow-up treatment and utilization after
entering into the exhaust muffler and waste heat pipes.

MUARAH B RGN RSN AR . W EIK . MM LR, SERLX LA R EAE . . 8. . AAETIRE. P4 RE 3
BFELLT RS : RMRT RS REKRS. HEMRS. EHT51% #HEFRRE.
Unit auxiliary system for the engine to provide fuel, cooling water, lubricating oil supply, to achieve these media storage, pressure, filtration,

heating, cooling and other functions. Unit auxiliary system mainly includes the following systems: fuel gas system, cooling water system,
lubricating oil system, compressed air system, intake and exhaust system, etc.

3. 1.2 Lube oil treatment system
— 18—



Diesel engine adopts wet oil sump arrangement, diesel engine’s lubricating system adopts engine interior integral arrangement. Generator’s
lube oil is feed to every lubricating position by means of built on pump.

Generator lubricating system includes:

— generator lube oil cooler

— lube oil thermostat

— lube oil duplex strainer

— pipe by pass centrifugal strainer

— lube oil pre lubricating pump

— lube oil pressure regulating valve

Power plant is equipped with one lube oil separator for every 4 generators as one unit block, that is used to periodically purify lube oil of
generator running on heavy fuel oil. Among generators, it takes system pipeline valves to change over.

ENERHPOSEIERZ

SR R R e AT B, SRIMBLIE T R SO R SN B A B . LRI il A R o, Bl e B NI AL .
I REREE R TE

-SHENLIE TR il v 20 2%

— RV I T T

T Tl O

BB LT eSS

HER RSN pHETS

- VR s 0 9

2 1% B R LA — MR B E, AR NI, FRGE IR AL B s AT R A LI . AR AL, e R E R GETE ]
KA
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L bk ]
ol cooler

3.1.3 Compressed air system
The generator is started by the compressed air. Compressed air from the air receivers will, after reduced pressure and filtered through pressure
reducing valve set fitted on engine, drive air motor to engage flywheel gear ring and start generator.

The system includes:
— CZ20/30 air compressor 1 sets
— 500L 3.0MPa air bottle
— pressure reducing valve
— air purifying filter
— start solenoid set
— manual starting valve
Power plant black start can be realized by adding one diesel engine driven air compressor (option).
R4 RS
— 20~



R4 =SB sh R BN B4R =SB E, ERRE G, @i 23R LR R R T, R SiAS A ife Bz,
JA B R B

Z ARG

-20-30 FARAENL 1 &

-500L 3.0 MPa &5l

—— I 1

—— LI A

——Ja Bl LR R 2

——FBhiLs) K

AN — AN SEM ALK B I S SR ZEHLGE D), FTLASELE ) 25 3.

A Ep270X3,02354
(hizside diameter #270mm, S thick- (2354
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3. 1. 4. Cooling water system
The generator adopts two loops cooling type, that is low temperature water circuit and high temperature water circuit. Both of the two
systems’ heat will emit through radiator.

The generator’s cooling water will be circulated by water pump built on diesel engine, both of the two systems are fitted with high positioned
expansion water tank for cooling water making up and deaeration.

AHIKZRG
PR HENURHA] 7 AR 2030, BRI ZK 0] B AN il K [ o A 28 G ) PV B R it el WO AR AR
2R ML RS S A s BL B KR IEIAMER], X PR R G e M IKOK A, R AlK .

o i W
- Ll T ESIMES ERPwaon TAd ‘ ”

e i s —J

e P ?1_ :
: W fO('E R Lﬁo
T ;Ew.
" L -t

Cooling water system include:

200m3 countercurrent closed cooling tower for cooling water (circulating water flows from top to bottom and air flows from bottom to top)
Size 5 *2.2 *2.75 m.
-The metal outer plate is durable and has strong anticorrosion ability.
- large cooling area,
- suitable for high and low temperature cooling
AR AKRH 200m3 Wi A XA AE (JEHOKE B T sl 238 M EEms)

JU~F 5*2.2*2.75m.

-<2Je A [ i 7 6 e 7758
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3.1.5. Intake and exhaust system

Packaged generator air intake adopts container forced ventilation mode, fans at engine turbocharger end will draw fresh air outside into
container, part of the air will enter diesel engine combustion after charged by turbocharger and afterwards emit to the atmosphere through
exhaust turbine and silencer, the rest of the air will be drawn out by axial fan by means of convection.

