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ARBEE A AR IS P PR ER &SRR

1. Fim R RS S e

2. AP B R R R

FAHE B B RIRSE RS R AR 3 240}
AEEEA: B B RTE RsRkIR BB R

1. BhFE [ Bs Rk
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2. B RO TS ] S AR BEEOR

FoNE I ST RS RS R EOR
ARERMER: WIS TG GRS B RO
Lo MR RIS BRI

2. I AP RI AR

FLE SR TR PR G ge 5 (R R

ARERER: Rl TP AR RMTE AR RIE A B,

1. K TR P E TS 5

2. R TRE TS ez 5 A B B R

3. G KA AR

FNE TR RS G5 Ry R
ARERMER: TIPS GRS B RO
1. H TR AR5 5

2. H MR R B

FLE AR A RS R BOR
ARERMER: il PR JRUE LB RO
1. g RT3

2. AR PR B

FPE A BRI R PSS A S R EOR

ATE R A T AR T A IASES Gk S AR B R

1. MR BRI R e AR S )

2. WFATMEART R IR E AR A

FOE AN TR R RS Y K AR HA

F—= A LR RIS g LR R

ATE S AN T FE R RS Yot A A HE T A
1. AN A=A TS G

2. AN AR IR AR AR

3. PRI R K AL FE A

SRS AR BT PR

F+%= ATk HSE

AZE S ATk HSE flih i J B K

1. HSE K&

2. A Mk HSE 3 e

FH=%3 WA I

AEE A WAHASE M ER . WA HE R E 5N
1. HBEREm PPN Ee Al AN

2. WEREZEM

3. AR A RIS RS PR

4. PREERZM RS T 1 ) 2E A

FHRE WA HERERE N

HHUUE AR TR 4

ABE A AR THIAEE N A 5t T 5 BRI KB %
1. Al —2 R T L 24

2. FHIAE G T RHRL 24

11
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3 2

2 2R

2 22

2 2R

2 220
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M. #EMRFESEER

1. GlAHIRAELCRY), Be4E%e E4, HEAMRS R, 2014;

2. (MR IMWRD), ek, BAhsERw, PEAMHRE, 2006;

3. {(ENVIRONMENTAL CONTROL IN PETROLEUM ENGINEERING), [3£]JOHN C. REIS
#, Gulf Publishing Company H!fii, 1996;

4. CARMRAI T AN SRS 25—h [75] E. MRk REEE, RS, AT
b AL, 1992 .
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02004 (EMAMEY FF RN

L& HR: English for Petroleum Engineering

RIZ4RET: 02004 251 SEZR. 16 SCUG S
LRt EAEN: AmIE

RMMEN: KER, KiK. EKR R (MM=E) £F: 7ERS

—. REEB#

EAVAME A TR R RESSPR IR, TR R4 DIBEiE N T B SRECE M AR A AR
BEATo JE S ARRAR, AR IR A TR DOERNC, B8 Tl B 1R s A B AR
BTk, BERA M B AR B R T . RENS P AR I S AN 1 S AL SR
SCHERE, RN R BT A S A B AR AL

=, EAER

ARFE AR F IR TAE 2 S SR TF R, AR /T, AN B TR A
P, AR LR . B DRI TR . AR DL I 9B N 3, Tk mniiog, EEE R
SENFHTGEIRE ST, A TR B SNCR, YR NN 30 A.

TV BEIE I A R E, ROA R R IR TR

GRS AR T TR T B B AR S AR] YR R 1

B A% DR Y A ] 15215 AR 1\ AT ) 5 S 9 R RN R

B A I AR L AU i S S AR AR IE 1%

HHR LB R IBEA ST,  RENS SEAHERA B 3R AS Ll R 5 SR s
BRI TR b SO S A AR T 5

AT DU P S o AR M R EAT TR BRI AS IR

=\ BEARSERIEEY

1. HFEARE

ARFRBCFE N OFE I LRE . B TR R TR =300 . BR T S B N R 2141, ik
FANFE LRI PEN SR, D E SRR N2 .

2. ZERAED

o OB~ W N

B E =
THER % I 5 22}
Unit 1: Properties of Reservoir Rocks 1 220
Unit 2: Fundamentals of Reservoir Fluids 1 22
Unit 3: Performance of Oil Reservoirs 1 22
Unit 4: Overview of Reservoir Simulation 1 220
Unit 5: Unconventional Gas Reservoir 1 22
i TR 3 5 22}
Unit 6: Managing Drilling Operations 1 220
Unit 7: Rig Systems and Equipment 1 22
Unit 8: Drilling Fluids 1 220
Unit 9: Directional and Horizontal Drilling 1 220
Unit 10: Well Control 1 22
K T I 5 22}
Unit 11: Artificial Lift Methods 1 2210
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Unit 12: Beam Pumping in Artificial Lift 1 220
Unit 13: Rodless Pumping 1 220
Unit 14: Hydraulic Fracturing 1 22
Unit 15: Acidizing 1 220
A PR T 1 5
& i 16 I

M, B RFEESEER

1 CARM TR WIGEHFE), skEI, ERW. REBER, WAKRE: PEAMAEER
., 2014;

2. QlTHJFREEE), VLA R TS, dbat: Al Tl ki, 2002, 2A7F ik

3. CAMEBIFIE), VLBIE. R ES, dbnt: Al Tl ki, 2003, AFFHAR;

4. CAMESH ST SGE ), 2R, B, 2F A%, WARE: ARSI, 2004,
ANFFHRR.

B A i TARAE SGE MVAH 5C I 98 S SR S BB 35 nT AR S5 % kL
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02004 (EMAMEY FF RN

B FZFR: English for Special Purposes

BI24=: 02004 4y 2 SEZR, 32 SLISFRT.
LR EREN: MRSEETRE
KPHEN: THE % (M=) £1F: 8

—\ REEER

RIS M S e TR RV IRIGUR, EE 22 RSB S Br R RE I i . i 22 S04
URAE, AR RENE PO HE R D8 52 5 ATl A SR D SRR R, RN IS B EAT e SRR
AU, HEBHBEN LV SCHR,  IF R AN R S S SR 2

— BEEREX

ARPRREREAL KA IR S SRR P BN, I ARRREZ AT, A N H il TR AR
W, EFEMA TR R & TR AUREE R DL I 9eiE o, Tl aniioofl, IR
EATERE 2 I RIS AL RN, T2 ERE IR AR N TSGR B 1. Tk 2 ST B Bess
HJa, POEFIUNT A ER:

1. PSRRI TAE . AT & TAE RS A SR i
B % PR A b B 15245 A L b AT 5 SC BRI R 5
AR TR L L U S S F AR R IL Tr i
FEVRIFE LV B R ARSI, RENE SR A HE BRI 13 AS Tl 1) 9 SOTR s
BRI TR LS SO E N G AR B AT, eS8 SR DS 2L
= HENESERTEEIN

a b~ 0N

{—=  Structures in the Offshore Environment 4 2ER)
E : types of offshore platforms, MOORINGS, PIPELINES

HISTORICAL PERSPECTIVE 1 220
types of offshore platforms 1 220
MOORINGS 1 2210
PIPELINES, CHALLENGES 1 Z:m)
% % Hull Construction 4 )
1. Decks and Hatches 1 22
2. Bulkheads and Pillars 1 220
3. Shell Plating and Framing 2 22
=%  Structure-Environmental Force Interactions 6
1. SINGLE DEGREE OF FREEDOM STRUCTURES 1 220
2. FLUID-INDUCED STRUCTURAL FORCES 2 2ERY
Classical inviscid fluid flow, real viscous fluid flow, buoyancy and gravity, winds and currents,

3. Earthquakes, ice impact, and wave slamming 1 220
4. Structural mass, damping, and restraint 1 220
5. #HF 1 2=
ZBPYFE  Deterministic Descriptions of Offshore Waves 3 22
1. Description of Plane Waves 1 220
2. Linear Plane Waves 1 22
3. Nonlinear Waves 1 220

15



4. Domains of Validity for Wave Theories

B TLFE Wave Forces on Structures

1. Wave Loading of Flexible Cylinders

2. Classification of Fluid Load Regimes

3. Flow Regimes for Offshore Structures

4. Summary of Flow Coefficients CD and Cwm

5. Transfer Functions for Wave Loading

F75#  Drilling Risers

1. Floating Drilling Equipments

2. Key Components of Subsea Production Systems

3. Riser Design Criteria

4. Drilling Riser Analysis Model

5. Drilling Riser Analysis Methodology

%-tE=  Behavior of Piles Supporting Offshore Structures
1. Characteristics of Soil and Response to External Loading
2. Design of Single Piles under Axial Loading

3. Design of Single Piles under Lateral Loading

4. An Example: Lateral Pile Loading

5. #¥

M. #E#REESE TR

1 e TR, s, PhEAMKRY, 2014,

1 %t
5 2t
1 22
1 ZEm)
1 %t
1 %t
1 ZEm)
4 R}
0.5 %M
0.5 %M
1 2=
1 2=
1 %t
6 I
1 22
1 22
2 2B
1 22
1 22

2. {Offshore Geotechnical Engineering) , Mark Randolph, Susan Gourvenec, Spon Press, 2011;

3. MRS RS, FERAS, LSS RS ik, 2009,
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http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&field-author=Mark%20Randolph&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_2?_encoding=UTF8&field-author=Susan%20Gourvenec&search-alias=books&sort=relevancerank

02011 A TEMR)Y BFAHN

T AHR: The Conspectus of Petroleum Engineering

BIE4RAL: 02011 2452 SEZR: 32 LI AT

MRS EAE: EE. MR #iE. Tl F5. Bk, B1iE.
M=, geilR. hE. M. #HiE

KPNHEN: TERE R (HM=E) £F: EKIR

—. REBFR

il TR 2 AR TR AR B BRIE IR . AR DA R B~ T2
FERNFLE, Wil TAR . BIF TAEACR TR R ARG Mg A E—fS, BAem. R
G-I R & LR S AR, FHE., kRN T ER AR, @A i
(2% 2], A IR I f) 2 A e AN T R R U AT 1 T A A e NS AT R
RIITAEAT T RAFISEA

= EREX

AR — IS E A MO EERE, E A O B S5, i H 5 e B Abig
TR T V2 R, S ARG BT — e R . WAL T A T T
BRI AR KNS 58 A TR RS, N KN E AN A A RGN LR, 4RI
AR S . JEAR S T 200 k.

= ¥FEARSFERSEENY

B iR

AEERER: AHITRIE, MR,

1. A TRERRE AR, AR — BOd e, sl s 26 1 20
5 AL AR B

AEELEA: AWM S Bl R T RS R
1. s SRR A2, AR 1 20
2. by A KIS 1 20

= e BT
AEE SR BAROR A, FLBREE . A, B, B, JERlt.

1. WA O RIALBEL . BiER 1 22
2. VUARRIVAIRE, A A HER 1 22

SEVYTE I H T A B LA

AEELEA: Wi, WEhfeE. TTRAmE] . mBEK.

1. HEITRIER . 5. il a ka7 2% T RARE 1 20
2. WHIFRZ R BRI IR D7 E g G55 W DA MEEAOT R 2 R
IR WSS Tk

FEEREA: T EE AMaEelt. KRR EERIE R, SR

.
L. I, By 2 2t
2. PIRTH AT TR 1 20

BT WA ITELTE
AEE MR B BRI BN BRI . R A SRR
2. BiFFBCE. B TTA. BRI T 2. 2 22pf

17



FLE A T 2R
AEESMEA: BIFEAZER IR CPERIFEOR. KPR BUndt.

1. SRR B R R Bl S A % 1 20
2. SR RAER] BRI S RPREEE T E. 2 “FIN

FNFE [EHE. e S

AEBEGER: g, B TR, W2 Sl

1. BB LZ5HSEH; WARHEROTE 1 20

2. W ITE: A 1 20

BILE RIMBR BBERMBAR

AEEGEA: WIFABA R ARG AR R, 2R AR A
JEBNE ) LA A TAE R . R TR, BRE SAAE R, AR AW W
RECM 7RI L AR AL A BB L SRR AR S P

L. WIREBE AR, B RGP, BB 2 20t
2. FRERIIRE KR EhiL R |
3. AAFR IS BRI T AR SRR B S B R A 2 220y
4. WEMHUEDRH . SFFRR . A SIERM 2 22y

BrE KR
AEE SR KPUCES I, FRREAMN. BUKIEEL KRR .

1. KB KIER R G TEARFERIKEE 170 1 22
2. SPIRIERBIR 1 22

3 WKIFRPE R AR
ABEARA: KNEL B

L. AKAERER, BT ZHA 1 20}
2. WESUIKHEREA , AR HR L ozaf

Bt R RO
AEE SR A BREL WA, BRIR. REWK.

