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1.1 Bk Rt & AF

Preface B &

Introduction &4

Siemens Energy is pleased to have the opportunity to submit this proposal for Gas Turbine
Package(s) on a component delivery basis.

PO 17 REIEXT T AN SRS R T I T AL T RERR AR %

A standardized component delivery project involves engineering, procurement and
manufacturing of the equipment, and its supply according to the terms of delivery (Incoterm
code and named destinations) as stated in the commercial part of the supply contract.

PRAERERAF A AT I A 3 S B Bty SRIAAN % DL RARYE (6% & [R5 55 48 20 i ik B S 25 A (IRl
B 5 R AE R B U AR 52 H RO SR8

On-site service related to the supplied equipment and executed by designated Contractor is
typically offered in addition, such as technical field assistance during erection and
commissioning phase or training for personnel on the main components.

I R E RS R IR BB A ORI IR 55, I 2 AR X R SR A IRSA BOR TR B A S N 5
SRR T E BB I

The Gas Turbine is designed to provide safe, highly reliable, efficient and low cost electricity.
Itis

PEITFRREHL O B R 22 4. mIEFEE . SRR ) . WL 2

— An economical power generating system, based on a pre-engineered reference design,
—  ETHHESE R KFaRNKERS,

— Flexible in design and scope to meet Purchaser's project and site specific requirements,
—  Berh RIEAIE R A2 K05 T H B 1 B AR ER,

— Focused on the core equipment and suits the demands of the power plant.

- RERLERE, HFTER) ERR.

The design features of the main components have been carefully considered, resulting in an
optimum balance between capital cost, plant performance as well as operation and
maintenance benefits.

DB IR, TISCOUBR R . B P R D REAT R MR8 2 I e
T

Brief Scope of Supply % & B #E
The core of the Gas Turbine Package consists of the well-proven and reliable
BREHLA R O EFRE L VAE. FTEER



— Gas Turbine

- BRREHL

— Auxiliary and mechanical systems,
- BN R S

— Electrical equipment (SEE/SFC),
- WA (R R 3h)

— Control system.

- RS

A detailed description of the main components and offered scope of supply and services is
given in the following sections.

B A U B AR A AN S A A 5 S S5 T

Arrangement of Equipment &M E

The following figure shows a typical arrangement of the gas turbine package SGT5-PAC
2000E for operation with natural gas as main fuel.

NIRRT TF SGT5-PAC 2000E #ANLI HLAIAT B, K RIREAFE N ERE] .



The view is for explanation only and not binding regarding offered scope of supply and for
execution. Kindly refer to section "Scope of Supply and Services, Terminal Points"within this
offer, which shall prevail in case of difference.

ZEMUES, A S HEEE A AT Ik I H BRSE (BT WBhs 7 = RSk E
o

Design Conditions #&it4ft

General #iR

The design conditions taken into consideration for Supplier's scope are listed in the following.
Purchaser shall ensure the mentioned parameters.

N SCH LB Y R R B S . SETT NI ORI 2 T iR S

Any deviation to these design conditions could result in consequences to Supplier's
obligations (e.g. performance guarantee, equipment warranty, operation, maintenance, life
time, project schedule, price) that shall be determined by Supplier. Nevertheless all resulting
consequences from these deviations are in responsibility of Purchaser.

HERIFT XN 5 IX G T R 22 (B R, W& B &7 4597, [T A, IR,
A% SBT, AL SRS I X B SR S A N R A o (H ST R ARHE IR E 22 i P AR R BT R
Descriptions in referenced documents herein, as well as in annexes to this section, shall be

understood as design conditions to be considered as well. Further design requirements as
stated in section "Clarifications" shall also be ensured by the Purchaser.



SCHR S SO A U B SRR D R R BT AR o ST SR R < < PR 7 B R At — P Bt

Site and Environment B3z IFiE

Parameter 2%

Design condition #it%&44

Project name 1 H & Fx

Site location ¥ &

Plant layout Purchaser's indoor arrangement of Supplier's equipment shall be in
B4t Aii 5 accordance to Supplier's standard. Please refer to layout drawings
provided in section "Attached Documents" for details.
ST o R 7 T RS 24 1 2 AT R LA B R R AR o 15 231 = < B S
PR s A R AR, TR R VEE
Foundation The documents defining foundation design requirements, like equipment
ol loads imposed on foundation for different load cases (e.g. operation,

electrical fault, and earthquake), anchorage design details and boundary
conditions for Purchaser's foundation will be submitted by Supplier
during project execution phase, and requirements shall be fulfilled by
Purchaser.

PR AT AR SR B AR AR A, SO SRR BT EESR, 1
ARG LA (QEEAT AR D T HLINTE R & i
Sy HE R B R T S AN Aok

Forces and moments

Purchaser shall comply with the permissible forces and moments at
main piping connections of Supplier's scope. Detailed information is
provided by Supplier during project execution phase.

S5 A A 7 Y R 2 A Sk A O RV AN 0 . R AT H sk
MER B IR BEVEAIE B . AR T AR AEHLERE W B R, SR« )
5=

Site level Above sea level ~10m
Wik i ST

Indoor ambient air, temperature Minimum #f 5°C
SN Maximum & & 45°C
Outdoor ambient air, temperature Minimum /% -14.9 °C
EHNRE IR Maximum & & 38.7 °C
Outdoor ambient air, rel. humidity Minimum /) 56 %

E SRR Maximum #z K 68 %
Outdoor ambient air, abs. humidity Maximum #z K 25 g/m3
AN RAIR R




SIEMENS

Plant Operation H] 847

Parameter 2% Design condition ¥4

Plant operation and maintenance, Operation and maintenance of Supplier's scope shall be executed
general according the operation and maintenance concepts provided by

B IEATRILEDY, MR Supplier during project execution phase. For further details including

start-up issues please refer to section "Operational Concept".
LS S R AR AT A AR HE PR 7 T 35T H S B B P B AR (38 47

He MR ST
Plant operation regime, main fuel Fuel type #ARIEH Natural Gas KRS
) IEAT Start-up capable AZHL Yes &

Shutdown capable fZ#l | Yes &

Load regime 4 fif il & Base load #iE ##

Maximum #x Kiz1T/Nd4 | 8000

Maximum # K54k 40starst/4F

Electrical Conditions BA %4




Parameter 2%

Design condition it

Grid frequency Hi kA Nominal FrHRi = 50 Hz
Grid frequency range, gas turbine Continuous operation 47.5-51.5 Hz
LSRRI Frgiizdr
Limited operation 47.0-47.5 Hz
PR AT
Limited operation 51.5-52.0 Hz
PR AT

Limited operation is permitted for maximum 20 seconds per occurrence
(triggering grid disconnection) and maximum 30 minutes accumulated.
AT IRBIZATINRRS, FHRRVFBATERK 20 7 iR iR, RAUSAT
K 30 8.

Power factor, gas turbine generator

DAL, ML AL

Lagging 0.85
T Ja

Voltage levels
CENERE 377

Power supply shall be provided to Supplier's terminal points at voltage
levels and limits as defined in section "Gas Turbine Electrical System"
and shown at the single line diagram provided within section "Attached
Documents".

R [l R R p A, R AR PR < <A S 2R L LRk
Fe 7 7 B PTIR B = BB SR AR R TR

Allowable generator voltage level deviations in case of simultaneous
grid frequency deviations is based on IEC 60034-3.

FAEMEDEIR M2, W RV R AL EZEFIE T IEC 60034-3.

Grid Code Conditions HiM 5| &4




Parameter 2%

Design condition it

General capability

It

The operational requirements of the grid code will be executed by the
gas turbine solely.

In principle, the gas turbine can be operated according to the grid code
requirements; however restrictions need to be applied, resulting from
physical and technical design limitations of turbine and/or generator.

Main capabilities, restrictions and conditions are described afterwards.

I WM AT EORAGE R TEEHISE L. SN B, Z T IR0 3
WZRIatT; HERS ib*ﬂ%ﬂ/iﬁi%iﬂﬁ’] SHIABOR BT RPR I, &
BRAE -T2 AT REZT PRAIZRAEAEOLAE TS

Primary frequency response (PFR)
—UHRFENE R, (PFR) B

PFR operation has been considered, conditioned upon:

PFR £ 526 T AT

—  The gas turbine is heat-soaked.

- BRREHIENURES T .

—  The gas turbine is operated on fuel gas only.

- TERHUEER R AT .

—  The gas turbine load gradient for PFR operation is limited.
- NIRRT ALBE EEAE PR I 32 R

—  The gas turbine load range for PFR operation is limited.
- WL A PFR 52 B

—  Emission guarantees are excluded during PFR operation.

—  PFRIBATH A RIEHE B ARIEAE

Secondary frequency response (SFR)
TR (SFR) BEJ)

SFR operation has been considered, conditioned upon:

SFR £ R A% N igfT

—  The gas turbine is heat-soaked.

- BRREHIENRE T .

—  The gas turbine is operated on fuel gas only.

- PRSI SE

—  The gas turbine is operated with load gradient as below.
- PR RVFAE—E U AR R N is AT

—  The summed load gradient for PFR and SFR operation is limited.
—  PFR 1 SFR [ 506 232 BB 1

—  The gas turbine load range for SFR operation is limited.
- LA AT FEIE SER I 32 BRI

—  Emission guarantees are excluded during SFR operation.

—  SFR BITH HARIEHER AR IEE -




Parameter 2%

Design condition it

Grid sustaining

Grid sustaining will be fulfilled in principle. Nevertheless there might be

L R 4 operational restrictions, e.g. under high ambient conditions, due to
mechanical limitations of the gas turbine.
JEU) b SCER A A RE o AH IR AR BRYE A IS AT BRI, Bl
WERMT, RiiEiT.

Grid faults Fault clearance times larger than 150 ms are excluded. A grid

o i e decoupling relay shall be provided by Purchaser, to ensure a decoupling

of the generator from the grid within 150 ms in case of grid faults. Auto
re-closing is excluded.

AGHF[EFE 150 ms L AHEE bR . 07 MR AL F R Ak e 2, R
TE HL R A BRI 2 AL RTZE 150 ms A 5 F A . AN BB E A 1

Load rejection capability
F 4t BE 7D

Load rejection to house load (i.e. to power supply of Supplier's
auxiliaries) has been considered.

ZE RS )T CRIAE N 7o A B i FRIR IR s AT R A1
i o

Island operation capability
Iz 1TRE

Island operation at house load (i.e. at power supply of Supplier's
auxiliaries) has been considered.