Intake and exhaust system includes:
—container axial fan

—exhaust expansion joint

— exhaust silencer

-exhaust boiler

HHFR RSt

R EALE SR FH 25 2 o e XU X, 76 R ST L i 8 3 s 2 0 5 2 A=t N 2, 2 AR — 38 70 a2 N S AL A o WAL ) 30 e 164 e 2, 98 e I 381 K
AP I HE R A A, R AR g O XU R S R I

HAMAFTR G

25w b =d KL
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3.1.6. HSZR%

Electric system
AR, 3t 8 B LA I WA RERT R AR ) T R G A B R S AT O R

This power station, a total of 8 generator sets, according to the grid generation and electrical control subsystem and a power station control room
for the scheme design.

AP EEHEEM ARG, ERENL. KBHLHER RS BIFu. Fouatmfil R4, “eliE R KEPITHES
R GUE FIHE B LB B Bk

The electric system of generating units mainly consists of high-voltage grid connection and power supply system, main generator, generator
set control system, generating unit operating station, public unit control system and safety supervision system. The structured diagram for
the electric system of generating units is shown in the attached diagram.

e R IF I LA L R 4

High-voltage grid connection and power supply system

KA ITE IR Rt R G R 8 SR, MG tHéﬂ%*E & PT M. T HEEAE. | Guli T IHE, 3L 8 I m 5T 5540
FERI e SR ) RS A B . 22 G AE Rl R P B G e SR A ) 3 . R AT 771 AL I X 5 [ %ﬁiﬂé’fﬁﬂiﬁ R ORI S Q8 TR AP
AR 25 7% i B e Y FL B i
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The high-voltage grid connection and power supply system for generating units are mainly composed of 8 grid-connected unit cabinets, 2
outgoing cabinets, 1 PT cabinets, 1 contact cabinets and 1 station switch cabinet. total of 8 high-voltage switch cabinets, control elements as
well as power cables. It is installed at the high-voltage generating unit control room of the power station. It is mainly used to supply
grid-connected closing power to generator sets, protect the main generator and lines, and supply power to electrical equipment in generating
units.

R TF AR BT B R =, R AL E R bR TR 1) KYN28A-12(Z)H B = BT 50HE, A Wiikas, SbLeRdr, i EK
ar, R RS A E AT R FH E A AN A4 RO P BT RS . S T MR R ECA AR T2 KBS 7 o AR TR 2 45
B . SRR S, SIhRe oM OMer, A SEahde E . Sk LA RCEE, #EHEeR i 77 5,
W55 9 e AR I T AN 1 B A e g s ), 222 IR BRI 4 g ] Jy (S M IE T AN T T AT

The high-voltage switch cabinet is installed in the high-voltage control room, and is of KYN28A-12(Z) central-positioned type designed and
produced based on the international standard, in which the vacuum circuit breaker, microcomputer protection, current transformer, voltage
transformer and other electric elements are of famous domestic brands (they can also be selectively installed according to the user’s
instructions). The high-voltage switch cabinet mainly consists of two parts, body and handcart. In the cabinet body, the sub-circuit breaker
chamber, busbar chamber, cable chamber, low voltage chamber and various functional module chambers are independent from each other
and are equipped with reliable earthing devices. There is a pressure release device above the high voltage chamber, incoming and outgoing
lines are set in trenches, and sufficient spaces are reserved in the machine room for the front and back of high voltage cabinet, so that
installation, debugging and maintenance can be conveniently carried from the front and back.

TR

Main protections are:

D). KENHESRY

Differential protection for generator set

2). E TR

Stator ground protection

3). HLHIETh R

Reverse power protection for the unit

4). FLHE R, SRR

Overcurrent and overvoltage protection for the unit

5). ML ARSI

Overfrequency and under frequency protections
6). —AHR R &

— 25—



Too high or low three-phase voltage
7). HUL. BRI,

Current and voltage imbalance

8).  JATHEIR] g b/ SR T

Excitation circuit grounded/excitation loss

9). ETZkl

Stator coil grounded

¥ & HLHL Main generator
KEHEFERBEHRKENCNEZD . B, 6 #isk. BEMEM. RBEREF. K. TThled i K L. Generators are

synchronous, direct-driven, 6-tap, tightly coupled, low—number rotating parts, permanent magnet, brushless rotating magnetic field
generators.

