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Research on the Construction Cost Lean Management in the
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Abstract; [ Introduction | Under the current practice of benchmarking on-grid electricity price for newly-built new nuclear power u-
nits, in order to effectively address the problems of excessively high construction cost of domestic nuclear power projects and insuffi-
cient attention to the economy of nuclear power, combining the reality of general uncompetitive domestic nuclear power on-grid elec-
tricity price in the electricity market, in order to reduce the construction cost of the Zhangzhou nuclear power project and further in-
crease the competitiveness of the on-grid electricity price for Zhangzhou nuclear power project. [ Methods | The comprehensive analy-
sis of the construction cost for domestic nuclear power projects was made, the construction cost lean management in the preliminary
stage of Zhangzhou nuclear power project was put forward. Combining the actual situation of Zhangzhou nuclear power project, the a-
nalysis of specific methods and measures for implementing cost lean management was made, in the stages of the preliminary prepara-
tion, investment decision-making, management mode selection and so on. Firstly, the land and sea acquisition mode in the prelimina-
ry stage and the innovative practice of “two-phase” procurement mode. Secondly, the optimization of current nuclear power project
construction management mode was adopted. Thirdly, the development of 1 000 MW-level nuclear power technology and economy
model used for benchmarking and defining the principles and standards for cost control in the preliminary stage were discussed.
Fourthly, the research and implementation of “integration of nuclear power and pumped-water storage” to ensure the competitiveness
of on-grid price of nuclear power were discussed. Fifthly, the establishment of effective cost control mechanism for nuclear power
projects and staff cost control culture were discussed. [ Results] The above lean management methods and measures can directly save
a large amount of investment for the Zhangzhou nuclear power project in the preliminary stage, shorten the construction period of the
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Zhangzhou nuclear power project, reduce the construction cost of the nuclear power project, and further increase the competiveness of

the on-grid electricity price for the Zhangzhou nuclear power project. [ Conclusion | The construction cost lean management in prelim-

inary stage of Zhangzhou Nuclear Power Project is very effective, not only can improve subsequent competitiveness of on-grid elec-

tricity for Zhangzhou nuclear power project, but also reduce nuclear power construction cost and improve the economy of nuclear

power . And the Zhangzhou nuclear power mode and experience can provide reference for the nuclear power industry.

Key words: nuclear power preliminary preparation; construction cost; lean management

KRR R RE U™, FATIR AL EE S
ez ettt b, R C R ETRA R R
Jitisreah, KUtERca SR R E A, eI
Ygegerf, QUMERIEAUTAT K i HOR S 5 ) fe B
BRERS, AT BE B —T M7 LW
LT HL IR Dy s e, R E RO R BOR A T
SECEM AR AR T L= 5 T, N
R R G O i 2T E A LR | (g A ]
LR ER RSN R Z —

2013 4F 6 H 15 H, (EZEEEECERLK T5EH
Rr b AR AL AT SC IR R A 3E 0 ) 25K, B A%
AL SATHRAT LR BOR, S A% bR A
e T T RO b L B ), B A F LA %2
72 PRAT S HRARERAT HL AT, AT AP 1) S X A%
RLZEPE ISR B R BOR, 2 MO A )
MY h R e S T I B bR, R AT PR g
PR MIACEE A RAT ST, A 2 — 20 8 e Ml 3
DRI H AT A T

NI H R A e —5 " =AU R, EEN
R I H B A P ) A, A AL T RTSY
HEss  BURHR | B B £ 25 [ BN St S
AR BT R R0 A R ARG
s A B SCHE BT, A TR AR RSk AL T T 8
SEF AL TRz M, S T RS R Y A
FIbR, Ii%s5 ) sz i i H A .