N2 RS E T EIEAT (RIS R AR B & YRR
Emission guarantees are excluded during island operation.

ARAUEHEARAIEE o

Peak load capability
WA 7 1T

Peak load (i.e. load operation beyond base load) is not provided.
WA 57 A AR At

Gas Turbine Load Gradients BREL 5 k6

Parameter 2%k

Design condition #it44:

General

g

Load gradients are valid per gas turbine between an initial load step
after grid connection and97% of rated power (i.e. base load
performance corrected to base reference conditions).

G i A5 E I ST 6 S AT B B 1) 9794505 Hh 1 (i S g R AB 1E
RIS H A5 ZIEIE

At other load ranges the load change gradient is restricted.

FEHAB A VR I, PR A AR LR

Loading after grid connection Normal 1E% 11 MW/min
IRIE B Fast ik 15 MW/min
Unloading until grid disconnection Normal 1E% 11 MW/min
LA T i 20




#legalDisclaimer#

Design Life #it#H 1y

Parameter 2%

Design condition #it%&44

Design life, gas turbine
Bk, L

Supplier will use such design criteria to enable an operation of:
PRSI RER I BTt b, A HLIEAT .

- 100,000 Equivalent Operating Hours (EOH) or

- 100,000 MRS AT /N % (EOH) 8.

- 3,000 starts,

- 3,000 X fE 30,

whichever occurs first.

PSS A

Design life, general
witAdr, Wk

Each is assuming that the operation and maintenance of the gas turbine
will be in accordance with the requirements of the operation regime as
proposed by the Supplier herein and in compliance with the operation
and maintenance manuals provided by the Supplier and proper
maintenance according to good engineering and construction practices
where the Contract is silent.

TAEOUSARE . A SEC LIRS AT ANZES 15 A B35 B2t IR0 AT 1] B 1 22
SRANGE SR SR AL IS AT R4 T, FEARYE & R BRI R0 Tt A i 1
R AT IERRAES -

It is understood that there will be, e.g. due to operational requirements
or due to safety reasons, components or parts thereof (including but not
limited to the hot gas path parts) as well as parts subject to normal wear
and tear which have shorter material life spans, thereby requiring
replacement on a more frequent basis.

XATER Ay IBAT SR A R N, A Bt SO IR R A (R HEE AR
TR LRI sz BIE R B,  IMAGEL T ARHRAE F 75 4,
AT S S SR A Bt B 8 A BB A

Nothing in this Contract or in any applicable law shall be construed to
use design criteria for a longer plant operation period than stated in this
clause or to expand the warranty period.

A [R) B AR AR v AR S B0 A 5 RER BT AR EREAT MRS, LAERAS
EEA S 39CH rE HTBR BE A (R 25 384T AR B A IR IE T -

Note: After an extensive inspection and examination of the gas turbine
(not within Supplier's scope) a life time extension may be possible.

EE: ARiademiRRanE (NEEEAS D 5, AR
JERHA A A3 A

Logging of Operating Hours and Starts B47/MNH ARSI R E H £
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Parameter 23 Design condition #it-%&44
General Purchaser kindly note that project-specific adaptation and implementation
iR of following calculation formulas and weighting factors will be done by
Supplier during project detail engineering phase, depending on provided
scope of supply and considering permitted gas turbine operating modes.
Wi BERIRT T RS A, ARAE iR AL R SR Va3
JEBNEVF IR TEN AR, S0 BATi B AR R A
Some typical weighting factors can be provided upfront on request.
AR, AT LASR A — L R A R DR £
#orgl# Section: 1.1.2
Bid Ref No. #projectCode# #releaseDate# #org2# - #author# Page: 1-10
FR#dcc# Rev: #documentRevision#
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Parameter 23 Design condition #it-%&44

Ns; Ns,

Gas turbine, equivalent operating n m
hours (EOH) tgon = Z Fs; + Z Fs2 + ZtDyn‘i + Z(Fo‘j x Fpj % Fyy; % Aty) tgoy
WAL, SRUEAT N AL T e T

= E Fsy + E Fso + E tpyn,i
x=1 y=1 i=1
m

+ Z(Fo‘j x Fij % Fyj % At;)
=1

m m
FW = 1+045x WaFer/Steam FW = 1+ 045 x WaFer/Steam
MEgyel MEgyel
tEOH Equivalent operating hours
tEOH SEREBAT N
tDyn Equivalent hours due to fast temperature changes
tDyn DA U P2 BRI AR A P S5 85N )

At Operating time between two data points
At AN R AV AR (]

NS1 Number of all starts

NS1 FT A R B E

NS2 Number of fast starts (if permitted)
NS2 PRIZUR BRI IREL G e vr)

n Number of rapid temperature changes

n R EERRIE AR IR

m Number of data points recorded during operation
m IEAT AR U

FS1 Weighting factor for all starts

FS1 BT A 21K F A R TR

FS2 Weighting factor for fast starts (if permitted)
FS2 PUREZ) CGERY KA MCEFEL,

FO Weighting factor for operation

FO 247K B R4,

FF Weighting factor for fuel (depending on fuel type and composition)
FF BREISUCE I B (BT HRBIERI AN 73

FW Weighting factor for water or steam (if applicable)
FW A 7K Bl AR RO R PR e (s )

Fuels and Media %} 54 &
GENERAL ik

Basically, the fuel characteristics shall be according to the generic requirements stated in
section "Media for Gas Turbine". In case of contradictions between the section "Media for
Gas Turbine" and the data in the tables below, the latter shall prevail.

#orgl# Section: 11.2
Bid Ref No. #projectCode# #releaseDate# #org2# - #author# Page: 1-11
FR#dcc# Rev: #documentRevision#

#copyright#
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WRHRE B _ERLAF A < IR TEEHL I~ BT HUE MIZER . 35 N RSB A< <A T EeH Lo i >~ 5
TREERAT N, R PR R AP EE

For detailed requirements concerning other operating media, please refer also to section
"Requirements on Media".

TR TR BRI ER,  [FIRES << R~ &1

NATURAL GAS KRS

Except otherwise explicitly mentioned, the terms "natural gas" or "NG" within this offer mean
always the natural gas provided at Supplier's terminal point(s)-14A , which shall already be
conditioned as required for satisfactory gas turbine operation (i.e., cleaned, pressure
regulated, pre-heated, as applicable for the specific project and defined within this offer).

BrRAR DA IBAUE , ASCIF ORI << RIR T RGO T LR RERE A 14A CRUBERA DAL 1
KRR, CEAW R RIISITI@R R (R, 5. SRTED. B &M A E
SCHIEARTE D

#orgl# Section: 11.2
Bid Ref No. #projectCode# #releaseDate# #org2# - #author# Page: 1-12
FR#dcc# Rev: #documentRevision#

#copyright#



Parameter 23 Design condition ¥ it%&44

Composition and properties Fuel composition and properties shall be within the limits as defined in
AR L4 I section "Media for Gas Turbine".

WRRVS ALy REAE < BRAECHLA 50 215 7€ SCRITE A

Nevertheless the impact of the total sulphur content in fuel gas has to be
considered by Purchaser (e.g. relevant for HRSG design).

{HIT7 025 FE BRI IR, (X Rl (HRSG)

#legalDisclaimer#

TSR
Lower Wobbe Index (LWI) Design 48.2 MJ/Im3 STP
R A% (LWD witE

Permissible range 47.3-49.2 MJ/Im3 STP

FVFEH
Pressure Minimum, operational 22.12 bar(g) at 20 °C fuel temperature
J£7) wN, BAT

Maximum, operational 31 bar(g)

A, BT

Maximum, design limit 31 bar(g)

wRR, WITBRE
Temperature Minimum A& 15 °C H #F&E 5 +28k
TR

Within this design range, fuel gas temperature shall be controllable over
the complete load range. Temperature and dew point control shall be
supplied by Purchaser. Set point will be supplied by gas turbine control
system.

FEARBLE Y, PRBH IR LA Il E A0 A Y Bl P o K77 0 S it i 8
IR ] . R IE ] R GRHR I ROEE

Mass flow Maximum #z K 12.90 kg/s

L S Correctly i i

y installed and proper working natural gas flow measurement
system according to requirements stated in section "Specification of
Natural Gas Flow Measurement"has to be ensured by Purchaser for
performance tests.
T3 AR PR MRS < < R ARSI 38 MIVE ™ 55 5 RE 1 BOR I 22T 18T
RIVIPEIE RS, DI REN .

CLOSED COOLING WATER ¥ #17K

#orgl# Section: 11.2
Bid Ref No. #projectCode# #releaseDate# #org2# - #author# Page: 1-13
FR#dcc# Rev: #documentRevision#

#copyright#
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Parameter 2%

Design condition it

Quality Please refer to section "Cooling Water Quality".

T T 2[R << ¥ HK R TE ™~ 49

Pressure Minimum {7k & 8 bar(g)

J£7) Operation TAE7K 10 bar(g)
Maximum % =7k & 12 bar(g)

Temperature Design & iR /& 28°C

e Maximum 5 =i BE 38°C

FURTHER MEDIA HAh /5

Parameter 2%k

Design condition #&i-%

Lube oail
TV

Please refer to section "Media for Gas Turbine".

THZ P RN B T

Hydraulic / control fluid

il

Please refer to section "Media for Gas Turbine".

THZ P RN B F T

Instrument / compressed air

BOA=A

Please refer to section "Media for Gas Turbine".

THZ P RN B T

GT compressor washing water
BN SN BE7K

Please refer to section "Media for Gas Turbine".

THZ P RN B T

GT compressor washing agent
BB S LA B it 711

Only cleaning agents approved by Supplier shall be used.

ST SR8 T

Gas Turbine Package RS HIMLA
EXHAUST GAS SYSTEM HES R 4;

#orgl#

Bid Ref No. #projectCode# #releaseDate# #org2# - #author#

FR#dcc#

#copyright#
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SIEMENS

#Customer name#
#Project configuration#

Parameter 2%

Design condition

Exhaust gas, parameter
HS, 28

Please refer to annex "Exhaust Gas Parameter Tolerances" which
determines the range, where the exhaust parameters of the gas turbine
at base load conditions are expected to be and have to be considered
by the Purchaser concerning the HRSG.

Additionally it has to be considered by Purchaser that exhaust gas
temperature might be 15 K higher at part load operation. During special
operations (e.qg. trip, purging) exhaust parameters might differ in
general.