KNG KPR R ERME, LTl P IR A B e bl KR b, SRERFFARE. KHENRAB Rt M,
218 IEE. NEMAMG-1-22 tr#fE2H3%, XK bk, el . el 2 oNie . &0 BEsh], BRI FAIRAHE
EEe KR H = AR RS A r LA [ Jah fd o SR Bk re s, HEID VARSI AR R BE T, ORI T AERLEIR O A AR I AT LUK %
10 A2 () 250%H)AUE L. RHENLER S — D Fim 79 e, ZRABINSE. wny i REL, ARSI CT M PT. K
HNL 2 —> 220V IS [N AGES, ke BRI BRI g, i vl BLORIE R AL B SR AE AR BAT IREE T IR KT

The generator is tightly coupled with the engine, and the main rotor is fixed on the flywheel of the engine through a semi-flexible magnetic
driver disk to guarantee enduring alignment. The generator is drip proof in design and protection, is assembled as per IEE and
NEMAMG-1-22, and is equipped with double-row bearings, salient poles and rotary magnetic fields. The rotary magnetic field is of wet
type and wound in layers precisely, and each layer of magnetic conductor is smeared with epoxy materials. In the generator, the three-phase
permanent magnetic generator set is set to provide excitation sources to the exciter, enhancing the bearing capacity of nonlinear load and
guaranteeing that 250% of the rated current can be born for 10 seconds in case of a short circuit. A main terminal extension box is provided
on the generator, in which the generator conductor, terminal extension busbar, voltage regulator and necessary CT and PT are mounted. A
220V space heater is mounted on the generator, on which a temperature detector is embedded. The heater can guarantee that the windings of
generator set can be dry all the time, in the non-operating state.

WS N ES, BB REIEY, DhRREEORTS, ThTh 2 =AM, AR S ST E .
The voltage regulator is a digital voltage regulator having three regulating modes of automatic voltage regulation, power factor regulation
and reactive power regulation. It can be set as required.

USRS 8 B KBS s R EHURA R Kb B B e, AR =R SR I . P 0 s i
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The voltage regulator has functions including generator overvoltage, generator low voltage, excitation loss, instant magnetic field
overcurrent, overexcitation, sensing failure, triode failure monitoring, internal monitor failure, internal memory failure, etc.

RN P AR g0 R LS T AR, LSS R AR, AL AR B AR A Al HLAL I ) R gt B T
generator set control system mainly consists of the generator set control panel, control panel aside the engine and auxiliary control panel for
the unit. The diagram of the unit control system is as follows:
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Generator set control panel
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The generator set control panel mainly consists of the programmable controller (PLC), human-computer interface, digital automatic unit and
grid connection module, load distribution module, control button, indicator light, control power supply, small circuit breaker and relay unit.
The functions are described as follows:

1) {=HThee: B3h/FahEsh, ErHEL, Fashl, FediEh], RIS A TR, ToDRER], nlgmEg
FEHISE
Control function: automatic/manual start, delay shutdown, manual shutdown, speed control, synchronous unit and grid connection
control, active power control, reactive power control, programmable logic control, etc.

2) HrBonThfe: KPR, HER, KEHLTAENE, HLMES, WEUKIR, BEREE, PR, B, PR, SEhrf
S, BIE, BEDE, BIEE, DR, DEBE, MRS,
Digital display function: display engine speed and discharging temperature, engine working hours, engine oil pressure, cold water
temperature, direct voltage, unit voltage, current, frequency, actual output power, reactive power, apparent power, measurement of
electricity degree, power percent, power factor and fault code.

3)  #FECRAENLIIAE: HLMARE VLRSS R, EEORY, EEEsh R, RRUSEHLRYT, (R e m i R AR
I, ARPR B E SRR, RO, WDERR . B TRE AR E S SR
Fault containment shutdown function: engine oil low pressure shutdown protection, high water temperature shutdown protection,
over-speed protection, over-speed start protection, emergency shutdown protection, low or high voltage protection, low or high
frequency protection, over-current protection, reverse power protection. Various pre-alarm and alarm signal indications.

RENPLS5 2 THIAR

Control panel aside the engine

RENNINLS I R EE A TTRSPUR SN PR KU R H] ks S8 & Bl EAE55ThRE.
The control panel aside is the engine mainly used for engine start and shutdown control, engine speed control, monitoring, alarm and upload
of engine parameters, etc.

HLZE A B2 A T A

Auxiliary control panel for the unit

FiBhE ] R G L E A ST M RS WEIUK RS, USRS R G B g 1 R PR AN A
The auxiliary control system mainly is used for power supply and control of auxiliary equipment including engine lubricating oil system,
cooling water system, etc.