Mg A0 BERE 2R Ak KU /NI AL I
Yy, WIRFI S [ BE PR, B3 1S AT RE 2 A
(B, W fn AL BRVE NSBB8 BSC AT 28, B8k
MR L T2, S g A4 BRI L 2
BORA MR AL R R 2 TEE | 524 55 07 A A
AR

1 EWN&BEDBE&ERARIRK SR
SR BB

1.1 ENZERIRRENFER &S
IR C A 00 A A H TR 0 53 A 7 3 R4

Mg, MR RENERER, PO SR, &
ARG O U BT =R R, Y
PL R =" ™ i 2 TR E T, £
i i L 3 R R Y T DA A I A0 oA e ]
Ko #BoR, TR, OtREAE ., Wi L
ik M RARA XTIV 55 2% FH AR
1.2 EBRAZEIREHEMHLEE

B TR E K. BRI, foRE
A%, XBLRGE T A% A i DA BEAA AT H 5k
R, WHAIHRANGHS S, mENTE
FRBAS, X B B iy A 42 i 4 SR AR R 0
PRI NG IR GRS NV arie 2SN g L SR i e 2
BB BESAT AR 45 AL A B, SOl 45 AL 48 A
DU TR 00 H A Bess, SR 19 3 S T
YRR AT AL B BORHLE T X4 i A 22 55 1 5 4
J13E Iy B AL E

2 EMZEIERRIERAE S EE

2.1 BIHARBRRMEMAERE

PRGTH A TARATI Y B PR B S 2
T H SR 0.5% ~3% , (BB i TR A 5 i
W, ERURE R B H E G A, (R
S T S042 T A bt A ST A 4 B Y o T T B
B3 TR T RS IE B BOW I H 22555
PRPEREAT 23 AT, T s I H R A 8 A P
ARMATE G, THRRLE, K5k Hra Bal
FE, Hbnnls, SUAESNINH A9 S AR Kz 17 0%
R T T 2R

BRI ZAT L b it B 2 il V)45 S P BHERA 1Y
BREAESE, T IR H St d e rh T BE ) BE R 4%
Foft PR BRI B AR BN, 5 LB B 18] T 372 Bl
LSS TES REL, RINBEAT7 kA R i iy )
BeREBr B s ], EAL B R SRR BRI,
BB g P ) 5 PR, A2 S A A IO B
ESCHIERRTR- 2 N E A TR NS et Eoy RIS RS
BRI



54

BT, AEe ENAZ I E R A B ARS 45 A BT 137

T N AZ R [ FASEA 7 18 P —R I — it T A% T2
SRR, TR A R A i — P A TR
AR T B Beit AT dmiil, Rk, AR S
P T8 8 Aok 5 G o] SR 1) 45 B | I A 1 B 4
Tt E IR, VN A R AT SR R A TR R
A R T A
2,11 BUHAX R ET AR AR AR

AF AR T 2 S it A L IO A A A, R
ARG ARG R R S K=o (S N =W SB - A OM K 3
F R AT R ke SR 0T L AF b A VA A T AR, G
SEEAR IR B (M7 BUR — R AR RS — il 3)
SE VA D R AL, PR AT A5 DR A M A 36 5
I B (), %I H A A E R AT R
JEFTIAME R R, NI H T84 A A e O B
HHAL R I 6 GHLHG — MR . — IR IEAE b
W TR . AR S K s ) sl R ) AE
HAEYE TAE, 5 800 U5 2088 B0 &2 2e K
BT, SRECS b7 BOR RGO 5 B
IFZTTIR I Y, LA /D by i) 25 21 25 55 A
O ARG X 30 4 15 1) RE M) o 3 M A2 R 2o i R
R, WISl AT AR ARV O R, Fe o K IERH
AR HEAAE A, KRS Tar TR, i)
KARHE T 4% H B3 DU 38— TAER IR, A ELJE
A AR T R A, A R e B A B G
WEARZ 1.7 oo/, W H §E R AR s AE 2
MEER R, AT RERE,

2.1.2  FIIFF A E T T L LA B iy

TN AZ R B ST T T B LA B
SR, HH5TE R ST R SR, if
FEFE AT I N B T T BLAZ F LA s 1 P 2 7K SF-
TN AZ R H bR, I S R — ] TR
AT AN H SRR LB T T, MIH ]
WFAG AL SRR S AT FIAZ R AT H AN B R 00 R4
TE, X TR A B FH AL AR b T AZ G 43 R AT T
TERCE T T FL A% LA B i s A P i H b, BT
M HLE N AP R AEA T 347K LA E