BRI RS RN 277, X SR TERMIAEIE A S 261
TSI S B DA R SK T 20026 R AE A R TR I HES S 8. 4h
SEJi AR R ER A s AT I HE IR BE W REAE 15K LA b FERFRIE
ITHAR Gkl 350, HFRSHRE RS AR, .

Exhaust gas, emissions

A, HE

Continuous emission monitoring system (Purchaser's scope) shall be
correctly installed and proper working, including interface to Supplier's
gas turbine control system, at start of gas turbine commissioning for
tuning of the gas turbine.

The CEMS must be in accordance with EN 14181 QAL1 (please refer
also to section "Continuous Emission Monitoring System"). Detailed
requirements will be provided by Supplier during project execution.

REEC A A 22%e BOEH TARMERSEHEUR I RS CLERED , SR
FAVEREI A, DMEH SRS ENET R, AT B EeltT (R
I . WSHRGESIEM R % (CEMS) Ziff 4 EN14181 QAL1
HE (FIFE SRR TESHEN RS o SRR LED H AT N
BEVELHINZER

Annex: Exhaust Gas Tolerances [f#f: fES5SHAZE

Power output, efficiency and exhaust gas parameters of a gas turbine have a certain relation
and impact on each other. The diagram determines the range, where the exhaust parameters
of the gas turbine are expected to be.

IAYRAECHLI R DR BERMHFR S HCC A € R R AL . T 41 B R A e AR DL Y]

H S H I e .

#orgl# Section: 11.2
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10

Deviation of Exhaust Gas Temperature in °C
o

-1,5 -1 -0,5 0 0,5 1 1,5
Deviation of Exhaust Gas Mass Flow in %

Bild_Std 1 Tolerances of gas turbine exhaust gas parameters

B: MENAFSHAE

Example: /g0 :

In case the mass flow is 0.5 % higher than the reference value, then very probably the
pressure ratio will be higher as well. For a given turbine inlet temperature this will lead to a
lower exhaust temperature.

HIRETEIEZ%E 0.5%, WE/HBHRA RIS, H4EE T TRE, R EHRE
PEAK -

#orgl# Section: 11.2
Bid Ref No. #projectCode# #releaseDate# #org2# - #author# Page: 1-16
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1.2 NMFER

Media for Gas Turbine
MREBHLIAN R

Supplier's requirements on working media for the gas turbine are described in the following doc-
uments provided below:

PR TR L AR S ot B EESRAE R 31 S R -
Fuels, Air, and Water

BREL, A, K

GENERAL

FEAREK:

In the open gas turbine cycle, large amounts of the working fluids air, fuel and water are
passed through the machine (in contrast to the steam cycle, in which the same working fluid
is “only” circulated).

NI AT, KETAERE GBS, RO @ hUE O T2E RS, b T
VERARIAEIA)

Ideally, these working fluids are “pure”, i.e., they contain no elements which can be harmful
to the gas turbine or exhaust system and/or release harmful compounds to the environment.

BB OU T RS TAR AR s (1, GIAN S AT 3 TP LHEICR S 70 3R B8ORS O A 853
EEEIhEYIR

This ideal situation does not occur in practice, and impurities can enter the gas turbine in the
following ways:

XM ER AR DU AE SEPrIg AT AN 2 L, 4 Beadad DL R i@ A2 i A RL:
Contamination of V544

- intake air #S=S

- the fuel #AK

- the washing water /¥ /K.

Contamination of these working fluids can have the effects listed in section ” Effects of Impu-
rities and Requisite Countermeasures”. Gas turbines can only be operated with normal
maintenance intervals if limits for impurities are complied with and monitored as specified.

AR T G s R 52 W 2 B 5255 S5 5 Wi A0 0 A " 0 7 o 0 SRR ARG R YU S SR 0k 2% ot PR
HEATAIN, UYL RE IS L 1L 3 4R I N AT

Furthermore, specified physical parameters of the working media must be complied with
during operation of the gas turbine. Physical properties which characterize the fuel include,

Section: 141
Page: 1-1
Rev: #documentRevision#



for example, not only chemical composition, but also lower heating value, density, viscosity,
flash point, dew point (in the case of fuel gases). Limits (gradients, extrema) dictated by the
systems engineering design apply to each of these properties in addition.

BEAh, FERNLISAT bt s GRS A AL E VD BE S 2. SR R RO W) SR AE AN B4 1057 1k
gy, MBS THAVE, R, OREE, BRAL BRAl CnESEIREFD o Bk, RGBT
RHIBRE] CBRRE, RAED S H] T X LEAFAE

ORIGIN OF GAS TURBINE POLLUTANTS #AHLi5 4k 15

Pollutants can contaminate the fuel and the intake air in the following ways:
FE A LI 77 505 J R R %

Pollutant | Origin of Fuel Contamination Origin of Intake Air Contamination
Na - Seawater used as ballast in empty tankers (in fuels - Aerosols at coastal locations J4i#gH1[X 1]

stored in tanks / piping which were not flushed prior to HE
fuel addition)Z JlEF R PEER FHIE/K (F76G TUMEE/EIE | - Leaching of salts contained in dust re-

PR R IRRLLE i /T A PP moved by filters 7E 8 2K 2R I ) 5 5% BR
K - Minor constituent of seawater (K/Na approx. 1:28) - Dust of mineral origin, (clay, feldspar)
D EAFAET K R QL KFD

- Dominant in plant matter (coal-derived fuels)

WEAAET ) Y ORI D

Pb - Tetraethyl- and tetramethyl-lead as fuel additives (in - Automotive exhaust /54 JE<
fuels stored in tanks / piping which were not flushed
prior to fuel addition; these compounds are water-
insoluble) VY Z ANV FHEE ) (A7t T #5018
T ETPRBE I B R pPE,  IX S BUANE T KD

Vv - Rock formations from which crude oil was extracted,
present as water-insoluble vanadium porphyrin com-

plex JEM A A=, UAE T KIBP LG 2RI

DEFINITIONS & X

Term Definition

RiE %X

Ash IR | Designation for mineral residues produced by incineration of organic substances

& N EA Ja IR P B

Sediment | Designation for loose solid mineral matter produced by of physical, chemical or, to a lesser extent,
L7/

biogenic weathering of all types rock that is already present. For this application: Inorganic contami-
nants (sand) entrained into liquid fuels (crude oil, residual oil, etc.) during pumping, transport, or stor-

age.
8 HCRFEN A RBUE A, BN A AT A R BB R 5. Ttk
NiH: fEIRIE, EWMEBEAAERET, TAS Y 01D SR ERAREL U5, FRabE) .

N

Dust /&

I+

k| Designation for dispersed solid matter in gases, arising from mechanical processes or stirred up by
gas flow. For this application: The term “dust” is used to denote all solid particles with a grain size
less than 200 ym.

Section: 141
Page: 1-2
Rev: #documentRevision#
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EFFECTS OF IMPURITIES AND REQUISITE COUNTERMEASURES
2% TR LA B b B it
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Constituent or

No. Effects Measures / Remarks
Parameter
B2 Py L2 M
1 Vanadium (V) - Hot corrosion - Adjustment of the operating hours meter if limit is
Bl Rl slightly exceeded
- WRRRGEIR, RESAT NN
2 Lead (Pb) - Hot corrosion - Strict compliance with limit
Y R - EREE TR
3 Alkali metals - Hot corrosion (alkali sulfate | - Fuel washing #hik
(Na, K) corrosion) - Intake air filtering (prevent leaching of salts re-
WS E By, | HURBh RPERERE R D tained in filter during rainy weather)#< % <L &
) (B7 bR R ER R D
- Water demineralization 7K 238 {t.
- Adjustment of the operating hours meter if limit is
slightly exceeded Ul R Z MR IR, THEEIEAT /M1
4 Calcium (Ca)#5 | Formation of hard deposits on [—  Fuel washing Ak
blades which cannot be re-
moved by washing with wa-
ter; if these deposits flake off,
downstream items may be
damaged by it F5% B AN
R KIS — b2 YE, T
st S IV EIT 2N
— Risk of erosion
HA T AR
5 | Chlorine (CI), % | Formation of HCI, Cl,, or HF  [=  Fuel washing (gases) #Ak}rhi
Fluorine (F)i
HF HCI, Cl,, or HF JEAF1ER]
- Accelerated corrosion activi-
ty with austenitic materials
(acid corrosion)#kkas i S5
(RN B ok (IR k)
- Hot corrosion #J
6 Sulfur (S)fi - Nearly complete conversion |- Comply with applicable national emissions guide-

to SOx JL 78 e 544k SOx
- Compounds such as
Nast4, KzSO4 and
NasFE(SO4); are also
corrosive, as their melting
points lie within the GT
temperature range (alkali
sulfate corrosion) NaSOu,
KzSO4 Na3FE(SO4)3 Na2804,
KzSO4 and Na3FE(SO4)3 mﬁﬁ
Fa v, HCIE AR AERALIR B

lines 18 5 X S HEBNE
- Measures stipulated as a function of concentration

K PR P F ) 475 e

1.4.1
1-4
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No. UL CL Effects Measures / Remarks
Parameter
B2 Py L2 M
7 Water 7K Two phase conditions P | Heating to temperatures of at least 15 K above
B &AM water dew point Z /b nHEI/K & 15k LAk
8 Dust, - Clogging of filters BH &1 i€ Cleaning of fuel and intake air (filtering, centrifuging,
sediments ¥} - Erosion J& 1 electrostatic precipitation)iswe kI FIHE A4S G
a4, JUEY - Formation of deposits £/l | 318, SO, HEyiE)
i 25
- Hot and acid corrosion #J
TR M I et

LIMITS FOR CHEMICAL IMPURITIES IN FUELS AND INTAKE AIR #Ak}FI#E S 2 S 4k 2
2% R A

If the levels of fuel impurities are no higher than the following limits, the gas turbine can be
operated without restriction of the permissible output or shortening of the specified mainte-
nance intervals.