HLEL I I R GURF
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Characteristics of unit control system

1)

2)

3)

4)

S)

6)

RENLR eI H] . HLH IR, HLFE R3] #58E H woodword He BT FOFE 2%, ALAAZ.O 3625 K Netmation #5525, H
AWmE AT SENE, BORSERE, ThaesR K. A A B AT &5 TARRAS R I, 32 A0 R0 7] DLORIEATL AL A I R A5 58 v 2
BAT . SRR, WSRO AT SO E, ERINAR RS B AL, i R] I T S I S M A O X 4%
HFAATBCE, MINASF S, BRI RS BREAEL.

The latest woodword controller shall be adopted in engine combustion control, unit power control and unit grid connection control, and
the Netmation controller manufactured shall be used as the unit core controller, with extreme high reliability, advanced technology and
powerful features. Various kinds of operating conditions of a generator set can be monitored and control and protection can ensure
stable and efficient operation of the generator set for a long time. The controller is easy to operate and its parameters can be set via the
panel to control startup, operation and shutdown of the controller unit, and the controller also can be set through the remote monitoring
center of computer to monitor the unit parameters of different kinds and control startup, operation and shutdown of the unit.

HUANLSSAE A I PIRE A & 1 b, PR F P BERS T NLA s AT IR . FERGivert b, ORIEH T AMBUE AT 18 50 T LU
Wi e B E BN T A 18 AT RSB 1T 24

Both of the cabinet next to the unit and the grid-connection cabinet shall be equipped with LCDs, so that the users can understand the
operating condition at all times. The system design can ensure that the users, without any operation, can see all operating conditions
and parameters clearly and completely.

ARG 58 1Ry e, AR ol DL E HitaCHL AT o 8 2, Qs R LA A ] DL T 48— B B
The system hardware architecture has taken into full account extendibility so that the users can group the units into different parts for
management at their disposal and the units located in different places also can be managed in a unified mode.

WBN B AR E PLC BB, MRIEHLA TAFMIFRZAE, X HLALRI J07K . il T3/ B sh s, e, mm T
2/ H SN HEAT R, PRUEALA W] ARE I AT A 1E 938 47

PLC module shall be provided for the auxiliary machinery control, and according to the logic of operating demands of units,
manual/automatic preheating of cooling water and lubricating oil and manual/automatic supplying of lubricating and gas for a generator
set shall be controlled to ensure the unit can normally and long operate at any time.

PLEIF RIAIIF R 22 2 (R iz i R Gr e Hah sk Bl HR il 26 0F, KA HARIFMEF, EREZNIFMIEE. =l
RS C S S S et S A T
The unit grid connection and grid-connection safety protection can be realized automatically through the control system. When the

engine meets the required conditions, the system will automatically start the grid connection procedure and then complete the automatic
grid connection function. If the grid-disconnected condition is triggered, the procedure control will be disconnected from the grid.

LA LLSEIL AR H 37> BCANTh 2 B 3hHets . T 7p BOAT D) 2R B 72 1 SR T DURE Y - P 7 SR 40T
The multi-unit can realize the automatic power distribution and the automatic power transfer. The strategies of power distribution and
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7)

8)

9)

10)

transfer can be carried out based on the user presetting scheme.

KRENPLASER . KW A BT RREMSHEEER REREZ T, B DS HRIRE, KRGS 8 SRR E
AbFE

The engine can be controlled automatically. All operating processes and parameters of the engine can be monitored and controlled by
the control system, and when any one of these parameters triggers an alarm, the system will start the preset alarm processing.

RGP B B 3

The safety protection of gas supply system can be controlled automatically.

KA SE, WASHERSRELR: HHR. WKREE ) Bl &6 R0RE . BrE I S8 nT LU IeE U D 6e .
Acquisition and transmission of engine parameters and unit parameters: discharge temperature, temperature and pressure of oil and
water, rotational speed, status of each control point and all electrical parameters can realize the function of telemetering.

RGURH LUK R NHRGEE NS, X R G R 1 RIG R AT A i R 7 iR DI ae, W] DB R 2%IERE, Atal bA
A WHLADIRGS, RPLEBEAT IR BARH M7 A Z IR, nT PR A LM 4. TE&M . LK internet 2%

The system adopts the Ethernet mode to form a communication network, so that the system can be provided with the functions of
flexible extendibility and remote access and connected via the network, and the system can be authorized to query the unit status and
control the unit. The specific networking methods are not limited, including wired network, wireless network and internet network.