P ES SO AP &SI 1 20
2. RFECRHCRINHEAT % 1 20

M, #MREESEER

1. CAMmTREMELY, TIA. MY, A KE R L, 2001 4F;
2. (s TARIEAEY, BEJRBEg%, A Tk tihrt, 1991 4

3. (ENIF T ZHREAY, THi 9w, AR, 1997 4F;

4. CRMTARJFEH S %), IKELESm, AR AR, 2001 45

5. (i TAZ 5K T2UEa), KL 9%, A REERI, 1984 4F;
6. CHAHIFREIHDY, Kk, Ay Dol Hhck:, 1997 4,

7. (B T ZHEARIERDY, XIAE, A Tk, 1988 4;

8. ARG =AY, SEE, Ay Tk, 1998 4;

9. (EOR JBHY, BXAEMBE, o E A K% H R, 2006 4F;

10. (VEZERIATTRMD, FRAB, o EAMORFE AR, 2006 4.
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02013 (VB R iH) B2EAHN

L& HR: The Visual Basic Programming Language

B2124RAL: 02013 H4 2 SEZA. 32 ISMUrgcal: g
EHER: 12 EAEN: ARMIE. BRSEEIE. BER8I1IE

AKRHEAN: THR, BRE F FEWHARE) EE: EKR

—. RIEBR

Visual Basic 27 ¥ it (LAREFR VB 72 AT )0 G 7 vt R EARRT 7 vk R B il g —
H+ fRi 5L Windows B FEFP IR R TR, NA M TR M S TR DM TR %
WEAFRIRFRITE SR —, B TRERMEER R . Sl ARENE S, s
B R TR EAM S, T8 VB B P @i A R B BiI5 Rk, It AR VB
EEMEMNMIERSF, BE—ENfEr R, AUEE— P25 ) RefRrE S Mgy ik
TTRE 7835 £t

= EREXR

FAREUTNA 700 VB GFEseik, R Mg . SHIEER. SISt
T, FEheE R R AR VB dmfE ik,

VB P27 il Windows #:4E RS8N (10— Rl A1 5 Rgm AR 1 M R AR T eit, HAiBRER C
B E SO ENLSCA R, BR A R A& — @ U E I B AR RE ) LAY Windows #:4F & Gr kA
TR, FFEF o BRARGE F N AR BRI b, B SIS BUE AT R FE A VB (1) Windows ZFE
KREEH, AEEH VB 5HMEETFRNBEAE XA A%GER VB MRERSE. & A
PR gmFE ik, AR R R E M R S5 FB. REFE 0 R &R 545, 1k
LW LTS VB T2 BHE

= HFEARTEERSEEIY

H—# VB TR A AN 1 20

AEE A R R

Visual Basic ffi/r VB I3 F2. VB MBZIALEH . A% VB MRS, 5 H— M2
P ARAERET . T R AE. FoRF B,

BoE EAT 2 2h

AREEEES: DERNTESEME,

WRREME. 2R AR SRS, FiRFEg. SERit.

B R EEAER 4 20F (2 EHLEERD

ABE AR BHRERESESE,

FEARKNR, AR SORKE, fr il BAHES BGHE. BL SRS BHEnEE. &
(GRINEN

VU B RS AR R Ak 2 2H

ABE S TR,

BERPIHIER, BT R, WEMRENG IR, BEAEENERR, BRI,
AR, HUH. BESCRAL, MR, 1B

BHE NERES S E L 4 it

ABE SR SET.

WA R FAbRECSI . AR BT BEREAR.

HNE P ENEE 8 M

ABE S BB SIERER.
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FIWrER) ., EFIEA). JEREA). HABRE R HIEA)

FLE wOSmH 5 20

AEELEM: BEA

ORI BORHE. RO, HESE. FUSRHE. HAME. WAk, TR R BUEEVI
AR B ZEERES.

FNE SRERRSE T 4 2

AEEpES: SERERHSEREH.

e S0 SHNER . B SGIRERp . SR REEHSSEAEA. B —
ANERA PSR

FILE SUHHRERE T T 2 2

ABEIER: RS T,

NHRGHNFRE BANIEEE . XRG4S SCHERRIZE. XTS5, X
RS ik

M, #EMREESEER

1. (VB REFFBOITHAREY G 3 R0, FEL T4, dbul: W Tllkifkst, 2005;

2. (VB BT RITERE) B 3D, XIS, Jbal: iERRF A, 2006;

3. (VB B BITHRE SRS EALIR S, XIS, Jbat: JEEREHEREE, 20065

4. (VB H¥iE RS RS S0, XIBESEFgw, dbat: ARMEHL AR, 2003;

5. {Visual Basic T2 B¢t {81 B HRE ) (55 2 fRD, 283 % 25 E 4, Jbal: M #0F H AL, 2004;

6. (Visual Basic F2/F BEiTsZFHZREY (58 2 i), TMES, Jba: FERFEH R, 2002,

20



02014 (AT HSE) BEARH

L& HR: Petroleum Engineering HSE
RIE4RIS: 02014 F5: 2 SEFR: 32 LI AT
MR BEAEL: ABIRE
KPHEAN: A, . BE 2 (BME) £E: PEHF

—. REBFR

A TAE HSEY & f i TRE LA — 1B Rk R T B URFE, HEFE il 421k
&, BEMPAENIMIARRE. e 5HEE X 2 E i sZik, ABAmeeT
PRI N BRI, WD R A 2 A 7 AR 2 VP B 5, BEAREIE. AR
e IR SR R USSR TR AR i ) B AR AR, g AN i AR 2 A A 7 BN 22 427 F
fh2EE FEAl . BE R

— EREX

RRFER 2 ST U AEAE5E T A LR R E LR, etz mEd#ir. AN AR
AL AW TR AR, JF 7RISR T2 RS, AT REH R AT R
A Rl R S5 T 200 A I H 32 R A IO A FH S B R 5 ) 2EL i o

I ARFER 2], A IR AW TR AR ZaEEMZ VAT 5 R
PASAHRINERERL, W12 B a TR 2wt S AL G TAERE ST, A
TR R A ) S S ) AP T

= BEREEERSEZEIN

¥ g

AERE SR : Al TR RS, Al CAE S0 HSE B3k 2 (1) 8 2 2 3

F TR A R PR R 1 %)
A AR A S HSE B HE 2% 1 2B

5 HSE AR R LA
AZBRE mME A HSE &R RIZ O AEIEAT

HSE & B R A= AEFUR . HSE EE A R B 1 22
HSE & HUA R KL ST 1 220

WH=E FHERR L A
AERMELAMER: AKZETAMESE TRE% 4.