X 4 2SR AR /NI B, TR . AR
BHAHS . BEECRIR . IR AR 3R IR B ARBR A
THIEAHEE I AT B M b, Hootrh SRR
FI I e W N D G VR A - R WP N K T e
0.002 75, BN ZKRECH 2.5 127, ik
AL 2. 66 107G, B B A 0. 43 JT (#

HARFF) 2240 % 0.39 JT, #RUN TR 50. 35 {47,
ST 53. 65 40T,
2.1.3  JREE A PR R A TR T

P R 1 7 oK K HLAE M i i 4 2
—, TEBE b AT 2 A i R R R )
o, TRBE LA AR X IR R b R A o R i AR
K, TREE T AT W B AF, 2 k4 i % f 3 H
B AR AN R A SRR Z —

TN AZ FL B 1T RRBE 4 PR ARE 2 R 28 Y 1k i
ITNHEIE, %R TR &R L4LR
BEt R B2 100 07 m®, AR LA AZ B I H IR
HE ALK (510 Jo/m? ) I 5578 M — 0 YR e
T BHED R 5 27T, R DS ERA R R EE
T (MR ETE B E RN ) 256 S0 S5
K, BN AZ R EE - SCATH . AL PP
KT TATES T, RIREE LI G tAfE s
Brfa B, DS B AR BE 4 25 6 B0 R 420 oo/
m’, RN TR 2 S ML RS+ AT B ik 2t
AT A EE VT 1 1278, 6 ST A #EY
34¢ot, WL OB B R ARIR BE - A 17%
FOSUE TR S+ e i . %24 E Bl Jy
YT oAk, PRGN AZ F IR BE 1 0 3 2k
(WA ) RIBCH BB K, AT A 3R A A 0 A 34 g
Ao WEMTREE + A ORI R, Wiy
e P A is B RATH) FRREY 25 Jo/t, 2 g
T ML A TR R L7E 100 T5 ¢ Ze A, T 5 A
TREE + AR AR 2 500 ot A o
2,14 FO AT AL

G TR R AT A B B TR S b
BMRMWE, FEMZESERRER, 225 NIEEA
TR ERRMZBRIE, B k) XIEEHEE,
FRUA B A RIRTE A T EE, HAah TRE
(Frifidl | g TG ) — AR R e IR 4T sl — ek
IO A7 TR, RN AR SR SEPRIR bR T 5
T EITRHC IR 7 AL, B A T T T ARz
TAE AR T A 0 S 25 6 i B SE bRk g, N I H
RN A 0 PAERH AN T T 2 Ak, IER
PEAE T N IR SEBRAVEL TG O, B B T Joe b 22 11 ¥l
TR T, ST AT 32 61T 2 AT b 2y,
AR T FEA T HE, gz ol 3
O FE RO RS B & HLH, AR 48 AE 1 S BRI
B, A HEAAL A R T T 28 M HE it Tk



138 B heIREE

H5E

B, VABFIE NG Besdss T, Rk 7 sk
K i K m AR A R 7 AR, SRS
[l A2 B I 0, DA 4 A g D, R R
JEAS o
2.1.5 RIS A DU R v

FIMAZ I H Ak, T FE GO A L
FIRZHERS [B] (9B EYE, FCD FRIEERS , A akds
i AT B A, I H A £ BT A0 T H S PR Y
TS A I (AR N, S 5 [R) 1 R i I Jee iy 401 2%
IR 7347 T4, 5 FCD i 9% F 3 AT 77 7 52
KRAWZERT, WARYE I H SCPri RAE 00, LA™ 32 5 5
S AR XU S S U BEA T I

A RPN i TR AT 98 L S w4
IR RRARIH 2 BlA, AR H A AR
PRkl FCD Rif TAE4,  Firi 4% o8 LA B i 1%
GO S BTG 9 10% g I HEAT P2, 285 A
FCD [ T4, 297 nl# 4Ly FCD A/ TAE BRI,
e T AR R A SR 7 S B 2 e A 29 3 42,
HYGEN A, BHEE A, X HER R, )
T Bt L ORI T TR O R
B X 2% , (lifese FCD fii SOl £k
2.2 EEEXEEMEAAERE
2.2.1 Rz P H A B