AR SR ARL A oA AN L A T PR, WAL AT LR AN BR it B s 4 0 SR I 1 L R s AT

As a matter of principle, the total entrainment of all impurities with the process media air, fuel,

and H:0 is the determining factor for damage to the gas turbine and its individual component

parts. The total mass flow rate of a given pollutant may therefore be the sum of the individual

mass flows. JE £, 7, PRBRIZK b 2% (0 2% 5T 2 o BARTLAN FG B B 35 1) TR s MR TR 3R
5 G SR R AR PR AT DU AN B IS AT

Limits for chemical contaminants (fuel weighting factor f = 1):4t.2% 75 L4 R i (R £ = 1)
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Pollutant Test? Unit Compressor Inlet
= . i Air "
e izt Hpr
EEESEHS
Dust (fuel gas), Total &1t DIN EN 12622 ppm(wt) <0.08
Sediments (EL fuel [dS21m VDI 2066 (1994) =mg/kg <0.06
oil) 2 <d<10pm ASTM D 2709 & <002
d>10pum 6304 0
Vanadium (V)2 DIN 51790 ppm(wt) < 0.001
ASTM D 3605
Lead (Pb) % 4% DIN 51790 ppm(wt) < 0.002
ASTM D 3605
Sodium+potassium (Na+K) 4 #F14f EPC method ppm(wt)
DIN 51790 < 0.001
ASTM D 3605
Calcium (Ca)f5 ASTM D 3605 ppm(wt) < 0.02
Ash JRiR ASTM D 482 ppmwt) -
Fuel-bound nitrogen $AEHE(N) 9 ASTM D 4629 ppm(wt) -
Sulfur (S) #; ® ASTM D 129 ppm(wt) -
ASTM D 1072
ASTM D 6228

Remark 1 Dust contaminants in compressor intake air and in fuel (Downstream of filter, empirical values): If the stipulated values
are exceeded, the permissible limits for fuel impurities shall be lowered by that amount contained in the intake air to ensure that
the total mass flow of any given contaminant (compressor intake air + fuel) does not exceed the prescribed limit. The total mass
flow rate of a given pollutant is therefore the sum of the individual mass flows (max. 3: air, fuel, H20,0thers).

1) HANUEE A SRR B ROR A B B s I, BRI B R YRR R T B R R i B, AR EER S
HORE R S B AN RO R 5 GRS R R e W] DO &N LE A (R R K, SR

Remark 2 Vanadium. Refer to “Specification Fuel Gas” if limit is violated.
2) FAn AR AR K S R BORL

Remark 3 Lead: No violations of this limit whatsoever are permissible.
3) i TCIR ARG LA A B X AN PR ]

Remark 4 Sodium and potassium.The standard limit of 0.5 ppm(wt) shall apply to the sum of sodium and potassium, based on
the fraction present in fuel at a lower heating value of 42 MJ/kg. At coastal and industrial sites, this limit shall be reduced to 0.3

ppm(wt), provided that no air analysis has been performed.
4) BAANER: 0.5ppm(wt) IR AR FR HIE BAFIAN I SR, ZERORE th R AR 2L ELBARIAVE SR, T 42MU/kg. FETSIEAT DAL X, dli
BT AR, MR R 0.3ppm(wt).
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Remark 5 Sulfur, fuel-bound nitrogen: Limits absolutely must be complied with in the case of gaseous and liquid fuels. Actions to
be taken in the event that limits are exceeded are described in greater detail in documents "Specification Fuel Gas /
Specification Fuel Oil".

5) fi, KARIE, FBN: RN SRR AR SUE AR LR Ao 20 SR BRI 1L B AR ORI b A fifad D 35 ZER B i

REQUIREMENTS FOR COMPRESSOR INTAKE AIR JE4i#lit < 2 Bk

The compressor intake air filters shall be designed such that the following limits for dust con-
centration in the compressor intake air are not exceeded:

JEAMURE PR BT, A ZRAE LT H I LE 2 A AR R IR L PR A

Intake Air Constituent #<, | Unit 247 | Limit fR#l | Remarks {7

FRES

Dust, total K2, #3& ppm(wt) | <0.08 Absolute filter mesh size 10 pm Zaxtid 8 PR F
10 ym

Dust, 2<d <10 um &4, 2< | ppm(wt) | <0.02 Absolute filter mesh size 10 pm 4% i #E25 F9 %

d<10ym 10 ym

Due to the sensitivity of the cooling air system, the plant must never be operated without in-
take air filters.

TR S TR G BUERYE, ARARETIEMITELL T B EAREIZIT

Corrosive air impurities such as salts, which can enter the turbine when air laden with sea-
water droplets or dust particles containing salts is ingested, must be separated out to the
greatest extent possible (cf. section “Limits for Chemical Impurities in Fuels and Intake Air”).

JEIE A AR, anER, AR R SR T KR B R 20 I K AR ORL IS 2 e AN AL
BEA VR fe K AT RERR IR L8 A% (RN T P A 5 2% o A PR #1738 23

This must be ensured with suitable filter equipment (droplet separator if necessary) and time-
ly cleaning of filters. Particularly in environments in which salt-laden dust collects in the filters
due to inadequate filter cleaning during extended periods of dry weather, subsequent higher
humidity or precipitation can lead to dissolution of the salts, entraining them into the turbine
in very high concentrations.

XA EIE R IE B (I By BAs) 15 BIORKE, I B8R . 5 A
TAER T TR T BT 5 A ANE = I JEdeifve, 2E e fh A REE T84, il
JEBIE & FEERVE MR, T AR =1 IR BERH AL o

The topics Temperature Ranges/Humidity and Compressor Cleaning are dealt with
elsewhere in greater detail iz F5 /1% & Yo AN 4 AL v 70 He A b 7 SRR i1

REQUIREMENTS FOR WASHING WATER ¥t /K 2K

The following water qualities are specified for washing the compressor:

B LI K B 2K
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Operation Operating Mode Water Quality (De-ionized water)
=L E B KIE (EBFK)
Compressor cleaning &S HLiEVE Offline washing B £8/K 1 X

Compressor cleaning &S HLiEVE Online washing 7E£87K 1 X

Remark: An increase in conductivity of up to 0.8 pS/cm is tolerable in the case of compressor cleaning, provided it
is caused by air ingress (CO2) and not by other factors (entrainment of salt, etc.)

FERAIKERIEOLR, R RN BN (CO2) 28N, HAEHERER %) , Manirh
SR Z 0.8 uS/cm.

UNITS AND CONVERSIONS

Gas turbine data are usually given on the basis of mass (../kg).In the gas industry, by
contrast, data are customarily stated on the basis of volume (.../m3). It is therefore necessary
to convert the data of the fuel gas analysis. The following data are used for this conversion.

WAL W 2T R AL KG), TR IR AT 8 s DA FR A o (... M), [k,
i E R AT B DU B AT R

The designation "m3" is used to denote standard cubic meter (m®), i.e, a cubic meter at
standard temperature (Tn) and pressure (pn), where pn = 1.01325 bar, and Ty = 273.15K =
0°C

AT m3 H T RRFPRAEL T oK (m3),  BIARAE IR FE (Tn) LA FRAER T T (pn) — 325K, Hr:
pn = 1.01325 bar,

Tn=27315K=0"°C

Conversion of heating value: PEIRE

- Lower Heating Value [kJ/m3ste] / density [kg/m3ste] = Lower Heating Value [kJ/kg].
- ARPVHE[KI/M3sTR] | EJE [kg/m3ste] = R AVE[KJI/KG].

Conversion of relative density %5 i #44:

Instead of density, the gas industry often states relative density. Relative density is the ratio
of the gas density to that of air. Relative density is therefore dimensionless.

RARAFAT AT LAAHX B BB B LR . M 3 B AR B B S U I B . DA X
- The density of air at standard pressure and temperature is 1.293 kg/m?.

- ARt T AR R R A 1.293 kg/m?.

- Relative density x 1.293 kg/m? = gas density [kg/m3].
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— FAXTEEFE x 1.293 kg/m® = AR [ [kg/m3)

Specification Fuel Gas XAS TG
GENERAL Zgid

Only those fuels which are stipulated by Siemens in the supply contract are permissible for
operation of gas turbines. Operation with fuels other than those stipulated there is not
permitted. An unequivocal evaluation of fuel gas can only be performed if data corresponding
to section "Checklist for Fuel Gas" are available. Limits and standards listed there apply to
such assessments. If no limits are listed, the situation must be coordinated with Siemens on
a case-to-case basis.

RATHT] T REVRPENL & [ o ML E IR A REF] TR AR HLINIZAT o A FH LA A UL FE A ARRLZ AN
FEVFIY . AERRLEOTEAY, ORI O BORNS &35 5. T2 IR OGS 2 . PN B A pm s e
RAERIVPAG o 5 JOAH NV FE BRI S50 A 300 H B A O R

CONSTITUENTS AND PROPERTIES 75 445 14 /¢

The fuel gas must meet the following typical requirements if it is to be used in gas turbines
equipped with standard fuel gas systems. The permissible gradients for changes in fuel gas
pressure, temperature and lower heating value stipulated in section "Requirements".

EEXTHC A ARAEIR TR G IR TEENL, RIS 2 DL S R . BARERAR 7 A0E H A
URTT, R ERVRIAEAR AL SR VR

Handling of fuels shall be subject to all regulations stipulated in the Operating Manual and
Product Manual.

TIOR8 A T 38 < 45 A1 T AT i T o R E B T LRE

The following data must be determined as defined in the respective ASTM, ISO or
DIN standard.

PLF S HA UK B LA ASTM, 1ISO 51 DIN it
Tabelle_Std 1 Gas Constituents and Properties of Fuel Gas at Flange 14A

FARBAMEE 280 14A
Gas Constituents Unit Limit
AL 5 Hfr PR il
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Gas Constituents Unit Limit
AL S Hfr PR il
CH4 H %t Vol.% =80
CoHa 20k Vol.% [<<0.124
CoHs 2kt Vol.% |< 15
CnHm ﬁz)%%'f’t/ﬁ\% VO|.% <10
sum of CoHm with n = 2,excluding CoHs K& 7 2kt 24k, — A E
BREA S P R 29
cf. condensation point 5¢ T8 SURE (PRARER"EAT) 34
Hy A% Vol% [< 102429
CO —& b hik Vol.% | normally not a constituent of fuel gas i # A E RS K> 22
H20 7K Vol.% | cf. condensation point % T £ ST PR BR =T 39
N2 + Ar + CO, CEA+RSA+— Vol% |<20
A bbi
0, &K Vol% |<0.1
Fuel bound nitrogen (FBN) Vol.% |27
PRELA
Others H:Ath: Vol.% |22

Tabelle_Std 2 Contaminants of Fuel Gas at Flange 14A RS54 EH T 14A

Gas Contaminants

Unit
Hfr

Limit
PR
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Gas Contaminants Unit Limit

S S AL Hfr PR il

Chemical Refer also to document "Requirements / Fuels, Air and Water", section "Limits

2EW 5 for Chemical Contaminants in Fuels, Compressor Intake Air, and in Injection
Water"

FES SR “HREE, AR R RIS TS Re, R AL AN
NIRH R RR A F5y

Dust ¥4 21.23) ppm(wt) | <20

d<2um =mg/kg [<185

2 <d<10 ym <15

Na + K gh+47 20 ppm(wt) [< 0.5 (with Fuel Factor #4%} %% f=1.0)

< 1.0 (with Fuel Factor &%l 2%k f=1.5)

Ca 521 ppm(wt) |<10.0
VL2 ppmwt) [<05
Pb 452" ppm(wt) [<1.0
H.S itk & 29 ppm(vol) | <10
Total sulfur &% 2129 ppm(wt) | <20

2)

Any deviations from the parameters stipulated above must be discussed with Sie-
mens.