FHME A 1 1 22
F I AR 1 22
PGSV gl 2 “FIN

SVUEE HSE RS TR 1) S -4
AERE S USRI R A BN T

& KR HE R 0.5 22K
RUSE PEAT S 425 il 1 21
I R 2R A S TR 0.5 22}

B B XUSR FIU A AR
AEEMVE RO BT ORBE A KU U3 B B S 4% R

BT T 1 2}
LAV R HSE fG 55 A0 1 5 1 2}
EEFHAE Y HSE RS PEA 1 240
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BhiFEAEAL HSE XU 7328 Sz 4% il H AR 1 52mt
B AR HSE JRURS: Bl it 127
BEHFEAEAL HSE 23 s it K 1 22
SONE W RITRMBRA . BT R ]

ARERMER: SRR SRR S ] SRR il KA R R

B S ALRE L FH AR AR R S PR« TR AR XU FI9 S 31 e R IRAG A b UG TR 5 4 1
JE RN IA B TS G SR EOR

1. SRR ARG R ) S il 1 22t
SRR AT 22 AR R RIS TR 5 428 il

2. AR ARG R ) B 4 2 22 p5t
AR AR IR I SRS R () S T S b

3. MRS R TR A 45 2 22pf
F B T T2 RS IR S FE T M RS F ek B2 45 1«

4. ERBAAEA 22 A1) 1 225}
R T TN R RS U 586 KRB858 5 AR
SLED WA TR HSE KU B

ATEESOER: A DRGRR . VA TR HSE KSR T A LR

7 Y1 P

1. WA AR HSE USRI B 428 il 1 it 2 "I
HEPEAT I R HSE MRS R ARFAE, kvt 75 2 KU IR ) S Pl 1 i, R/ vs e AU R J 4% )

Bt KT R RS R S R e ] AR RS e RS TR 3 e 3 i e o

2. AT TREA R 2 A 2 “FIN
eV SN K (BN AArS NI 2 7 SN K /K 7 (S AN 2 22 1 (o NI =3 =PSRN =3 2/ @ (B

RN RN S i ESRAE SR,

FN\E NMSTEL “PIH—RK” Kgmui]

AT SR A0 LR 2RO gt f 5.

N TR I ) % SE it 1 %)
HSE “PiH—3"” Hidmi 1 2B
FE AR =B AN S5R06

ATEEMES: Bk BiEAB R ERAR

A LRE =B AR A 4 2 22t
Nk S TS eSS PN 2 22}
M, #MREESEER

Bt

CHMTAE HSEY, X35, FE. M, FEAMRS EER) RE, 2014,

Sx 45

1. Ayl TFE HSE MBS HEY, Z223C4%, fifl Tk, 2008;

2. CAMZETRE), EAMWMRBTLEAA, ATl Hhcrt, 1991;

3. CAMKRARA TR S EH), PEfFE, A TR, 2002;

4. CEHIHENE HSE MBEBEY, FEAMRIRTER A\ HSE fESMHITIZE RS, AWM T

At RRH:, 2001

5. (F TR HSE KUSAEEL), thEf i RIRTERI AR HSE feFMEitIZER 2, AL

M HRRAE, 2002

6. CMHEAEZEHEARY, FEX. BRI, hEAHRE, 2003,
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02102 (&5HTHEY #F AN

ZIL&FR: Well Drilling Engineering

TRIEHRAD: 02102 24y, 2 sE2, 32 18
EH RS ERE: FREETRR, HRF
RMHEN: W 7 (HHt=E) £E: $EH

—. RIZHER

CREH TARE) A2 BRED A TRR AT~ T ML AR A M ST ROT IR B UR . T A RRE N
B H 1R IR A M AR U A LR A IS R T EL A TR AR, TR RS
FELE, RIS T ETNEM S At B VIR B T & A G DL, iR
HEAER eI L BRSO AR DS A5 1)K e 77, DMEAER R WS S A R Rl AT R
HIsb st LB AR AR, fEds XSS RIR AR DRAE 25 M 37 15 P 8 3 (R I R BAR il Lo

ASVRTE A B R A AR Rl A 7 e A o 368 30 A8 A A el i 0 A, S PRS2 R0 TR A e )
R, SR RN 72 S 32 B AR L (4 HbL 5 o

= BEEREX

FEARREHAT 2/, AN R TREAVE A — DA N GR . RSB R 5, NXS (T
A (TR GUBUEEER) SSURTERISEA RGP 1. AR R S
SEH TREIERG , RO KHUE TN A A RERIBE, FRILPREAN S, EAHRE T
Wik, JHER T AIEK:

1. B ROREAT i T R AOSRRURE FY AR H T EIR A A T 20 IR T 2R
s AR AR B A LRSS

2. BiHTE: BEEMEI N EER R, BRI AR S UMM SR A
H IS UL EOK S RO EEAT ik F AR 5E [ B A ML S UE [ B H 1 AT i, R
R R A B A58, T RACTH R E R IR A R SR A R

3. [ HEEIGEMNIBS M EEME, ERKRRKNTERES B TRIRR, T RREF
TEWAE, T REE AR LD AN RO

4. FEIHIFIRGH: BRI LB EEATIR RN, R AEZ RS0 JHR AR
RO A T 1% B4R H WA R IRE M BETE; R Z e a2

TR SEHRIR2 M o
=\ BFEREE5FMSEEN
it
1. WAFFRISEARRE, BHHRTI R RIRGL, B R B R i, B TREMAR T2
T, 1 2}
2. x4 0.5 2

3. N TR S RS & TR B IS0 R, ANRFEIRE i 22 71k, 0.5 220
Fw A A AR T MR

ABMESER: AAMBREMER. Aa 0.

1. A A BRI LB A 5 4 5T 1 20t
FAMER—RAR ML, A 7R R PR MR RRE, A A 7R = RN A T R R

2. HHIATRE 1 22
HA ST AR I 2R, BEVE AR E SUmRA A R A D A S A BRI B AT R A
R OB LA TR
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AEMESER: = KTAENHRSM TR, Fisisk, PDCHLCE R, #itkia
2R

1. AHEHL 2 S
LI E X RS, BN \K RGN LTI, = R TAENLA IS5 MF TAE IR B
2. g TR 2 2E

FRAL NSRS TARRE, BRI, WA T .

