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1. Objective B #F

The purpose of this collaboration is to retrofit SHOUHANG s
10MW CSP demonstration plant with SCO, power cycle, andperform
pre—determined test campaigns in order to further develop this
technology and secure critical related know—how. The main targets
are as follow:

TR e FE AR e AR B BEE E AT 1OMW B A BN &
sk, FH AT #— I R X BB A VLR R R GEAE K % b 3 A SEAT 58k 4 0 &
TR Es. TEEFWT:

o Realization of retrofit preliminary studies such as
conceptual design of the new plant and feasibility studies;
ERKER PR 7 R, b7 ERAT U AT AR R

o Execution of the engineering, procurement and construction
of the demonstration plant;

PAT R s TR, REXME, ERHER

o Definition, preparation and execution of a common test plan

on the demonstration plant including performance mapping,

transient state testing and endurance testing etc.;

LRI A MR R E X, EEURPATEFE AL H, FR
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AR, DARCES 77 3R
o Perform data and experiment feedback analysis to draft a
common understanding of the potential of the technology;
Tt HHE LRI B RS AT B A X TR v AR BE R T T AR
o Communicate on the project and results both regarding

project aspects and scientific realization.

EWVAHENTETEUARFRANLI T ENERAATHA
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%

The objective of this project technically is to develop and
construct an industrial scale SCO, power generation cycle coupled
with CSP. The challenges lays in the cycle conceptual design,
equipment conceptual design, detail design, manufacturing key
equipment and construction.

AIME W EFZERA LIF R ER TV A ER e R = | Ao K 883 ¢
TRE AR R, FrElEeks 2 AEF 7 Rixit, k&7 FRiT, #EFRIT,
LB R S 1% & 38 Fu 1R 7 H

2, Deliverables o X ft KR

2.1 Existing plant retrofitting feasibility study Z 4T & 3k
A N i

In this report is a preliminary study, conducted by EDF and

SHOUHANG, on the existing molten salt steam plant. It will be used
as an indicator to determine if it is feasible to retrofit with
a SCO, power cycle to replace the steam power cycle. This synthesis
report covers the information including:

AW E R ETATRE AR b Eak bl EDF fn B #HATHTHE.
IR 5T KA A e R B e — B AR R AR I ] LB R K BB IR AT AT
MRERET . FeRECHEELLT:

- Technical feasibility # A& ¥ 4T &

- Risk analysis K[ 247
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- Cost estimation # J Tl fk

Deliverable: Synthesis report XM AE: Z4ME
Ownership (Deliverables/Foreground): EDF&SHOUHANG
Bra M (AR R /h#tfF &) EDF&wE Mt

Contributions: EDF & SHOUHANG H % : EDF&#& #it

2.2 Conceptual design of demo plant SR B3 F E& it

This deliverable would be in the form of process design and
illustrations, including any innovative energy saving solutions,
safety system, control logic inventory management system etc. the
final deliverable should also include below items:
WRZ A RRZURBRITAE R R AN F X, GEEMAFTET R, &
2RG, PHENEFEERAAT, REARXTAHEWT:
- SC02 cycle selection #B I F = & 1k 8% 18 3K & £
- Main equipment specifications (molten salt/SCO, heat
exchanger, compressor/pump, recuperator, CO, Turbine, and
cooling source)
FTEREMERHA B/ BleR —fhnhirs, EHENL/ &, H
nE, ZAME, WRA, DR HIED
- Cycle performance estimation 7&Ff M£ &E T f&
Experimental campaign design should be included in this
report.
& FAFEWELRBF R T
Deliverable: Synthesis report ¥ XM & E: H&ME
Ownership (Deliverables/Foreground): EDF BT A M (Xt &k £/
% # 15 B ) : EDF
Contributions: EDF & SHOUHANG H # A : EDF&®& At
2.3 Official project FSR for decision making Xk E&H £#
Bt iE X 5 EH FSR

This report is the official FSR from the design institute,
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used for project owner to decide whether go or no go for this
retrofitting project. The content of this report will be more
comprehensive compare to the content in DI.

A E AR IR A ER AT KK L, TUH b AR SR E

HATWETEHNRE, RENEZHESTD 1AL, EEeLH.

Deliverable: Synthesis report =Xft: ZF4A4 WM&

Ownership (Deliverables/Foreground): SHOUHANG

FrAEMR (IRMRRE/H#AEFERE) « BEM

Contributions: SHOUHANG & EDF W % A: & Ai&EDF

2.4 Detailed equipment design ¥ %% &% it

This deliverable should include the detail design of each
equipment in the cycle, ready for manufacturing, the content
should include:

WU AT R B AE IR E R BRI F R, FEES, NEBFB W T:

- Detailed manufacturing specification including material
selections etc.
V2 ) 1 LR A R AR
- Design drawing of the equipment
AR T E 4K
- Detailed cost estimation
F 2 AR TR

Deliverable: Design drawings and description files

AR RR: R E DR R

Ownership (Deliverables/Foreground): SHOUHANG

FrAMR (IRMRR/H#AEFELE) : BEM

Contributions: SHOUHANG/Suppliers # #A: B/ HwE

2.5 Detailed Engineering design #H I HE®¥ K

This deliverable should include the detail engineering design,

including detailed technical drawings for construction of the
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plant:

WFA XA RRCFE AN I RZE R, CEESERNFARALE

Deliverable: Engineering Design drawings and Description
files

AR RR: TRFERITEEAHE X

Ownership (Deliverables/Foreground): SHOUHANG

Fram (AXARR/KERFLE) : BM

Contributions: SHOUHANG/Suppliers H % A : & #ft/# 5 &

2.6 Equipment lifetime assessment and testing R & F & &
A P 3

Some key equipment will be subject to both numerical

simulation and mechanical testing for fatigue test, equipment
safety test and lifetime assessments. This deliverable should
include below items:

— BRI R B A E AR L R AR IR 2 AT R 7 UK, 1% & & 2R DL R
. I AT R R T

- Results of equipment characteristic test % & % & M| iX 4
*x

Results of simulation 1D fatigue test on key equipment
REEEHEW LD KFMRE

- Results of equipment failure test ¥ & % 2 M|k & £

- Results of equipment life cycle assessments 1% & & & 1€ IF
e &R

Attached to this report shall include all relative data
produced during the tests.

A EAE BTR MK P AR B B9 AR K AR
Deliverable: Synthesis report ¥H X fT ik £: HF 4 W&
Ownership (Deliverables/Foreground): SHOUHANG &EDF
FrA A (IR R/ B#fE L) & MKEDF
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Contributions: SHOUHANG, EDF & test labs ¥ % A: & #it,EDF&
MK 5 I F
2.7 Modelling of the plant HBsiFE R

A plant numerical model will be produced in this deliverable.
The model should include main equipment on the process stream line,
including heat source, turbo machinery, cold source, pressurizing
equipment, heat recovery unit, and inventory management system.
EEHERA AT AR T TR, BERNZAFERKEATIZHEERE,
BRERR, AR, K, mERE, AEKEKE, UREFEERS,
The final model should be able to perform below tasks:
WAARR R PAT T 7 S
- Simulation of cycle start up and shut down 7&3F JF B fo %
KRN
- Simulation of cycle load variation 1&3f # f7 & b £ )
- Test of control logic %% | # % X
- Simulation of system response under various operation
conditions
ERMEELFET, RERFEEY
The dynamic model can be further tuned during experimental
phase after the construction of the demo plant.
B R RN AATHEENE S RE
Deliverable: Dymola model &Synthesis report ¥ = ff & % :
Dymola 3 % #h A A &% A W4
Ownership (Deliverables/Foreground): EDF&Shouhang BT A A ( 7]
AT KR/ B #E R (EDF o H At
Contributions: SHOUHANG, EDF ¥ % A: # #it,EDF
2.8 Building the demo plant R % B, BEZ 3

This deliverable would 1include the actual physical

construction of the pilot plant and commissioning. Including the
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complete assemble of the power cycle, BOP, control system to a
degree that the plant can be operational. Once the plant is
commissioned it should be able to operate according to the
designed specification.

W TRURT 22 A A R L 4 O T v sk SE PR A PR S5 AL oK . B8 R B B P T IR A
BOP 4 = #iBh A%, URE—ERE L @sb v LETHER R %. — B Eih xR
WK, E I A AR HE T B B 1R AT

Deliverable: complete demo plant F X ft&F : T

|

)

7

sk
Ownership (Deliverables/Foreground): SHOUHANG
FrAMR (IRfRR/H#AEFELE) c8M
Contributions: SHOUHANG, EDF H % A: & fi&EDF
2.9 Test campaign execution V& 3 47 WK

This deliverable include performing pre—designed
experimental campaign on the demo plant. It should include 6 ~
8 test campaigns, covers variety of operation conditions. The main
work covered by this deliverable should include:

BT 2 AT B R B R S s AT T L R E B L A 6-8 MRE B,
THERAMEATSE, KITRMT AR AHELT:

- Test campaign execution W& & 3 4T

- Data collection ##EW &

- Data processing # 1 & &

- Experimental report LI 4

- Test campaign modification ZZ I V& s IE

The report should attached with excel file that contains raw
experimental data, as well as the related figures, tables and
treated data.

e R LR HIE, R RKE, R HIER EXCEL X N 2 M &
MR E F o
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Deliverable: Experimental campaign report ¥ & ff i F: L
R =t

Ownership (Deliverables/Foreground): EDF & SHOUHANG

Fram (ARl &/ &t fEE) (EDFe & it

Contributions: SHOUHANG, EDF W #% A: # fit,EDF

2.10 Final report of experimental performance &KX EZ K ¥ g

#HE

This report would be the final report that conclude the

project. In this report the whole project description, project
goal, experimental campaign description, campaign results, and
prospective.

ARENZERTENRARE . AREFAFEEERTE #Hk, TEEH7T,
EREER, B R UL,

This report should be the basis for publication and
participation of scientific conferences. Should be confirmed by
all parties.

R E N ZEMFRWN AT URS PNy ER, MEEFH#IA

Deliverable: Final report o X ff &K F: &L W&

Ownership (Deliverables/Foreground): EDF & SHOUHANG

Fram (I ft iR/ &#fE &) EDF& & At

Contributions: SHOUHANG, EDF H % A: & fit,EDF
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