WG58 5 BB R E (T W 2= o

A=rmissible limits must be corrected using the equation: Xcor = LHV (MJ/kg / 42 MJ/KG) X Xspec
FEVFRIBR A 2 A L U T 47 (28 B IE

To be specified.
K vEgR ]
To ensure the required degree of purity after filtration, an appropriate filter unit shall be provided upstream
of the terminal point of supply of the gas turbine fuel gas system (MBP). Care must be taken to ensure that
entrainment of particles caused by corrosion of the inner walls of the lines downstream of the filtration unit
and/or residual soiling in the piping is not possible.

N T ORISR IR B EOR MAERE, AV ERHUR BV RS (MBP) e 1 By RERA & i I8 .
TCo WZFUINCABA DR HT 1oL 0 BP0 I B A B S e R/ A B R 0 5 R et TR AN 2 R

Gases with hydrogen (H2) content greater than 1.0 Vol% and/or acetylene (C2H>) content greater than 0.1
Vol% shall only be combusted in diffusion mode. If such fuels were combusted in premix mode, this would
involve the risk of reactions occurring in the premix piping which could completely destroy the burners.
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- AMEEEA (H2) FEKT 1vol%, M/ELHREERT 0.1vol% R BEAEY BB FIAKE . I RIXLefRp
FEFURAA T HAbE, 2 S BE TR ETE R A R B AR, X 4258 B F b -

In the case of fuels with increased hydrocarbon (C,Hm, n = 2) content and/or hydrogen content, there is a

risk of greater combustion instability even in diffusion mode; this is due to formation of condensation and/or

higher flame velocity.

—  SEBEH AR E S S A YI(CoHm, n = 2)F RA/ESE S S RIENL T, BIEET BT, 8
et AR E I ARG 3K Tk A AT BRI B s K K T8 RE SR

Sulfur and hydrogen sulfide: BiFIRAL S,

Elemental sulfur is not permissible. Sulfur content as referred to in this document defines the sum of sulfur

derived from the sulfur-containing compounds occurring in the fuel gas (mercaptans (R-SH), hydrogen sul-

fide (H2S), odorizing agents (e.g. THT), carbonyl sulfide (COS), and others). With a total sulfur content >20

mg/kg, provision for preheating of the fuel gas to at least 60°C (with an operational tolerance of £10 K) must

be made (cf. section “Natural Gas Requirements”). At higher sulfur contents, additional operating re-

strictions and adaptations to the fuel gas system are required. Such requirements must be clarified on a

case-to-case basis with Siemens Energy.

- EAR BRIV B SRR T XA SOME R S iR &Y (REF (R-SH, fiifts

(H2S) , &I Cn THTY , BitfeBik (COS) FHABMID i AEM S &, HafmEE AT

20mg/kg, AT E > 2] 60°C HIRMLE L AWERA] CHUELIR ST R o R & BT,
XTSRS AR BRI R R TR0 . XL TR R ZITE BAARIE L R AT ] 7 RE SR A TV

Gas turbines and their auxiliary systems can be operated without restrictions under the parameters defined
as before, provided the partial pressure of hydrogen sulfide (H2S) remains below 0.003 bar(abs). At a sys-
tem pressure of 30 bar(abs) and 100 ppm(mol) H>S, 3 mbar H.S corresponds to a total sulfur content of
approximately 200 mg/kg. This is in line with the materials requirements defined in standard NACE
MR1075-2003. The partial pressure of hydrogen sulfide is calculated from the product of the mole fraction
and system pressure as follows:

TR SEE AL R HL AR GErT DAAE DLERE IS 80 BT IR % AR, 3Rt pmifb & 70 R+ 4:{K T- 0.003bar
(H5FEH) « FERSGE S 30bar (455 /1) F1 100ppm (mol) H2S, 3mbarH2S #H 24T Sk & B
200mg/kg. XA2AFRHE NACE MR1075-2003 H15E X HIM R R 2 —8H . BiAbE 15 s it BE /R 7 Hiofn

RGE IR
Ppartial [HZS] = Protat X H2S

Ppartial [H2S] = maximum partial pressure of hydrogen sulfide & Kitb & 5%

Protal = maximum system pressure & K &% /)
H2S = molar fraction of hydrogen sulfide. At 588 /R 73

To protect the turbine and hot gas path parts, the sulfur content must not exceed 2000 mg/kg, provided no
lower limits are specified in restrictions imposed by the authorities, contractual stipulations and/or items not
included in the Siemens Energy scope of supply (HRSG, catalytic reactors). At corresponding sulfur con-
centrations, additional adaptations to the gas turbine operating modes are required; hence each such appli-
cation must be coordinated with Siemens Energy.

N TR EC AR ARIE IS, B & ANV L 2000 Z 50/ A Fr (B EA SRAMRAIBR S, #2228 BREEE , & R
SE A/ BRI H AN OFELED ] Rl DT Y Bl (R e, AL SOSEAR ). FEAH B HOBRIR BT SR EE WL B AT AR
L ZIEAT A 8 5, DR e g — AN IR A SL L 05 VG 1] 7~ RESURH B3

Emissions are determined by the mass fraction of total sulfur (S) yielded by the ultimate analysis of natural
gas composition. Sulfur compounds are limited, inter alia, by emissions regulations of the respective coun-
tries (conversion of S to SOx).

HESORE B PR S R UE Y, Rl RN TS R . B SRR A A, T, B & R A
JBORE (SOx 46t o
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7)  Fuel bound nitrogen (FBN), for example, from the gas constituents NHs, N2H4, is not chemically bound as
strongly as molecular nitrogen. Under the conditions prevailing during combustion, fuel bound nitrogen is
usually readily released, that is, NOx, ryel forms largely independent of temperature. As a matter of principle,
formation of NOx from fuel bound nitrogen cannot be controlled by injection of water or steam.

- PRBRIE(FBN), B0, WS A7 NH3. N2HA, AR AL M TR — R R g . FE—E ISR B BEIiI I, SR
R H A A o BT i U, BRI SR KRR R EASE TR o VD9 — A U 1) A, 2
SAAYIIRL AN BE VN K BRZR IR 1 o

NATURAL GAS REQUIREMENTS KRS E K

This document defines the properties and conditions of the fuel gas that must be satisfied at
the terminal point of supply of the gas turbine supplier. Fulfillment of these requirements must
be assured by equipment which is not included in the gas turbine manufacturer's scope of
supply and by separate agreements with the operator.

AT RE SCT IR ECHLAE L 7 N 28 i AR R PR REATIA 2% 1 o Dot /R IR B 2% P A DR B 4%
AOFFERPTEEN, B i 2 L EDR.
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Properties

etk

Conditions

*

Limits

FRAE

Pressure /& /7 31

Design Value #i11#

Tolerance %%

at 0 — 15 % of the max. fuel flow

0-15% K&

+ 5.0 % of design value

+ 50 % 1giHE

at 15— 100 % of the max. fuel flow
15— 100 %& Kift &

+ 2.5 % of design value

+ 2.5 %IRIHE

Change Rate b %

dp/dt < 0.2 bar/s

Temperature 7% 32

Permissible Range ftiFVE [

LHV, min 35.0 MJ/kg (&)

LHV, max 50.0 MJ/kg (5K)

5°Cto60°C

LHV, min 40.0 MJ/kg (&)

LHV, max 50.0 MJ/kg (5K)

5°Cto120°C

Condensation Point i 15 34

min. 10 K above dew point of the
gas mixture

fERE A ARREE R L2 10K

min. 15 K above the dew point of
water

fEREAARREE R L2 16K

Tolerance

R

10K

from startup and/or design value

BT A8 A/E BEHE

Change Rate 14 #%

dT/dt<1K/s

Lower Heating Value fiX#{# (LHV)3?

Design Range
BHE

0 %— 100 % output

0 %100 % 77

LHV, min 35.0 MJ/kg

LHV, max 50.0 MJ/kg (100 %

methane)

Design Value i1

3.3)
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Properties Conditions Limits

etk * PRAE

Tolerance xR % + 5.0 % of design value

+ 5.0 % of ¥Wit{h

Change Rate 421k % dLHV/dt < 0.1 %/s

Lower Wobbe Index (LWI)39 32)

Permissible Range ftiFVE [
LWI, min 40.3 MJ/m3s1p

LWI, max 51.0 MJ/m3stp

Design Value %14 35)
Tolerance x % + 5% of design value
Change Rate &% dLWI/dt < 0.1 %/s

Contaminants 75 4

Chemical th2£75 4% Refer also to document "Requirements / Fuels, Air and Water", section
"Limits for Chemical Contaminants in Fuels, Compressor Intake Air, and in
Injection Water"

TIES R “PREE, AR BRI SE TS . R GENLIES
AENIK R 1”7 #53

Legend. &4
T = Temperature % /&; LHV = Lower Heating Value Hu/ #&; LWI = Lower Wobbe Index 1% [ 154, t = Time K
/]; p = Pressure [ /7;

Remark 3.1. The required fuel gas pressure at the terminal point of supply of the GT fuel gas system (MBP) is
dependent on the fuel gas composition, its temperature and density as well as the ambient conditions (air
temperature and elevation of the power plant site).

3.1 RARHUR BN 2R 2 (MBP) ) 23 it 7 FOMRRE AR IR 0 A T MO« AN B2, AR A 2% A (2R
TR BEATRFR TR P 3t ) o

Project-specific parameters are used by Siemens for determination of the required fuel gas pressure (refer to the
foregoing) and entered in the List of Control Settings for Open- and Closed-loop Control Equipment (SREL) if a
contract is awarded. This pressure is required for various items in the fuel gas system.