W= RIS+ SEH

ARRERMER: RESSRF B, RTINS N, b, 578 54 5
g5

1. MR ALBRIE S RS SRR AL, )= FLRE S 77 P 5 I 7 ik 2 S B 1 22

2. MWRBEIE IS TTE, S IHE S I 5 S5 1 20

BT B TZEEAR

AEMEROER: BIFRAODIH], SEBCE R R, B IR BB IC R, SRR
R, 58 [ PR ] o

1. BFREOR 1 20

B E SCRIDIH AR AL SR 02, Bl PR RE e [ AR 2 o

2. SOMRGREE L IR R 1 22

SRR S L 1) DR 2R B A Al T 7

3. WU EEHFHOR 1 20

SHRRIEAM S, SHARIMER, KAgEEAEM R, KAOSHMILR.

4. BIEHTEEAR 1 52

HREEE R, WIPERIREE B AP R A

5. JEMAFFHA 2 “FIN

E A RIEASEAESHL HFIRMAROBES . ERGFPE I EMPUE T . € [l
PRSI B

BIE MR
ARERER: FIRSGHZENRGELIE VRS, WRRERARSINRE & IE, S
FIEE

1. HRS5HZEE RS 0.5 24}

FEHR N BTl T, P R DR, R R e

2. HUZ AR IR 0.5 2

WERAEERANER, SEMEE. 70 Fraka®, MEREEANFMEIL . AR &
ik

3. HuEAARAR AT 1 %mf

HIEHIIEARE, KIFRIEATE LD, ISR R 5, R R,
FANE EFHRAR
ARERER: FEREENIIRE, BEHEZIR A, KBEREEEIE, FEKREARTZ0

1. BERELEZ 0 2 “FIN

HEEENIIRE, BB WE LT R, BEERZ PRGN, EE Ry
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02105 Syllabus of Gas Reservoir Engineering

Course Name (CH): STz

Course Number:02105 Credit:2 Course Hours:32 Experiment hours:

Programming hours: Designed for: Petroleum Engineering, Marine Oil & Gas Engineering

Program Designer: Sun Ren-yuan, Zhang Zhi-ying

Director of department: Gu Jian-wei

I .Objectives

This is a lecture course designed for undergraduate students of petroleum engineering and marine
oil & gas engineering. This course is designed to help the students master the basic knowledge of
properties of the natural gases, the fluid flow in porous media, gas volumes and material balance
calculations, decline curve analysis for gas wells and pressure transient test of gas wells. After studying
this course, the students should be able to use the knowledge obtained to analyze and tackle the problems
encountered in gas reservoir engineering.

II .Prerequisites

The students should have studied the following courses: Physical chemistry, petrophysics, fluid
flow mechanics and reservoir engineering.

III.Contents and Proposed Teaching Hours

INTRODUCTION 2hours

The status of natural gas, History of natural gas development, introduction of gas reservoir
engineering, objectives and the contents of the course, textbook and references.

Chapter 1 PROPERTIES OF NATURAL GAS 7hours
1.Properties of natural gases 2hours
2.Equation of state of natural gases lhour
3.Properties of crude oil 2hours
4.Properties of formation water 1hour
5.Gas hydrate lhour

Keynotes of chapter 1: The determination of the type of gas reservoirs; The methods for the
parameters of natural gas correlations.

Chapter 2 FUNDAMENTALS OF FLUID FLOW IN POROUS MEDIUM 6hours
1.1deal gas reservoir model lhour
2.Diffusivity equation 2hours
3.Principle of superposition lhour
4.Solution to the diffusivity equation 2hours
Keynotes of chapter 2: The derivation of the diffusivity equation; The solution to the diffusivity
equation.

Chapter 3 GAS VOLUMES AND MATERIAL-BALANCE CALCULATIONS 5hours
1.Reserves of a gas reservoir 1hour
2.Volumetric method 2hours
3.Material-balance method 2hours
Keynotes of chapter 3: The reserve calculation methods for different type of reservoirs.

Chapter 4 DECLINE CURVE ANALYSIS FOR GAS WELLS Shours
1.Performance of a gas well lhour
2.Decline types of gas wells 2hours

43



3.Decline type curves 2hours
Keynotes of chapter 4: The types of decline and the methods for analysis.

Chapter 5 PRESSURE-TRANSIENT TEST OF GAS WELLS 7hours
1.Introduction to well test lhour
2.Homogeneous reservoir model for slightly compressible liquid lhour
3.Buildup test for gas wells 2hours
4.Pressure drawdown test for gas wells lhour
5.Type curve analysis 2hours

Keynotes of chapter 5: The Characteristics of well test curves; The method for type curve analysis.

IV.Textbooks and References

Textbook:

SUN Ren-yuan, ZHANG Zhi-ying, LI Ai-fen. Gas Reservoir Engineering, 2009.

References:

1.John Lee and Robert A. Gas Reservoir Engineering, Wattenlarger, 1996;

2.Zhong Fu-xun. Gas Reservoir Engineering (in Chinese). Beijing: Press of Petroleum Industry,
2001,

3.Li Shi-lun, et al. Design of Gas Field Development Plan (in Chinese). Beijing: Press of Petroleum
Industry, 2006;

4.Wang Ming-hua. Gas Reservoir Engineering (in Chinese). Beijing: Press of Petroleum Industry,
1997;

5.Gang Qin-lin. Basic Applied Technology in Gas Reservoir Development (in Chinese). Beijing:
Press of Petroleum Industry, 1997.
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02105 Syllabus of Gas Reservoir Engineering

Course Name (CH): S L#z

Course Number:02105 Credit:2.5 Course Hours:40 Experiment hours:

Programming hours: Designed for: Petroleum Engineering (International students)

Program Designer: Sun Ren-yuan, Zhang Zhi-ying

Director of department: Gu Jian-wei

I .Objectives

This is a course designed for international students of petroleum engineering. This course is to
make the students know the basic knowledge of properties of the reservoir fluid, the fluid flow in porous
media, gas volumes and material balance calculations, decline curve analysis for gas wells and pressure
transient test of gas wells. After studying this course, the students should be able to use the knowledge
obtained to analyze and tackle the problems encountered in gas reservoir engineering.

II .Prerequisites

The students should have studied the following courses: Physical chemistry, petrophysics, fluid
flow mechanics and reservoir engineering.