Aede—S MR E A E A AR,
Hezzaebpesn , R @ik, TiEN
B2, HNTEFERZEZOER . EHAA L
fo. BALRERFRT, EEESOETHE—2
HEBE TR BRI SR A9 T IL) ZORTS, 4 HiET
T AR H 2R TR SRR BGS TR
UFI SR 28, EPC TR MOR AR nR
R TR S LA W — ALK, REASEL
PR BT 0 H AR BT R, A A TR I S 4 i
e, @TTRERETE I AEIE, A F T
BCURERE, g T, RRIRTRHE, e
PR . EZMREUN EE W E ARt — 2
fEE TR SRR, BURE T E NS5
R TR A8 B e v B 2 M A L 22 25
B AT R R A 22 B PR ol FE R X
R /INE) EPC TR SRR AR

BT — SRR 2 T A AT
i, MR AL ZON TR A R ER L AR
AT T LRV, TRA RS 20 H EOK R

e, MEBET —EMSaEMLR, HgiRags
RETT, TESRMIZLRMGR ML Lol AL T2 SR AL i B
HR, TREA R NEMNIH SRR e R L A
st
2.2.2 AL BUAT I R e i B 5K

FEHEAT . £ T i) F SRS BB, %
Tl A FNE BN B g D, AR T B EOR S A
PG OLT , R UCHEAT S0 /Nl 3 R B AR
LB A 3 A8 FAN R SR A T AN 2 B AT T
RS o DIE DU Ik DL v S8 s PSR AR A WA
Hot J A SO BRI, Joikghsr A4 W BRAE A, i
PHAZ FL T 300 SR RIDRE s PR S AT IR B e, el X
TrEAT W B R, T e B R R R 2 S AL,
SCELWE N ST, IR R A M A T O O A
FRIVER, AT s Bt B B B s A AR
TEREBOA A B, M PR AT AR o) AR R B
A, WEBEG DA R WA, R B A
TR, SO EE/M, GRAEE, RIEE
BHRIR 455 00 o A . TR 9 T KU 4 11 43 A A
HREM TR BRI T AR, i pi e B i
RS, B % W BAE B P R AR, A
RS ARR T M A% P TR AR
2.2.3 FREQERBLILHE

BTN B AR TRBLS BSATRE
TR, DMEAESETT SR LA [ i 2t L, B oy
ZAaR(BOT. g%, ww . EHAR) AR
S, RS R R AR, B A A T
figp 1SR AN TR SCAS BRI XU, A e ke L 3 U B
REMEpize, el E5 877, B am
IY DB IRAFAE BRI, RIS TR AT
WOCORIT K, BT BUR 45 [A] FCD Fir TAE I %%
I, 54T R FCD R AR PR LAl 21T
T BRI AN A B AR S, B
REATRE A B LRI 55 BT AN T RS, sk oe
SRR P A S S (2T T BRARSE
FEMAMEE B 6 {000) , R T UEEATH
OYREE RATAEBNA TS, B T & R4 2R,
TR 2 1 R DB 45 A5 2 T A s
TERAE I, X 2 M RE IR SOF A7 8 Nk 325k
Ui, TSR AR
2.2.4 P BE SRR RS S

WFFERb AR R 7, AT A g i 9t



54

BT, AEe ENAZ I E R A B ARS 45 A BT 139

AR, B ETIB B E L AR WH
OZ ., A TAERK, X HE FICRIE A 5
R A B S I AR ROR , I RN A% A
BT AL + BRI i TR R AL
BB SRR, IS 2 AT 8 A% A i 0 B A 4 il
RYELHAE, BT . B . WS TR
AFRPRIEIE, T A RO I H R AR R, XF
FBRR T AT R I IR, — B BHEAR 5
RV ERAER, SRR E T Ziit, 2
I H L, BB bR DL — B Bk i B &k
TR R, RVFABA R B bR T
SRR (A RN EE) , R 7 5e 4
SRS, LLRIT AT, TR . B
B, PR E RIS R TR S T
16 A LA TR SRR B, SEER T A% T
. ATEMEIE PR, EINIE 220 kV 24 B
SR B TR S A IR B HE RS TR T H R iR
RIGEHR, R TERRAEHSEE, ARMAK
R0 B ARG, 19 29RT I 2 LRI 2Y 2000 2757,
B3 H T — 2405,