FEWH PAT LR, BARIUH fIHI S B it 17 R OE P ROR U 1, RS BT IR PR ] 5 24 A s
BOEE T . ZRANENIERIRGERIEAT7 RS h g E]

The fuel gas pressure determined at this time is the "design value" and applies to all gas turbine operating
conditions. In other words, it is selected such that operation of the gas turbine at limit output is guaranteed even
under the least favorable conditions. The specified tolerances apply to this pressure.

UL E RIS R BaHE I FE T I R U LR 26 AF o 38R0, M AE B ZE O TR, DRAESAHL R
JIHEELE] . FEERAZER TREAE .
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In general, the maximum fuel gas pressure is calculated on the basis of the following parameters for the maximum
volume flow rate of fuel:
—  Lowest ambient temperature (with allowance for the permissible limit load)
—  Maximum water injection (e.g., for NOx control)
—  Minimum lower heating value (LHV)
—  Maximum fuel gas temperature
~h%%wkm% JE S RAERE T LU S H SRR EMAR R A Atk b vH 5
IR BRRE (AR 34
- BCOKTEAK (. BEAES])
- RIRRAVE (R AVE)
- EROKHIRAIRE .

Allowance is not made for the pressure drop of items not included in the gas turbine fuel gas system manufactur-
er’s scope of supply (e.g., gas pressure control station and fuel gas fine filter). An appropriate correction factor
must therefore be generated and applied to specify the requisite fuel gas pressure, e.g., at the power plant’s ter-
minal point of supply.

AR R T B ESRANIE Y T IS LA 5 AE IR S LR AR G I3 7 ) A1 B Yl (o = s a4 il st AR = 4 i
#)o PRI, AL R E AR LA I 280 1) HL e A s RO R U 0, e 00N b — N3 4 AR IE R 7, e mi ) (B
205
If the requisite gas pressure cannot be ensured by the gas supplier, a gas pressure boosting station (gas com-
pressor) must be provided. In such cases it is imperative that only absolutely lube-oil-free gas compressors are
used, i.e., all components of the gas compressor in contact with the fuel gas (e.g., pistons of a reciprocating com-
pressor) shall not require oil for lubrication. This requires the use of suitable materials (e.g., PTFE piston rings).

AR RSP P TCVE PRAIE A B ) SR ), e AR A A G s (AR R 4 L) o AESX AR BL T, 26 00 R A FH T
TV R AR S AL, BN S A HLA b 5 RIR SR A 4L (B nyE 28 AR S R4 hL) A s i . X
TAFHEE AR RIYR HETE FER)

Remark 3.2 In the event of changes in the operating temperature with fuel gas preheating that exceed 30 K
compared to the temperature setting made during commissioning, it must be expected that emissions will
increase to such an extent that adaptation of the hardware or settings is required. In the least favorable case,
emissions limits (imposed by authorities or stipulated in the contract)can no longer be complied with, consequently
it may be necessary to restrict the permissible output of the GT (e.g., max. 80 % rated GT output).

3.2 AN RIS TR FO A IRLEE AR Ak, e 8 T ) B S B R 230 K, X TR BRSO 4 0 21— e R ABL T
BELERE (BB B T LA . AR 22 MR HEOOR A (42 5 RIAE ) -t AN RE IR <, HL s SR e 7 AR AR PR B K
H (. B K80%4E GTHiH).

Without exception, fuel preheating to more than 60°C shall be clarified with Siemens Energy on a project-specific
basis, as the permissible lower heating value in such cases is restricted. A special design fuel gas system is re-
quired if the range of permissible limits is extended; additional effort (costs, deadline adjustments) must be clari-
fied with Siemens Energy.

T—Bish, FETEATHE, SRR 60°C N2 570117 REUEBET FIH X AE I T 70 VR AR BB 2 B IR
Bl ISR A VPR PRTEE, T R IR SO ARG B S5 (A, PR ) A6 U D ] 1 BE R V7
The specified rate of gas temperature change shall not be exceeded, either during operation or in the event of a
fault (outage of the fuel preheating system).

TER BB AT BAE R AR ARG RIS, AR AR A R i e 18

Remark 3.3. A "design value" must be selected between the minimum lower heating value of 35000 kJ/kg and the
maximum lower heating value of 50035 kJ/kg (in line with the respective fuel gas analysis,the tolerance stated
shall apply to this value). Siemens must be consulted if the lower heating value determined for the fuel gas to be
used lies outside the permissible range.

3.3 WiHE WAk RRAVE 35000 kJ kg A KIGIEHUY 50035kJ/kg(FF A Ml S MIRBIA ST . A ZEME
& T IXAME) . 25 T SRR AE O Va2 4h, AT T F .
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Remark 3.4. The operating temperature of the fuel gas shall be controlled in line with the temperature limits
specified in remark 3.2 of this document to ensure that no liquid and/or solid condensates (higher hydrocarbons,
water,sulfur,...) form. Observe temperature limits stipulated in remark 2.6.

3.4 RN AR UL R4 ) 76 15 45 48 i PRI P PR AR AEE 3.2, AR PR A YA RN /8 ] A At 0 (B IR LA 7K
Bty . ORER. IEFERRHIZR PR AR JUE R 23 2.6.

Remark 3.5. The lower Wobbe Index (LWI) is calculated from the product of the lower heating value LHV,[MJ/kg]
and the square root of the density of the fuel gas p e and air p 4 at standard temperature and pressure
[0 °C,1.013 bar]

3.5 Ml AR H0HR MR IME AR MEIR B RE 77(0°C,1.013 bar) T R SR 2 S AN 35 B RSP iR TR/ H
()LHV, = LHV, - pfuelLHVv = LHV;, - Pruel

. LHV, LHYV,
(DLWl = \/@ = LHV;y - \/Pruer * /PairlWI = \/@ = LAV, - /Pruet * +/Pair
Pair Pair

This definition of LWI is based on ISO 6976. With the standard fuel gas system (flange A14), fuel gases with lower
Wobbe index levels in the range from 37 —-51 MJ/m?3[0 °C, 1.013 bar] may be used.For each gas in this range, a
maximum tolerance of + 5 % is permissible for LWI. Such requirements must be clarified on a project-specific
basis with Siemens.fiXE FFRELIIX e SURFHET 1ISO 6976. 1EARMERA S RGTATIR T, £ 14A AL £ AHREUT
/& 37 -51 mj / m3(0°C,1.013 bar). X TN X 8] AEERI A, £5% AR A ZE0 TR B RS0 et . 42
—MREEIUH B R E R, AT RTET] T

CHECKLIST FOR FUEL GAS KRS k53

To ensure unequivocal assessment of fuel analysis data, figures must be entered in the
associated checklist by the customer and made available to Siemens: A {# 1E TR
P, &P AR SRR B R N HE R BE4E V0 1] 7

Gas Constituents Unit " Method Value

MRS BAE | R 1B
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Gas Constituents Unit " Method Value

N B | PR ik

CHq Vol.% |ASTM D 1945/ ISO 6974, 6975

CzH2 Vol.% |ASTM D 1945 / ISO 6974, 6975

CzHs Vol.% |ASTM D 1945/ ISO 6974, 6975

CsHs Vol.% |ASTM D 1945/ ISO 6974, 6975

CsHs Vol.% |ASTM D 1945 / ISO 6974, 6975

CsHs Vol.% |ASTM D 1945 / ISO 6974, 6975

n CaH1o Vol.% |ASTM D 1945 / ISO 6974, 6975

i CaH1o Vol.% |ASTM D 1945/ ISO 6974, 6975

n CsHiz Vol.% |ASTM D 1945 / ISO 6974, 6975

i CsH1z Vol.% |ASTM D 1945/ ISO 6974, 6975

Ce Vol.% |ASTM D 1945/ ISO 6974, 6975

Cr(+) Vol.% |ASTM D 1945 / ISO 6974, 6975

Ha Vol.% |ASTM D 1945/ ISO 6974, 6975

co Vol.% |ASTM D 1945 /1SO 6974, 6975

CO; Vol.% |ASTM D 1945/ ISO 6974, 6975

H20 Vol.% |ASTM D 1945 / ISO 6974, 6975

N2 Vol.% |ASTM D 1945/ ISO 6974, 6975

02 Vol.% |ASTM D 1945 / ISO 6974, 6975

Ar Vol.% |ASTM D 1945 / ISO 6974, 6975

Other Vol.%

Properties 114

Heating value & MJ/kg |ASTM D 3588/ 1SO 6976

Wobbe index 3 MJ/m3 [ASTM D 3588 / ISO 6976

Specific density % ¥ kg/m® | ASTM D 3588 / ISO 6976
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Gas Constituents Unit " Method Value

MRS B | WA 1B
Temperature 5% °C
Condensation point & °C ASTM D 1142/ 1SO 6327

(water)

-/ 1SO 23874 (hydrocarbons)

Contaminants 75 44

Dust #22 Mass % | VDI 2066 (1994)

ASTM D 2709 & 6304

Alkali metals 144 )8 (Na + K) | ppm(wt) | ASTM D 3605 / DIN 51790

Other metals HAh& )& (V,...) ppm(wt) |ASTM D 3605 / DIN 51790
NH; ppm(vol) | ASTM D 5504 / ISO 19739
H2S ppm(vol) | ASTM D 5504 / ISO 19739
Total sulfur &4 ppm(wt) | ASTM D 3246 / ISO 6326

Other specific Characteristics H:

s

* other ISO units are permitted At 1ISO #47 75id

Specification Lube Oil ¥ 8545: JEIFH

INTRODUCTION 44

This specification describes the requirements imposed on turbine oils used for lubricating
Siemens turbine-generators. Only turbine oils approved by Siemens shall be used. An up-to-

date list of approved turbine oils can be requested from Siemens.
AU T AT VT IR K AL EE I AR DG B R . R AT 2 P8 1]+ BE VR I X% -3
AT AP ]7- REVE AL SR AT 22 U HE R 32~ R e T 1) 26

TYPE OF TURBINE OIL

For the purposes of this specification, turbine oil is defined as a mineral oil or synthetic olil

with additives which enhance corrosion protection and degradation resistance. Turbine oils
used for gearbox lubrication may also contain additives which increase load carrying capacity

and reduce wear.
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AL AS F A, BT — S S IR R i A S v, DA SR P R A B RE .
AT AR R AT R UL RN S e AN B AN N

As a rule, turbine oil is a paraffin-base mineral oil comprising a mixture of saturated hydro-
carbons. Because of the numerous chemical constituents involved, it is not possible to state
a defined composition. The physical properties of the oil are the selection criteria used for
choosing a turbine oil. The additives shall not have any adverse effect on the materials used
in the oil system. Additives shall not contain any organometallic compounds (e.g., organic

zinc compounds).

