2019 % 43 & ¥ E G K FEFIR( AR FR) Vol.43  No.2

%24 Journal of China University of Petroleum Apr. 2019
XEHS:1673-5005(2019)02-0131-09 doi:10.3969/]. issn. 1673-5005.2019. 02. 016

WK I STAMP/STPA ‘224 PE 5 Pr

A, BREWT, KEME, K OW, BEAH

(1L FEBHRF(FAR)FEFHAUREL LB TS, 0 A F H 266580,
2. Ak SN SRILAIATAT IR, L 55 5 M 2151635 3. F B B i TR A FR A 8] R & A4 4], A6 100120)

E ALG LRI TR MR 2 R G RRIF Z ) 1 S ELAE T B VEAN ()R, B TR 422 10 S 2 M AN Bl A5
SRR RGP 22 AV IR A D 28 e A A0 R it R L, 6 T R G0 BRI A9 OS5 72 ( STAMP) £6¢
AU RH] STPA RGENEL AP Tk M B R GEAE TR/ Al R o g 4 i DCIDRABE AU A1 S 15 [ e 3 o UM R e 2 4
IR SR 3 S A i A5 BT AN il AT o ROGSE R ZR A A TR K 45 22 2 43 #r . LA STAMP/STPA 1E24
I, 255 23S Z AR OLGA BT R /K I T 2R , DU 5 B S BEFE A T LK SCHF R4
PERAT N A HE AR IR ) S AR ) 22 AV A T 3l J1 2 00, 25 2R3 235 Fi STAMP/STPA J7 32 a] A4 il F Z R £
BE SRR IR I ) 22 A R GRS MR A T S 0 L ORI i R AL, vl At 22 4 4 i 5 9 oA 7 DA S 2
WOR A5 TR T 5 1207 AR 38 S T3 SR A R G Ve il A7 HAT AL

KW UOK IR Hea i 0 RO R AR

FES %S TE 58 XHERARERD A

SRS R BREEIUT K 1 8,55, VoK STAMP/STPA 24 bE M0 [ 1. o B A4 ( ) SRBRYRT)
2019,43(2) :131-139.

MENG Xiangkun, CHEN Guoming, ZHANG Xiaojin, et al. Safety analysis of deepwater well control based on STAMP/
STPA [J]. Journal of China University of Petroleum ( Edition of Natural Science) , 2019,43(2) :131-139.

Safety analysis of deepwater well control based on STAMP/STPA
MENG Xiangkun', CHEN Guoming' , ZHANG Xiaojin'*, ZHU Yuan', ZHAO Qianlin'"’

(1. Center for Offshore Engineering and Safety Technology ( COEST) in China University of Petroleum( East China) ,
Qingdao 266580, China;
2. Research Institute for Environment Innovation, Tsinghua ,Suzhou 215163, China;
3. SINOPEC Gas Company, Beijing 100120, China)

Abstract: Traditional methods of safety analysis cannot solve the evaluation problem of the abnormal interactions among ele-
ments of complex systems. In view of the complex and dynamic characteristics of deeper well control, the safety analysis of
deepwater well control during the drilling process is regarded as a system control and feedback problem in this study. Based
on the accident model on the system theory, and the STAMP model, we use the STPA safety evaluation method to establish
the control interaction model and feedback control loop of the well control system. In the model, the system safety risks and
restrictions are identified. Then the control structure of the safety-related is defined, and the key factors which contribute to
unsafe control behaviors are analyzed. Using the dynamic multiphase simulation software OLGA, and adopting the STAMP/
STPA as the criterion, we analyze the process of well control and simulate the unsafe control behaviors during the deepwater

drilling. The dynamics analysis of the well control safety is performed, where the case without control after well kill and the
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delay of control from shut in to well kill are taken as examples. The results show that the STAMP/STPA method is an effec-

tive solution to evaluate the safety of deep water well control from the perspective of control and feedback. The rational control

can prevent accidents occurrence and escalating, which ensured the system safety in the certain time horizon, by modeling

the process of well kick, shut in and well kill. The results also demonstrate that the method is available and useful for the

safety analysis of deepwater well control.

Keywords: deepwater; well control; safety analysis; restriction; accident model and process
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