2.3 “BE—HUBEEEAHTRELE"

SR A SR AZ L 2 L R R S, R IEAZ
HLHLZL T S AT e 4B A T, T A% H A0 3 2+ S it
B R AT TR, IR LB
X, DS AR R B, IR R SAS, AR
55 R 26 3R, 38 5 Al 7E HL D T 3 R Y S A
T1o “BE IR BB TR . AR, T
L) RS TR 25 HOTE R SC PR ok, M
R G pr DR A AR BRI, RO g e T R R,
PATH M LR, BN SUkes, R &TE
BB E 5 B K 2 RE R g T fe g A Ak
e, PIARRAGETT A, MR HE k7K &5 BE L
MIZTE RS, 7K E RE L b0 S Y TR I JEL 23 i g
VEFRE TR 5 A A 3 A5 3 0 0 PR B, 9 A%
AR ERLRS, PRl | fh/K B BE s 13 2%
ATECE RN B e v i o R, 78 B TR L)
WY, & R S Al BA T

(58 I MRANRE T, Ra eE B xR S B AR 3
BOHATH)— R, [ X300 H A2 ) HA
PR S

2.4 BEIIRAITHIPLE
AP e Az B T A B PR 22—, R

AR HL AL I H A i S R B bR, 2
I H & B P-D-C-A 3 FIE3F, EZE M4
TR TR LV B, SRR 228
PR S AP AR o B DR AR P A Y
AROTRE . W, B ST AR L] KR
MRS PR PP AR 2, ALY AR 4 ) A i HAR 2
AP HAREOR . B NANE B P-D-C-A fiF R &
1R,

D) B TRERUR (P) « AETH Al Wi
R A S F AR, RIS, S
Hil AR TR TR, A B AFE/ A
B BEEEHEERSE . SR R BRI TR
A il A SR o

T H AR 3 AR
TGS WSS BT

>y

- M ST, R
- AR R SRR

CAERERS P (R | D ($UT)
| %
A () | € (Ff)

- BT R
- AT IR A
- AR

- PBTRISR M
- ARETUE
- AR

T H WA 45 2R
RILPH
E1 B AEE P-D-C-A IR

Fig. 1 Nuclear cost management P-D-C-A circle

2) AP RE (D)« 2 A L TR TR A
FIREFF TIPS, R A BRI AR 55, S
SETMAR  SRWGTT G sahs R R SR I KA A
AESE B0 45 W F8 e, SAN o 20 25 I HE AU BT < I TR A
{H, S5aShRa B HESO AR, S i SO
AR

3) PATIE AR AE (C) « AE A ] AT o A
SIS N AR AR R A S, X R
P AT I DL AT B A S A RS B, X PRAT 1
DUHEA TSGR, 2025 RIS P A A
R PR, PR I A AR R R S H B A
AT

) BRI ZE (A) « AG AP H s Az T
PEPUR R IRRE , B SEPR AR i o] i aod 314
Pl FARIS, B EOR . R 2 GVAE T TR




140 B heIREE

H5E

T T, e BEURAC B ol 55 T ke, e SR S
AP B AR A TR A
2.5 BEEREKEH L

BT AN P 1l 0 B 2 ) 5 A T AR S BEIA Y
SRR IIL R DT, AU A P A U I H 4
HHRTE, WRARL THILRFIRTE, BS451
Aptdr, AN BB, SR S EAL AL
AP, KRR AR il 77 1A 2% Hh R B 4
HEERT IR GIUEAT i, T2y MR St
MR HRG G AP, Kot H A6 H bs
JRIZIESET R, A8 A RUSA R SO