YERRE, &l — M S A AR RTR SV AR Y. BT RERAERY, AT RERA U] 1
R T BEVE R IR B — AN IE I bR AE o BT A8 (RS 0 75 % Ve 28 48 A A R A R A A AT
AR B A s AR S AR EY (B, AIEREY) .

GENERAL REQUIREMENTS — i E sk

- Viscosity ¥

The required viscosity grade is specified within the following tables for physical and
chemical properties. The viscosity grade is dependent on the gas turbine model and pro-
ject-specific requirements. Prior approval from the Siemens engineering departments is
required if oils with other viscosity grades are to be used.

T it HORE BESE ZRAE TR P 7B AV BT . RS I TR LA 5 A I H
SEER . AR B ARG SR G, T R B SRS PG [ ] 5 RS T Tttt

- Thermal stability #f e *

Turbine oil with normal thermal stability: The turbine oil must be capable of withstanding
temperatures of max.110 °C in machine components (e.g., bearings, clutch,gearbox) and
up to 80 °C in the oil tank with no negative impact on the properties of the oil.

e AR E VR RIET I BTl ARE RS AR Z IR FE Rk 110°C BLESERME (i, vk, BS&3%, &
AR A1 80°C i A Iy ELX AL i g B T S

- Compatibility ez

The fluids must be capable of mixing with residues (max. 4 vol. %) of another similarly
based product (mineral or synthetic) with no negative impact on the properties of the oil.

L AR B BRI AR U= B (W IECE D BRI (R AEEN 4 VOL.%)
I T YT VR AR B () 1 i TG B T R
- Physiological properties £ Av 5%

By nature, the turbine oil must not be hazardous to the health of the persons working with
it, provided the necessary hygienic precautions are taken.

SRLATEI S, A R T E ) DA I, BTl AU R AE TR
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PHYSICAL AND CHEMICAL PROPERTIES OF TURBINE OILS WITH STANDARD
THERMAL STABILITY A5iE/K- P F5A2 58 P AIE T A B RV E AL 22 R

N . Test Method
umeric . g
Properti/ Value Unit Rl WAR7S
e =07 Yol LE A
DIN/ISO ASTM
Kinematic viscosity at 40 °C " DIN 515621 / DIN EN
ISO VG 46 414 -50.6 mm?/s 1/ ASTM D 445
75 40°C FHIIEHIREE, 1SO VG 46 ISO 3104
Viscosity index Hi % %L 290 - DIN ISO 2909 ASTM D 2270
Alr release value at 50 °C <4 i DIN ISO 9120 ASTM D 3427
) < min
£ 50 °C TR IME
Neutralization number <0.30 mg KOH/g DIN 51558-1 ASTM D 974
Water content & 7K & <200 mg/kg DIN EN ISO 12937 [ ASTM D 1744
Foaming at 24 °C: <450/ 0 |/ ml SO 6247 (Seq. 1) ASTM D 892
< ml/m eq.
7F 24 °C F LA a (Seq. 1)
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N . Test Method
umeric . g
Properti/ Value Unit Rl WAR7S
AL Yol LE A
DIN/ISO ASTM
Water release capability 300 DIN 515891
e < S - -

KB
Demulsibility

L <30 min DIN ISO 6614 ASTM D 1401
LA
Density at 15 °C reported

. - DIN 51757 ASTM D 1298

1£ 15 °C Ty M
Flash point A # > 200 °C DIN ISO 2592 ASTM D 92
Pourpoint it & <-6 °C DIN ISO 3016 ASTM D 97
Purity 57 5 2 <20/17/14 - ISO 4406 -
Copper strip corrosion 3 h at 100 °C,
extent of corrosion <2 - DIN ENISO 2160 | ASTM D 130
MRk, 100 °C FFE =AY, '
a5
Corrosion protection for steel, method Pass
B . - DIN ISO 7120 ASTM D 665

. , pliipus
BighRetk, dFEB
Aging behavior: Time to increase of
neutralization number by 2.0 mg
KOH/g 2 3000 h DIN EN ISO 4263-1 | ASTM D 943
AR ENE: SR 2 mg KOH/g
JIT %5 R I )

as-received condition IX T2IRZS

") The viscosity grade is specified by the responsible design department. ¥4 EEFIRITER JRE ;

2 The purity of the oil refers to its condition upon receipt. The required purity is specified for the system in
question and must be ensured through implementation of suitable measures (e.g. filtering, separation). ;5i&E18
IEEHIPNR. FFERNRRESERATRERR . GICRBUERIENE (TR, 98 ) RMRUDBEEE S0

SENERF
IEIDEG
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Specification Hydraulic Oil 8 +:
INTRODUCTION T4

This specification describes the requirements imposed on hydraulic oils used for Supplier's hy-
drostatic actuators of the gas turbine.

AT R I P AR RS ATL B AR i 0 42 ) 2B R P BV L T 5K

Quality, cleanliness and operating viscosity of the hydraulic oil are decisive factors for the opera-
tional reliability, economy and service life of the hydraulic system.

WM PR B EASAT R R RRIBAT A EME . S5 [ doE R %= .

Only those hydraulic oils shall be used, which have been approved by Siemens Energy before.
The properties of and requirements on these oils are described below. A list of approved hydrau-
lic oils can be provided by Supplier on request.

FURTAE R PG [ REVE TS S v AR It o XSG PR RF PE AT SR AR BT o FHLHE (V0 ol P35 57T A
IV S e PO AT e

TYPE OF HYDRAULIC OIL
VO e 27
The minimum requirements which hydraulic oil must meet are stipulated in DIN 51524 Part 2.

Requirement: Grade HLP 46 hydraulic oil per DIN 51524 Grade ISO-L-HM 46 hydraulic oil
per 1ISO 6743-4 i & i ¥ 5 IR E R 7E DINS1524 25 3/ AT e » AR AR 4 DIN 51524 %5
2 HLP 46 545 1SO 6743-4 %522/ 1ISO-L-HM 46 75 it

CHEMICAL COMPOSITION

For the purposes of this specification, hydraulic oil is defined as a mineral-oil-base liquid
pressure medium, having additives which enhance protection against oxidation, corrosion,
and wear, and exhibit good demulsification performance, i.e. resistance to emulsification.

VSIS 03t = PR A s S 7 HE Y RN B B < ) il e Vs 2 AN R I
fIpTd, o T REFR R RITERE, BRI E RIRSTT -

The additives shall not have any adverse effect on the materials used in the hydraulic system.
Additives shall not contain any organometallic compounds (e.g. organic zinc compounds).
The use of hydraulic fluids that attack lead or bearing shell alloys which contain lead is not
permitted even if these materials meet the requirements of the HLP specification per
DIN 51524 Part 2.

WIS R G R AR AR R SRR . RIS S G A LB ST (Bl
AHEALEY) « RIEARYE DIN 51524 25 — 37y, FERFS HLP AR IIESK, A o vER A ol
BB YR DL B 4 VR VAR

If the terms of a contract call for the use of hydraulic fluids which do not correspond to these
requirements, approval must be obtained from the respective engineering departments. 2158

BRFAEKREAAFFEXLEEKRIRER , MOAENAITIZER RS,

Thermal Stability #vfa & P
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The hydraulic oil must be capable of withstanding temperatures of up to +70 °C in the hy-

draulic oil tank with no negative impact on the properties of the fluid. ¥t Ji 7 75 I 46 o b 4
RERE T 52 Bk +70 °C BUIREE, WHRAFRE A= A F T B2

COMPATIBILITY %M

If hydraulic fluids from different manufacturers or different types from one manufacturer are
mixed, sludge and deposits may form. These may cause faults in and damage to the hydrau-
lic system. For this reason, mixing different types of hydraulic fluid is strictly forbidden. The
only exception to this is the compatibility of the hydraulic fluid with residues (max.2 vol.%) of

another hydraulic fluid with the same mineral base. 1 %A [A #1l3 i TR A SR E F— i
AN R SR B VR AR TR & B — i, W RE TR AT . 1X L8 W] Rl 2> i BRI R G0 IR R AN A5 0AR
Nk, TR R B VR TR AR TR AR R M B A R A AR RT3 P R A
MR &Y (% 2%vol.) HIFRAE.

PHYSIOLOGICAL PROPERTIES 3 44

By nature, the hydraulic oil must not be hazardous to the health of the persons working with it,

provided the necessary hygienic precautions are taken. 7EA i _FiF, WUEMAKHE N R
ARG EE, BRSEE IR BT A,

Physical and Chemical Properties of the Hydraulic Oil in the As-supplied Condition it 2% 14
TR E AL R
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Test Method
Property Requirements Unit TR T3
Rtk MR8 LE A
DIN /I1SO ASTM
Kinematic viscosity at 40 °C
. 414 -506 mm?/s DIN 51562-1 ASTM D 445
40 °C Mz shkk Rz
Air release at 50 °C
. . <10 min DIN 51381 ASTM D 3427
50 °C 2RI
Water content & 7K & <100 mg/kg DIN 51777-1 ASTM D 6304
Foaming characteristics at
25°C ASTM D 892
<150/0 ml ISO 6247
o (Sequence 1)
25 °C iR
Demulsibility
o <40 min DIN ISO 6614 ASTM D 1401
FER
Density at 15 °C
N <900 kg/m3 DIN 51757 ASTM D 1298
15 °C % &
Flash point
) > 185 °C DIN EN ISO 2592 ASTM D 92
I
Pour point
e <-15 °C ISO 3016 ANSI/ASTM D 97
bk J=y
Minimum requirements Class 17/15/12 per I1SO SO 5884
S 4406 Class 6 per SAE - -
EL I HE
BARR AS4059
Copper sirip corrosion DIN EN ISO 2160 ASTM D 130
ass -
428 P
Steel corrosion resistance
pass - DIN ISO 7120 ASTM D 665
o i ok
Aging: increase in
neutralization number after
mg
1000 h <
<20 KOH/g DIN 51587 ASTM D 943
1000 h Z AL J5 HH FIE AR
1t
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Cooling Water Quality %20 7Kk 4&44:

Closed Cooling Water System ¥k &4t

The coolers within the closed cooling water system are designed to be provided at cooling
water inlet with water of a quality as defined below. ¥4 7K R 4t (¥4 3 3 TS A AE VA HIKN
FIAL, /KB BIan T

The closed cooling water system cycle shall be filled with demineralized water according to

guideline VGB M 407 with the following quality: fR#% VGB $5 '3 /7% M407, P& A H REEIA
NN BK, KB

Parameter 3 Requirement Z3k
Conductivity 1% 1% < 0.080 uS/cm
Silica fif < 0.010 mg/!
Sodium %4 < 0.005 mg/!
Dissolved organic carbon (DOC) W f#A HLiK(DOC) < 0.200 mg/!I

That demineralized water shall be treated with carbohydrazide in a low concentration as re-
quired for corrosion protection. The properties of the demineralized water/carbohydrazide
mixture shall not exceed these values: R#EER, ZH V) BUKICR AR BB EL 24T A0 78, 42
E BT RE ST BV BUK BRI R S R A T S A

Parameter =¥t Requirement E>k
Conductivity 1% 54 < 30 pS/cm
pH value pH 1§ 7.0-93
Carbohydrazide f ik i 1.0-5.0 mg/I

Monitoring of the aforementioned parameters should be done once a week by grab sample.