III.Contents and Proposed Teaching Hours

INTRODUCTION 2hours

The status of natural gas, History of natural gas development, introduction of gas reservoir
engineering, objectives and the contents of the course, textbook and references.

Chapter 1 PROPERTIES OF NATURAL GAS 9hours
1.Properties of natural gases 2hours
2.Equation of state of natural gases 2hours
3.Properties of crude oil 2hours
4.Properties of formation water 2hours
5.Gas hydrate lhour

Keynotes of chapter 1: The determination of the type of gas reservoirs; The methods for the
parameters of natural gas correlations.

Chapter 2 FUNDAMENTALS OF FLUID FLOW IN POROUS MEDIUM 8hours
1.1deal gas reservoir model 2hours
2.Diffusivity equation 2hours
3.Principle of superposition 2hours
4.Solution to the diffusivity equation 2hours
Keynotes of chapter 2: The derivation of the diffusivity equation; The solution to the diffusivity
equation.

Chapter 3 GAS VOLUMES AND MATERIAL-BALANCE CALCULATIONS 6hours
1.Reserves of a gas reservoir 2hours
2.Volumetric method 2hours

3.Material-balance method 2hours

Keynotes of chapter 3: The reserve calculation methods for different type of reservoirs.

Chapter 4 DECLINE CURVE ANALYSIS FOR GAS WELLS 6hours
1.Performance of a gas well 2hours
2.Decline types of gas wells 2hours
3.Decline type curves 2hours
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Keynotes of chapter 4: The types of decline and the methods for analysis.

Chapter 5 PRESSURE-TRANSIENT TEST OF GAS WELLS 9hours
1.Introduction to well test lhour
2.Homogeneous reservoir model for slightly compressible liquid 2hours
3.Buildup test for gas wells 2hours
4.Pressure drawdown test for gas wells 2hours
5.Type curve analysis 2hours

Keynotes of chapter 5: The Characteristics of well test curves; The method for type curve analysis.

IV.Textbooks and References

Textbook:

1.SUN Ren-yuan, ZHANG Zhi-ying, LI Ai-fen. Gas Reservoir Engineering, 2009.

References:

1.John Lee and Robert A. Gas Reservoir Engineering, Wattenlarger, 1996;

2.Zhong Fu-xun. Gas Reservoir Engineering (in Chinese). Beijing: Press of Petroleum Industry,
2001,

3.Li Shi-lun, et al. Design of Gas Field Development Plan (in Chinese). Beijing: Press of Petroleum
Industry, 2006;

4.Wang Ming-hua. Gas Reservoir Engineering (in Chinese). Beijing: Press of Petroleum Industry,
1997;

5.Gang Qin-lin. Basic Applied Technology in Gas Reservoir Development (in Chinese). Beijing:
Press of Petroleum Industry, 1997.
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02112 Syllybus of Rock Mechanics

Course Name: Rock Mechanics

Course Number: 02112 Credit: 2 Course Hours: 32 Experiment hours:
Programming hours: Designed for:: Petroleum Engineering
Program Designer: Cheng Yuanfang Director of department: Bu Yuhuan

I .Objectives

This course is an elective for students in petroleum engineering. Learning through this course so
that students master the basic characteristics of rock material, rock deformation and damage
characteristics of rock, failure criteria used, the concept of In-Situ Stress and the identification methods,
combined with oil and gas wells wellbore stability, hydraulic fracturing, and out of Sand prediction of
engineering practice in rock mechanics problems, understand the methods of analysis of rock mechanics
and procedures, and the complexity of practical engineering problems have some understanding of.

II. Prerequisites

Learning this course should have the basic geology and mechanical knowledge, should be the basis
of geology and engineering mechanics to open this course after completing their studies. The program
was in English and Chinese bilingual education and requiring students to have good English foundation
for completion of this course, required in the professional vocabulary and professional proficiency in
English have been greatly improved.

III.Contents and Proposed Teaching Hours

Chapter 1 Introduction 2 Hours

(1) Rock mechanics introduction

rock mechanics research content, research methods; the relationship and differences of rock
mechanics and materials, mechanics, elastic-plastic mechanics; the history of rock mechanics.

(2) The basic characteristics of rock material

The origins of rock, organizational structure characteristics, the characteristics of rock material.

(3) Application of rock mechanics and its development.

Chapter 2 Stress Analysis

This chapter focuses on the concept of stress and strain, rock mechanics provides the sign of
stress, uniaxial, biaxial and triaxial state of stress concept.

The definition of  stress and strain state; signs of stress in rock mechanics 2hours

Principle stress and uniaxial, biaxial and triaxial stress state. 2hours

Chapter 3 Deformation characteristics of rock

This chapter will master of rock deformation at room temperature and atmospheric pressure and
the law, master of temperature, confining pressure, pore pressure, loading rate on the impact of the law
of rock deformation.

(1) Mechanical properties of rocks under normal temperature and pressure 2hours
(2) Confining pressure on rock properties
(3) Temperature on the mechanical properties of rock 2hours

(4) Pore pressure on the mechanical properties of rock

(5) Of loading rate on mechanical properties of rock

Chapter 4 Rock failure criterion

This chapter focuses on the failure types in tensile stress and compression stress
state,Coulomb-Navier criterion, Mohr criterion and planar Griffith fracture criterion.
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(1) The type of rock damage lhour

(2) Rock failure criterion (Coulmob-Navier, Mohr and Griffith ) 3hours

Chapter 5 The strength characteristics of rock

This chapter focuses on the basic methods of Triaxial test of rock mechanics and a variety of rock
strength concepts.

(1) Rock sample preparation lhour
(2) Uniaxial compressive strength test lhour
(3) Uniaxial tensile strength test lhour
(4) Shear strength test of rock lhour

Chapter 6 In-Situ Stress and its measuring technology
This chapter will be to Grasp the concept of rock in-situ stress, forming mechanism and the
determination methods.

(1) The description method of stress lhour
(2) Stress distribution lhour
(3) In-Situ Stress Testing lhour
(4) In-Situ Stress Calculation lhour

Chapter 7 Wellbore stability mechanical problems
This chapter focuses on the mechanisms of borehole instability, the concept of collapse pressure
and fracture pressure, straight-hole formation collapse pressure and fracture pressure calculation.

(1) The types of borehole stability lhour
(2) Stress analysis of the rock surrounding the borehole and damage prediction 2hours
(3) The influence factors of borehole stability lhour

Chapter 8 The extension law of hydraulic fracturing
This chapter will be to master the basic principles of hydraulic fracturing in rock mechanics and the
relationship between the borehole cracking and fault type of relationship.