3 #Hit

KILK, b ST PR R BB 19 32 20K
JITEAERG T B A I U . SR TR
s, ES R EREF I, HATE LR
S RO A% A B A, PR L R A AR
R M aE Sy, HBBIESR i 5 J5OR 1Y
B X H SR B (B il AT A
RS PR A A BRI PR SR B BORI Bt TR BE, A
A5 W B A S AN 5 A BE AP T i, A
REUR 2R D) R RCR . B A T T A 5
i, ol ERDR A A, AT, BRI
W et RN 20, P I BOAS RS £ 104 B R
AT} AN 1) T ik P A L TR I H S ke
%%, PEmE WA TRE R A HUKE, s
HLIZGF PRI Y 3 4 fiE

S 3Lk

(1] BB . 57 a TRREE - PEUsY [T]. M
I EEPREESE, 2016, 3(3) . 116-121.
HUANG Z Y. Research on concrete management patterns of
HPR 1 000 NPP [J]. Southern Energy Construction, 2016, 3
(3): 116-121.

(2] ML, BEFAR. B TR HAE B [M].
AL, 2006, 11(1): 4-11.
SUN H H. CHENG P D. Nuclear Project Management [ M ].
Beijing: China Electric Power Press, 2006, 11(1) . 4-11.

(3] fygif, % EE . EPC T2 SR H o R M A 345 i
[J]. BreedRaEE, 2016, 3(3 /1) . 173-176.
HE R C, TU G F. Procurement cost control in EPC general con-

Jent: HERT

tract project [ J].
(Supp. 1) : 173-176.

(4] EWR, hBERARAR . OB TIEER [M]. Jt
e RER AL, 2012 10-98.

Southern Energy Construction, 2016, 3

(7]

(8]

(9]

[10]

WANG Y R, CPI Nuclear Power Co. , Ltd. Nuclear Power Pre-
liminary Work Guidance [ M ]. Beijing: China Electric Power
Press, 2012, 10-98.

XN A ETIII A AR (R SE [T]. 7 AR
&, 2017, 4(4): 8-14.

LIU X J. Research on public communication of nuclear prelimi-
nary project in China [J]. Southern Energy Construction, 2017,
4(4) . 8-14.

kA, HEE. SEmBEREHRT IAEA o) it
LR [J]. MTREIRER B, 2015, 2(4) : 155-158.

LI'Y H, BAI J H. Study on the safety requirements of nuclear
power plants design based on Fukushima nuclear accident feed-
back [ J].
155-158.
ZW . AN RUREI A RTIBL S S RI A0 AT [T]. R 7 Re R
%, 2017, 4 (1) . 179-184.

Southern Energy Construction, 2015, 2 (4):

QIN J. Analysis of advance tax planning for overseas EPC pro-
ject [J]. Southern Energy Construction, 2017, 4 ( Supp. 1) :
179-184.

B, WSE . T RUREME ST . SR AR il ) A8
% [J]. B aeIE A%, 2016, 3(3ET1) . 165-167 +185.
ZHANG Y, HU L. Design optimization and procurement cost
control of EPC project [ J]. Southern Energy Construction,
2016, 3(Supp. 1) : 165-167 +185.

kA, AR, R, L RN RS T
UK E R MKF [T]. RJFREIREEDL, 2017, 4 (3T
1): 150-153.

ZHANG J M, SU F, WU Q, et al. Analysis of the cost level of
pumped storage power station during the 11th five year plan and
the 12th five year plan period [ J].
tion, 2017, 4(Supp. 1) : 150-153.
B, wK, Xz, S 7 ARGOKE RE i v I RE R FE T 0L
WHoE (3], B feias, 2017, 4(3) : 69-74.

LUO S S, HAN B, LIU Y, et al. Research on the main func-

Southern Energy Construc-

tions of pumped-storage plants in Guangdong [J]. Southern En-

ergy Construction, 2017, 4(3) : 69-74.

TEZ &I

HHEF(GEEES)
1981-, B, WARKGITA, SRLHFI,
- Tt FENEEBE TR S
.\ oy 7% T T ( e-mail ) 24773964 @99. com,
)

HUANG Z Y

(FAE% 4



	A1-中文版权页-2018-12
	A2-英文版权页-2018-12
	A3-A4-中英文彩页目次 P001-P154正文12-25
	A0-封三· 甲湖湾电厂