ARG U R it

System safety protection measure

1)

RGN T 58 W 2 R e, JHEIAH P T0E FPIRL, RASTEBPUERE 7l KRRy, FIER. k. (FHL
HERT, PRUEN R &I 24,

The system has been designed with complete safety protection measure for unit . When designed situation happens, the system will
activate protection according to preset procedures, reducing the power, disconnecting the network, shutting down the unit, so as to
guarantee personnel and equipment safety.

XEFHLAIFM AR SE, B 7 HEH RGHR ORI Z A1, HLALHRIEH] RSB E 588 1 B sh R DI RERL .

As for unit networking system, apart from being protected via control system, unit electrical system also has a complete set of
automatic protection function,

(QRE
Including
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Alarming and shutting down by over-voltage/under-voltage

PR AR B R E AL

Alarming and shutting down by over-frequency/under-frequency

UIBPIES 7SS
Reverse-power protection
R

Differential protection

PR R

Grounding fault protection

B 3 B R i T R A AL

Alarming and shutting down by over-load or short circuit
K B R L

Alarming and shutting down by water over-temperature
KNG T = 1

Alarming by generator winding over-temperature

R BRI B 0 v o

Alarming by generator bearing over-temperature

TR, WA WERM CR R, PLAES RGEMPLHLEE, AIRNE T 2 E el ite.

For the control system, software protection measure is adopted to protect the safety of generator unit control system and data.
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BifF1  prAERENL {5 B list of standard spare parts, brfEFENL T E list of standard tools

1-1 FREBENL 25475 B annex 1-1 the list of standard spare parts

Fr5 S AR LEE DA fredE | &E
No. Designation Designation Unit Qty/Plat Remark
N Inlet val ,
| S nlet va V.e ?one (F(PIECE) 5
plasma-nitrided
N Exhaust val ,
) HES xhaus \./a .Ve cone (E(PIECE) )
plasma-nitrided
3| ARRE Valve guide 4(PIECE) 4
N N Pressure spring
4 A Sy 1x1 PIECE 4
TS 8x51x178 8x5 %178 #(PIECE)
N N Pressure spring
5 IR T 12x81x1 PIECE 4
SIRAPESE 12x81x193 12x81%193 H(PIECE)
6 | B Inlet valve seat ring 4 (PIECE) 2
7 | HES IR Outlet valve seat ring {4(PIECE) 2
9 | By GERO Valve rotating device £(SET) 2
10 | Fppl GO Axial bearing 1(SET) 2
11 | KRk Valve cone piece two-part £(SET) 2
12| BN A 22 e a1 Assembly starting valve £(SET) 1
13 | %R 38x3.2 Set of gaskets {4(PIECE) 6
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15 | O BU%EIH 56.52x5.33 Round seal ring {4 (PIECE) 18
O M % Hf 72.62x3.53 i
16 | Q/SC362-1979-MS20513/233-F | ound seal ring {(PIECE 30
o =] 72.62x3.53 ( )
105
O FU%54tHE 94.92x2.62 )
17 | Q/SC362-1979-M820513/154.F | Round seal ring {(PIECE 12
o =] 94.92x2.62 ( )
105
O FwsE B 59.69x5.33 Round seal ri
18 it ound sea’ ring {(PIECE) 12
Q/SC361-1979-AN35-F105 59.69x5.33
O AUZ54tRE 23.40x3.53 Round seal ri
19 1 el ound seal ring #(PIECE) 4
Q/SC361-1979-AN18-F105 23.40%3.53
O M % H [ 405.26x5.33 )
20 | Q/SC362-1979-MS29513/385-F | ound seal ring {F(PIECE 12
o ] 405.26%5.33 ( )
105
O AU254:tPE 18.64x3.53 Round seal ri
)1 Y 25 3 ] ound seal ring #(PLECE) 6
Q/SC361-1979-AN15-F105 18.64x3.53
O T4t 354.97x5.33 )
25 | Q/SC362-1979-MS29513/383-F | ound seal ring {F(PIECE 24
o | 354.97x5.33 ( )
105
26 | O BUZEIRE 37.47x5.33 Round seal ring {4 (PIECE) 24