(1) Hydraulic Fracturing introduction lhour
(2) The relationship between fracturing type and In-Situ Strsee lhour
(3) Treatment pressure explanation lhour

Chapter 9 Sand production prediction
This chaptewill Grasp the mechanism of Sand production hazards, and learn the critical produrction
pressure drop for sanding.

(1) Sand production hazards lhour
(2) Mechanism of sanding lhour
(3) Sand control measures lhour

IV.Textbooks and References

(1) Rock mechanics in oil and gas engineering, CHENG Yuanfang, Textbook,1998;
(2) Petroleum Related Rock Mechanics, E. Fjaeretal, Elsevier, 1992;

(3) Rock Mechanics Fundations, J. C. Jackeatl, 1981;

(4) Rock mechanics and engineering, CAIl Meifeng, Science Press, 2002

71



02113 (KHTRERSMNAY #EAN

F & HR: Fluid Jet Technology ——Fundamentals and Applications
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02113 Syllybus of Fluid Jet Technology-Fundamentals and

Applications Teaching Program

English title: Fluid Jet Technology-Fundamentals and Applications

Course code: 02113 Credits: 2 Course Hours: 32 Experiment hours:
Computer Hours: Designed for: Petrol. Eng.B. Z, Naval Architecture and Ocean Eng B
Program Designer:: Yang Yong-yin Director of department: Bu Yuhuan

I .Objectives
(Fluid Jet Technology-Fundamentals and Applications) (Bilingual Course) is a major course for

Petroleum Engineering B, Z and for Naval Architecture and Ocean Eng B. This course mainly
introduce theoretic fundamentals of fluid jet technology, principles and work mechanisms for several
typical water jet in cutting, and applications of water jet technology to petroleum engineering. Through
the learning of this course, students would have a systematic concept, state of the art on water jet
technology and help to build a whole knowledge system about petroleum engineering, and help to
increase their ability.

II .Prerequisites

As a major course, there are some perquisites to study it. And after the finish of this course, students
should meet the some requirements. These are:

1.Bilingual teaching with English and Chinese;

2.After learning of <Fluid Mechanics in Engineering> and basic English;

3.Grasp the properties of jet flow, historic development and state of art of WJT.

4. Know how to design different jet nozzles, jetting system

5. Get known the work principles of cavitating jet, polymer solution jet and abrasive jet.

6. Get known the cutting mechanisms for water jet to cut brittle materials and for abrasive jet to cut
ductile materials.

7. Understand the principles for WJT applications to petroleum engineering.

III.Contents and Proposed Teaching Hours

Ch.1 Introduction 4 hours

Main points for this chapter: classification of water jet, application characteristics.

1.To introduce the purpose and conducting methods of the course, and background requirements for
its study

2.Historic development of water jet technology

3.Water jet system

4.Water jet classification

5.Application characteristics of water jet technology

Ch. 2 Fundamental fluid mechanics in water jet system 4hours

Main points for this chapter: flow properties of jet flow field, meaning of discharge coefficient,
measures to improve jetting efficiency, concepts of jet pressures and jetting system design method.

1.Features of non-submerged jet flow.

2.\Velocity profiles of submerged jet.

3.Considerations and influence of system on jet flow.

4.Fluid mechanics in jet flow to show the relation between fluid velocity and jet pressure.
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5.Basic fluid dynamics of jetting system.

Ch.3 Advanced jet 5 hours

Hard points for this chapter: cavitating modes and approval method, mechanisms for polymer to
improve jetting.

1.Cavitating jet

(1)Definition and general description of cavitation

(2)Cavitation incipiency modes

(3)Cavitation number and parameter effects

(4)Study methods of cavitating jet

(5)Effect characteristics of Cavitation

(6)General observations on cavitation erosion

2.Polymer solution jet

(2)Micro Mechanism of polyacrylamide on jet focusing

(2)Macro Mechanism --Amplification of flow structure

(3)Macromolecular Polymer Bombardment

(4)Drag-reducing function of polymer structures

(5)Molecule structure breaking at high speed flow

(6) Types and Applications of additives

3.Star-shaped jet ---to give out a method for jet research

(1)Back ground and aim

(2)Comparison research method

(3)Nozzle design

(4)Experiment methods

(5)Experiment results

(6)Conclusion

Ch. 4 Mechanisms of Water Jet Cutting--Influence of basic jet parameters 4 hours

Hard points for this chapter: jet impact pressure distribution, jet influencing factors and the trends,
pure jet cutting mechanisms. Cutting predication method.

(1)Impact pressure distribution in Jet & on material.

(2)Basic rules for jet parameters to influence cutting result.

(3)Hashish theory for cutting prediction.

(4)Mechanism of water jet cutting of brittle materials.

Ch.5 Abrasive jet 5 hours

Hard points for this chapter: influencing factors and the trends in abrasive jet cutting system,
abrasive jet cutting mechanisms.

1.Generation of Abrasive water jet

2.Effect of AWJ parameters on the cutting results

3.Premixed abrasive jet or abrasive suspension Jet

4.0ther applications of AJ

5.Description of abrasive particles

6.AWJ cutting physics

Ch.6 Applications of WJT in assisted mechanical drilling 4 hours

Hard points for this chapter: work principles of each application techniques.

1.Effective Use of Jet Energy at bottomhole

2.Ultra-High-Pressure Jet Assisted Mechanical Drilling

75



3.Negative pressure pulsed jet to improve drilling

Ch. 7 Applications of WJT in oil production 4hours

Hard points for this chapter: swirling jet and its hole drilling principle.

1.Swirling Jet for USRRHW Dirilling

2.High Pressure Water Jet perforation of Wells

3.High Pressure Rotating Jets for Near-Well Formation Cleaning

4.Versatile and Cost Effective Applications

Watch Video on jet cleaning 2hours

IV . Text and Reference

text

(FLUID JET TECHNOLOGY ----Fundamentals and Applications)( 7K 53t 3l 5 5 ), Internal

communication, Petroleum university of China;

main reference

1. {Fluid mechanics in engineering, YUAN Enxi, Petroleum Industry Publishing House,1982;

2. (Water jet theory and applications), SHEN Zhonghou, Petroleum University Publishing House,
1998;

3. Conference Proceedings of Water Jet Technology Association;

4. Internal communication materials in Water Jet Research Center.
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Chapterl: Properties of Fluids (6 %)

Emphasis & Difficulties:the concept of fluid,properties of fluids,Newtonian law of viscosity,forces
on fluid.