The use of other water qualities is allowed after Supplier's approval only. _Ii& Z%{ ) I iliE
BEMLECRE R JE AT — k. RAEAE N R HLHERIE LT, 4 o iR A HAh K .

Media Measurements 4\JFi il &
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Natural Gas Flow Metering System KARASMEN &
GENERAL ik

The natural gas flow metering system is a high precision flow measurement unit to be
applied for performance testing only. Supplier's part of the flow metering system will be

provided as one calibrated measuring unit plus additional parts. KASHRETERHKE—F

SEEARNERE  (NERTHEREULN. HNENRETERFSFA—TRENEST
FIBDOER AR AL

The objective of this document is to specify the requirements for the installation and
operation of the "natural gas flow metering by means of a turbine flgw meteri‘ at fuel gas
temperature < 60 °C. AXHHIENEMNEERFIEE <60°C FLZEFITI THIEK.

For further details concerning natural gas flow metering please refer also to section "Gas
Turbine Package" X ARASMEBITENESIFMES | 15SH MSICTAM 5B

REQUIREMENTS sk

The following requirements have to be ensured by Purchaser concerning installation and

operation of the natural gas flow metering: 3£ 77 AU {R LA T A R RIRN M E T B LSRR

HIEK

— Responsible for the integration of the natural gas flow metering section as well as the
compliance with Supplier's requirements is the Purchaser.3X 7 61 3t KRS BT & 455

IR G LU Bt DRILAT & B SE R R 25K 5

— The calibrated natural gas flow metering provided by Supplier shall be transported and
installed in one piece. The flanges between the turbine flow meter and the 5 D inlet pip-
ing will be sealed after calibration and it is not allowed to disassemble the metering sec-
tion after the calibration. ft SR LR HE R SR TR E 1T ROs Al 22—t it
TR 5 D NV E R E 2 AR e % B, e A VR E v &34

— To protect the fuel gas flow meter section from damage (e.g. caused by foreign matter
transmitted through piping or by overspeed when the line is being filled) a spool piece
shall be installed instead of the fuel gas flow metering during erection & commissioning
of the power plant. Only after completion of erection & commissioning and sufficient
cleaning of the system, it is permitted to replace this spool piece by Supplier's fuel gas
flow metering section. Jy 1 R4/ WA B TH > A2 AR (it : A IE i ) P4 i 2R
FEIF IR, NAE 2 BRI (] 22 3 — MR E T A R E T AT
AR LA RGN 2018V 5, A fuvriad (R i iR R R B Bz BUE A

— For the natural gas flow metering system Purchaser has to provide also: X} T KRS i &
THRARG, KITICLAHR M
— Support base frame with fixing material
—  ERHESCHEEE R DL T E AR
— Inlet ball valve, full bore, with filling bypass
- NHIBRIR, i, ihnEssig
— Outlet ball valve

HEER ]
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—  Purge connection

- JHEPRESK

— Ventline

- frEE

The start-up strainer (Supplier's scope) must be installed upstream of the metering to
protect the turbine flow meter. WZIFEFLETH I B3 A shid yE4s (PRI RTERED
DN TAN AL T

The fuel gas flow metering has to be installed upstream of the performance fuel gas pre-
heater. The fuel gas temperature has to be < 60 °C. #A S i it U AL B 1E = T A
AT B0 PRIRE L ZI<60° C.

The inlet pipe section upstream to the fuel gas flow metering has to be straight for at
least 10 D. No flow disturbances (e.g. changes in pipe diameters or inline components
like filters are allowed between the inlet to the 10D inlet flow path and the flow meter). A
ARETHRE DA DEBR AU ER (24 10 D) RATREDS) (Bl iE sz
AL EAE 10D N H_F i 2z e i g ds LSRR AT R AL FuVEID

Full-bore ball valves with filling bypasses must be installed by Purchaser for isolating the
21 D section of piping from the rest of the fuel supply system. It is also permissible to lo-
cate the outlet-end ball valve downstream of the final filter. S 7 05 251 2225 45 45 45 75 55 4% 1)
IARERIE, DB 21D &0 E1E SR N RGN LRI BRE . AR VERE H s Bk i
SE I AE B 2 JEAR ) T U

No changes in pipe diameter between a point 15 D upstream of the inlet ball valve of the

21 D measuring and its end are allowed. The diameter shall be determined by Supplier.
A Fuvr 21D K2 15D FH i A1 E A . EARRIH T T FRiE -

The entire fuel gas flow metering must be located at least 100 D away from the control
valve, compressor and reducing station, because the pronounced acoustic vibrations in
pipes can impair the accuracy of flow measurements. AN A & 115 0 AHE 25 451 1,
FEAAHLANGEOE 5 2220 100 D AL, PR T8 Hh B 2 1R P R 51 2 5 i s 0 2 ) 1 12k

A gas filter has to be installed upstream of the fuel gas flow metering to prevent fouling of
the turbine flow meter during operation. DAZIAERA S = T 5 1) b 22 35 Skt g 2s, BA
B 1 e RIS AT R S 3

Purchaser has to ensure that the fuel gas flow metering is electrically grounded. 3£ 75 1%
I DRI IR T R

Downstream to the fuel gas metering no gas shall be extracted except for operation of
the gas turbine itself. Gas leakages are also not allowed. A5 it &1 FiFR S FEHLA S
iz 474h, AFHRIRAE. A RFE IR

After the performance test, the fuel gas flow metering shall be de-installed by Purchaser
and replaced by the spool piece, without damaging the sealing. PEEENR )G, 7 3L 7 )
NIRRT RIFERONEE, HA RTINS

In case of doubt, Supplier's test engineer has the right to check integrity of the fuel gas
flow metering system. UG %€ ], LR AN CAR A AU SRR R E RGN w8
P
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In case of any deviations to these requirements Supplier's performance test engineer shall
determine the impact on the measured values and define additional corrections for determi-
nation of performance test results and comparison with legally binding values. ¥15R 5iXLE
KEeEHARE | HRrERIMREN TEIMAHEXHNEERIEN |, FEN NI IELAFEM
BENH SR SHRERIHERTLLR.
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1.3 1K

S EE-EMHAE

BUILDING LEGEND

BAB GENERATOR NEUTRAL POINT CUBICLE

BAB15/BAB16 GENERATOR CURRENT TRANSFORMER TERMINAL BOX
CYE10GHOO1 LOCAL FIRE ALARM PANEL

MBA GAS TURBINE

MBL25 AIR DRYER PACKAGE

MBA30 ADVANCED COMPRESSOR CLEANING SKID

MBA51 HYDRAULIC CLEARANCE OPTIMIZATION (PART OF BASE MODULE)
MBJO1 START-UP UNIT TRANSFORMER

MBL AIR INTAKE FILTERHOUSE AND DUCT
MBP FUEL GAS SUPPLY SYSTEM (PART OF BASE MODULE)

MBR EXHAUST GAS SYSTEM (DIFFUSER)

MBV BASE MODULE, LUBE OIL

MBV50 OlL VAPOUR EXTRACTOR (PART OF BASE MODULE)
MBX HYDRAULIC SKID (PART OF BASE MODULE)

MKA GENERATOR FOR GAS TURBINE

MKCO1 EXCITER TRANSFORMER
MKC40 SHAFT VOLTAGE AND CURRENT MEASUREMENT BOX

MPB10 NOISE PROTECTION WALLS FOR GT AND

NOISE PROTECTION FOR COMBUSTION CHAMBERS
MPB15 ENCLOSURE FOR FUEL GAS SYSTEM
MPB16 ENCLOSURE FOR INTERMEDIATE SHAFT

Envelope

Obstruction free Zone for Air Filter House
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Large components transportation dimension and weight

PRNLER 4> Gas Turbine Part (¥ & HL4H Single Unit)

HE (R
£ x % x & CK) n)
e LT W L xWxH(m) Weight / | 43
unit (ton)
No. Parts name Qty. Remarks
3 £ 3%
Packaged Packaged
PR
1 1 10.34 x4.12 x4.05 211
Gas Turbine
e
2 2 7.30x3.34x4.30 27.6
Silo combustor
R
3 1 10.80 x3.80 x3.70 22.0
Base Module
Duct Lower Part
4 . 1 12 x1.8 x3 9.0
HIE R F1E
Duct Upper Part
5 o 1 11.4 x2.1 x3 8.5
KB L3 E
6 HEAS PSR INTAKE DUCT FLAP 1 14x2.3x1.0 9
HAIE KT DUCT
7 |EXPANSION JOINT 1 10x2.3x0.5 0.8
#A1E e B DUCT
8 INTERMEDIATE PIECE ! 11.5x1.8x3 6.5
AL B DUCT
9 TRANSITION PIECE 1 11.5x1.9x1.7 6.5
Ak
10 Air intake elbow 2 11.6 x2.4 x2.9 6.3
4 & 2351k Silencer casing
11 1 10 x4 x1.5 15
12 oL 5 HESE 2 14x2.3x1.5 12.5
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SUPPORT STRUCTURE
FILTERHOUSE

RSB

13 PLENUM 8.7x3.1x2.7 8.1
AR

14 PLENUM 10.4x2.5x2.3 94
AR B

15 PLENUM 13.5x2.4x3 3.2
FPHERY s

16 5.6x4.2x4.7 10.5
TURBINE EXHAUST MANIFOLD
I

17 10.8x3.1x2.8 21
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