_133_




Q/SC361-1979-AN28-F105 37.47%5.33
27 | KIEFS Fire land ring 4 (PIECE) 1
o M % # 405.26x5.33 ,
28 | Q/SC362-1979-MS29513/385.F | ound seal ring {(PIECE) 12
It = | 405.26%5.33
105
29 | ®HIA H=10 Seal ring H=10 {4 (PIECE) 1
31 | bR (B PC) Upper bearing shell 4 (PIECE) 1
32 | AT ) Lower bearing shell f4(PIECE) 1
33 | MEmH RIEAE M42x3 Stud screw M42x3 #:(PIECE) 2
34 | #2EF M42x3 Nut M42x3 {(PIECE) 2
35 | 1bAfEBR Stop piece {4+(PIECE) 2
36 | WRE] M24x280 Hexagon bolt M24x280 {4(PIECE) 2
37 | HEET M24x560 Hexagon bolt M24x560 4-(PIECE) 2
2 RE M24
38 w1 Hexagon nut M24 {4-(PIECE) 4
GB/T6177.1-2000-M24-10
44 12m6x32
39 | WHER 12m Cylinder pin 12m6x32 {(PIECE) 2
GB/T119.2-2000-A 12m6x32-4
W2 M24x180
40 A Hexagon bolt M24x180 {4(PIECE) 24
GB/T5782-2000-M24x180-8.8
R4 M12x80
g | B Hexagon bolt M12x80 {(PIECE) 4
GB/T5782-2000-M12x80-8.8
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42 | 1EAfERA Thrust bearing ring 4-(PIECE) 2
B2 M20x180 H bolt
5 | & cxagon 5o {(PIECE) 8
GB/T5782-2000-M20x180-8.8 M20x180
44 | BRR} M48x3 Nut M48x3 {4(PIECE) 8
45 | By Gasket 4 (PIECE) 6
47 | O BU=EEHE 55%3 Round seal ring {4+(PIECE) 12
48 | O MBI 126.59x3.53 Round seal ring {4(PIECE) 6
49 | Ty R AR Injection nozzle £ (SET) 1
51 | O B%HHE 59.92x3.53 Round seal ring 4 (PIECE) 30
52 | EEHIH seal ring 4 (PIECE) 12
53 | B EHE SR Fuel injection pipe covered £ (SET) 1
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M2 ARUEPENL T EJE B annex 1-2 the list of standard tools

e AT FC R NHEE | AT

NO. Designation Designation Qty/Plat Rem

1 (027 #HLEHTA Tools for sub-assembly 027 1 & SET =
2 [EM 030 TR IEAE Tools for sub-assembly 030 connecting rod 1 & SET
4 |dhih 021 ML HIA Tools for sub-assembly 021 crankshaft 1 & SET
5 |#hiFh 020 HAEH LA Tools for sub-assembly 020 crankshaft 1 £ SET
7 EM 030 EHMHEHTE Tools for sub-assembly 030 connecting rod I % SET
8 [iL# 055 L HTHE Tools for sub-assembly 055 cylinder head I £ SET
9 [iTE 050 HHLH TR Tools for sub-assembly 050 cylinder line 1 & SET
10 [E%E 034 AL HITHE Tools for sub-assembly 034 piston I % SET
11 |[EEWE 434 35T H [Tools for sub-assembly 434 injection pipe I % SET
12 &30 161 4% H T A Tools for sub-assembly 161starting valve 1 % SET
14 MR 200 S-S H TR Tools for sub-assembly 200 injection pump 1 & SET
15 PRUIE 419 4L H TR To%o0ls for sub-assembly 419 indicator vale l % SET
16 [HEHESIR 113/114 #3444 H LA [Tools for sub-assembly 113/114 inlet/out I % SET
17 Wiy 221 T H LA Tools for sub-assembly 221 injection valve 1 % SET
20 [JREER 419 MULTHTA Tools for sub-assembly 419 ignition pressure 1 & SET
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Annex2 Selective catalytic reduction (SCR)

Introduction

2.0.1 The Selective catalytic reduction process utilizes the conversion reaction of nitrogen oxide (NOx)

and ammonia (NH3) to nitrogen (N2) and water (H20) on the surface of a catalytic active
substance. Ammonia is provided by the injection of a diesel exhaust fluid (DEF) as reducing
agent forming ammonia and carbon dioxide (CO2) after vaporizing and decomposing in the hot
exhaust gas.

The NOx reduction of the SCR system (not taking the exhaust gas temperature as general
go/no-go criteria for the urea injection into account) is mainly depending on the urea injection
rate and the available surface area of the catalyst. In general (w/o active use of a NO analyser
unit), the urea injection is based on a mapping of the engine-out NOx emissions

(NOx vs. load/speed) in which the injection rate is subject to a optimization process between
NOx reduction, urea consumption and emission of secondary pollution like ammonia slip.
Without any injection of urea, the NOx reduction capability of the SCR system will be
marginal (<<5%).

DEF/urea

DEF is usually an aqueous urea solution with 40% urea and 60% deionised water. DEF is
hereafter referred to as urea. 32,5% AdBlue solution can also be used if the DEF injection
strategy is modified or adjusted.

21

In general, marine SCR systems operate with a 40% aqueous urea solution as the reducing
agent. Properties as well as quality requirements of the 40% urea-water solution are given in
Table 4.

System overview

2.2 The SCR system (shown in Figure 3) consists of the following main components:

- SCR housing with catalyst elements (8)

- Static mixer(11)

- Urea injector / injection lance(10)

- SCR control cabinet (3)

- Dosing unit(5)

- Urea pump unit(4)

- Pressure & temperature sensors(6)

Additionally, the following items (not being a part of the general scope of supply by itself) are
required for a fully operational system:

- Urea main storage tank(1)
- Piping and wiring for system fluids (air, urea)

- Mixing/Injection pipe(9)




Finally, the below—mentioned components and system design features of the SCR system are
available optionally:

- NO analyzer unit incl. analyzer probes(2,7)
- Soot blowing system(12)
- Integrated silencer

- Internal bypass
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Fig 3: SCR system principal drawing




2.3

2.4

2.5

Catalyst housing

For each engine that is to be fitted with an SCR system, one separate catalyst housing is to be
placed in the exhaust pipe line. The catalyst housing is a steel casing (steel grade part
dependent) whose actual configuration depends on system design parameters such as NOx
reduction, pressure drop or total installation space. It can generally be installed in both vertical
and horizontal orientation and is typically equipped with the following elements:

Supporting elements for catalyst modules

- Access hatches.

- Dust blowing system.

- Inlet and outlet cone with flange connections.

- Mounting feet.

- Connections for thermocouples and differential pressure transmitters.

- Thermal insulation at the outside.
- Internal exhaust by-pass (optional design feature upon request).

- In-line configuration with standard silencer for sound attenuation up to 35
dB(A) (optional design feature upon request).

Catalyst

The catalyst typically has a square cross-section and is of the fully extruded type with a
homogeneous dispersion of the active material (mainly vanadium-pentoxide and titanium oxide).
The actual material specification (e.g. vanadium content and pitch) is mainly based on engine
and project specific information like the exhaust gas flow, temperature and NOx emission level,
and the type of fuel used. Thus, an optimized solution with respect to NOx reduction, system
backpressure and other application and project criteria can be provided.

The catalyst elements are packed in canned modules by using expansion mats, ensuring the
position of the catalyst blocks in the canisters and preventing them from damage due to
vibrations and mechanical stress. The modules are typically placed in two or three layers inside
the housing.

Urea injection and mixing

The injector unit is attached to the injection pipe with a flange connection positioning the nozzle in
the injection pipe centre line. The injector is a dual media type using air for both cooling the
urea solution inside the injector and improving the atomization of the small urea solution droplets at
the nozzle outlet. Moreover, flushing the nozzle tip with air after stopping the urea injection
prevents the crystallization of urea and with it the clogging of the nozzle.

There is one static mixer mounted inside the exhaust gas piping, ensuring a good mixing of
ammonia with the exhaust in order to obtain optimum system performance. The mixer is
mounted in the exhaust piping just prior to the injector unit, and the injected urea is thereby
mixed with the exhaust immediately after injection. The mixer and injector must be installed in a
straight pipe, as the injection pipe is positioned just after the injector. The injection pipe is
generally a straight stainless steel pipe (to prevent corrosion from urea) that is required for
complete mixing of the injected reducing agent. Dimensions of the mixer as well as injection pipe
length and diameter are based on project specific information like exhaust- and urea flow and
back- pressure requirements.




2.6

Urea distribution and control system

The urea supply to the SCR system(s) is ensured by one common pump unit, which is also
responsible for maintaining the pressure in the urea distribution system. The most important part of
the pump unit is the automatically operated main pump, and the distribution box which is
connected to the SCR control unit. The pump unit starts the urea supply for the SCR system(s)
automatically, and delivers the urea to a pressure control- and distribution unit, which adjusts the
system pressure and distributes the urea to the dosing unit(s).

The dosing unit includes a flow meter and the automatic main dosing valve which enables
accurate dosing of urea. In addition the dosing unit consists of other equipment needed for
functions such as urea flow on/off and providing air for injection and for rinsing the urea injector.
From the dosing unit the correct amount of urea and air is delivered to the two phase injector,
which is mounted on the exhaust pipe upstream of the injection pipe. Each engine that is
equipped with an SCR reactor has a separate dosing unit, which is connected to the common
SCR control unit via a distribution box.

The function of the SCR control unit is to regulate and control the amount of urea that is delivered to
the injector, as well as controlling other functions such as start/stop of urea and air at the
dosing unit and controlling the urea pump unit. It consists of

the PLC (Programmable logic controller) and the HMI (Human-machine interface), thus, all
communication (like alarms, starting/stopping the urea injection process or viewing the actual
and historical process data) with the PLC can be done via the HMI. The PLC allows for both
digital and analogue inputs and outputs. In case of an alarm, the cause for the alarm and
possible actions will be indicated on the HMI.

The function between urea consumption, engine load and NOx is recorded as a curve in the
PLC. Control of the urea injection rate is thereby carried out automatically, based on an engine
load signal to the control system, enabling accurate and delay free urea dosing.

As llustrated in the figure below two possible control unit configurations can be chosen,
depending on application requirements. The control unit can be configured as a common control
unit for control of up to 8 engines. Alternatively one control unit per engine is possible by
integrating the control unit on the dosing unit panel.

Combined
control- and
dosing unit

o Common i

] control
unit

Fig 4: Principal layout of SCR control and urea distribution system. (1)
Drawing on left side is configuration with control unit mounted on dosing unit. (2)
Drawing on right side is for one common SCR control cabinet for up to 8 engin




2.7

2.8

Optional system components

The following features/components can be supplied with the SCR system on demand:

Internal by-pass:

In cases where the SCR system is applied to a single propulsion engine, a by- pass mechanism
is mandatory. Thereby, the exhaust gas is guided past the outside of the catalyst material.

As an optional feature, the by-pass can enable undisturbed operation in the case of clogging or
blocking of the catalyst.

Integrated silencer:

The catalyst housing can be integrated with a silencing function for sound attenuation in-line with
a standard silencer. This results in a decrease in the space requirements as well as the total
system pressure drop. In addition, the standard silencer may in such cases be omitted.

NO analyzer:

The NO analyzer system consists of an analyzer cabinet, the analyzer probe and the sampling
system. It can be applied for both monitoring the system performance (NOx concentration after
the catalyst) and providing an additional control function for the DEF dosing by adjusting the
injection rate based on the deviation between the actual, measured NOx value and the set point.
An alarm will be given if the deviation exceeds a given, pre-defined limit and with it indicating a
system malfunction.

Soot blowing system:

The soot blowing system consists of several nozzles positioned below each catalyst layer as well
as pipes and valves to control the air flow. Compressed air (>7 bar) is required to operate the
system. It is activated by an increase of the differential pressure over catalyst elements above a
predefined set point. Applying a soot blowing system is required in case of running on HFO,
and is optional when applying distillate fuel oils (MDO and MGO) with sulphur content below
0.5% m/m.

Design parameters

An overview of SCR system characteristic data including consumables and the dimensions of the
most important components is given in Table 2. However, this information is for reference only, as
for each individual project the system will be designed based on project specific

information such as required NOx reduction efficiency, space requirements and the like.

Table 2: SCR system design parameters (for reference only)

Engine

Rated
power

Catalyst housing Mixing pipe Consumables

Weight,
including
catalyst
elements

Width Depth Length Diameter Length  Air Electricity

kW

1920 -
2000

2560 -
3000

3600 -
4000

mm mm mm kg DN mm I/h kw

1030 1350 2400 1730 500 1800 18- 19 4-5

1350 1350 2400 2250 700 2300 24-27 4-5

1680 1520 2500 2980 8000 2500 28-34 4-5




Table 2: SCR system design parameters (for reference only)

Engine Catalyst housing Mixing pipe Consumables
Weight, including
Eg‘tfgr Width Depiht s Ay=taalemsnts Diameter Length Air
Length Electricity
4320 - 1680 1680 2700 3310 800 2800
4800 40-45 4-5
5400 - 2000 1850 2700 4180 900 3200
6000 47-50 4-5
7200 2170 2000 3000 4750 1000 3500
54 4-5
7680 - 2330 2000 3000 5200 1100 3800
8000 65-67 4-5
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