1. Fluid Category 0.5 2
the concept of fluid, comparison the differences between liquid and gas of fluid mechanics view.
2. Continuum 0.5 2
continuous medium hypothesis, the purpose of the introduction.

3. The main physical properties of fluid 4.5 I

density,specific weight,specific gravity,compressibility,surface tension, fluid categories: ideal fluid
and real fluid, compressible fluid and incompressible fluid, Newtonian fluid and non-Newtonian fluid.

4. Forces on Fluid 0.5 2

the force acting on the fluid category.

Chapter2: Fluid Statics (18 2~H)

Emphasis & Difficulties:characteristics of pressure, Euler equilibrium differential equations,
equipressure surface and characteristics, the equations of pressure distribution under gravity, calculation
of hydrostatic force on a plane surface and determination of the role of point location, calculation of
hydrostatic force on a curved surface and the way of how to get the volume.

1. Pressure and Characteristics 2 22
the concept of fluid static pressure, the two characteristics and its proof.
2. Variation of Pressure in a Static Fluid 2 22

Euler equilibrium differential equations’ derivation of ideas, methods, conclusions, meaning, the
law of static pressure distribution, the concept of equipressure surface and characteristics.

3. Pressure Distribution under Gravity 4 ZZI

the equations of pressure distribution under gravity, physical meaning and geometric meaning,
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pressure classification, absolute pressure ,relative pressure, vacuum pressure, manometer.
4. Hydrostatic Force on Plane Surface 4 Zph)
the force calculation of static fluid on arbitrary shape plane surface: the size, direction and the role
of the point.
5. Hydrostatic Forces on Curved Surfaces 4 2y
the force calculation of static fluid on arbitrary two or three direction curved surface: the size,
direction and the volume.
6. Liquid Masses Subjected to Acceleration 2
uniform linear acceleration, rigid body rotation.
Chapter3: Basics of Fluid Flow (8 2£H)

Emphasis & Difficulties: types of flow, Reynolds test, the concept of path lines and stream lines,
properties of the streamline, the concept of flow rate and mean velocity, skilled applications of
continuity equation by one-dimensional and continuity equation by three-dimensional and physical
meaning.

1. Types of Flow 1 22T
real fluid flow and ideal fluid flow, incompressible fluid flow and compressible fluid flow, steady
flow and unsteady flow, uniform flow and varied flow, laminar flow and turbulence flow.

2. Laminar and Turbulence Flow 1 221
Reynolds test, the concept of laminar flow and turbulent flow.

3. Steady Flow and Uniform Flow 1 221
the concept of steady flow and uniform flow.

4. Pathlines and Streamlines 1 22
the concept of pathlines and streamlines, properties of the streamline, streamline formula.

5. Flow Rate and Mean Velocity 1 22
the concept of cross section, flow rate and mean velocity.

6. Fluid System versus Control Volume 1 22
the concept of fluid system and control volume, the Reynolds transport theorem.

7. Continuity Equation 1 221

derivation and application of continuity equation by one-dimensional, derivation of continuity
equation by three-dimensional.

8. Velocity and Acceleration in Flow 1 22h}

Lagrangian approach, Eulerian approach, the acceleration field of a fluid.

Chapter4: Energy in Steady Flow (16 “#)

Emphasis & Difficulties: derivation of Bernoulli’s equation for ideal fluid, derivation and skilled
application of Bernoulli’s equation for real fluid, the physical meaning of kinetic-energy correction
factor, the basic principle of Venturi tube, the painting of hydraulic grade line and energy line, power
considerations in fluid, the energy head, effective power of the pump.

1. Energies of a Flowing Fluid 2
Kinetic energy, potential energys, pressure energy.

2. Bernoulli’s Equation for Ideal Fluid Along A Streamline 2 Z
derivation of Bernoulli’s equation for ideal fluid.

3. Bernoulli’s Equation for Real Fluid Along A Streamline 8 M

derivation of Bernoulli’s equation for real fluid, skilled application of Bernoulli’s equation for real
fluid, the scope of application, Venturi tube.
4. Hydraulic Grade Line and Energy Line 2

definition of location of the head, pressure on the head, velocity head, hydraulic grade line and
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energy line, the painting of hydraulic grade line and energy line.
5. Power Considerations in Fluid 2
the concept of pump, energy input (pump) Bernoulli’s equation, effective power of the pump,
efficiency.
Chapter5: Momentum and forces in Fluid Flow (4 2%H)
Emphasis & Difficulties: skilled application of momentum equation.

1. Momentum Equation 1 22
derivation of momentum equation.
2. Application of the Momentum Equation 3 M)

description of momentum equation, problem-solving steps, force calculation on pressure conduits,
the back-pressure jet and free jet impact on the baffle.

Chapter6: Similitude and Dimensional Analysis (6 %)

Emphasis & Difficulties: principle of dimensional homogeneity, Raleigh methods, the Buckinggham
IT theorem, Newton number, Reynolds number, Froude number, Mach number, Euler number.

1. Similitude 3 ZEHY

definition of similitude, geometric similarity, kinematic similarity, dynamic similarity, Newton
number, Reynolds number, Froude number, Mach number, Euler number.

2. Dimensional Analysis 3 ZA

definition of dimensional analysis, principle of dimensional homogeneity, Raleigh methods, the
Buckinggham IT theorem.

Chapter7: Steady Incompressible Flow in Pressure Conduits (14 %)

Emphasis & Difficulties: laminar flow characteristics, turbulent flow characteristics, determine the
flow of state standards, true critical Reynolds number, hydraulic radius and equivalent diameter,
friction head loss reason, friction head loss classification, the law of laminar flow tube, hydraulic smooth
pipe and hydraulic rough pipe, pipe roughness, governing equations of single-pipe flow, calculation of
minor loses, hydraulic characteristics of branching pipes, hydraulic characteristics of pipes in series,
hydraulic characteristics of pipes in parallel, flow formula of orifice and nozzle.

1. Laminar and Turbulent Flow 0.5 Z=i
laminar flow characteristics, turbulent flow characteristics, determine the flow of state standards.

2. Critical Reynolds Number 0.5 2£H}
true critical Reynolds number.

3. Friction Head Loss in Conduits 2 I}

basic concept of hydraulic radius and quivalent diameter, friction head loss reason, friction head
loss classification.

4. Laminar Flow in Circular Pipes 1 221

velocity formula deduction of laminar flow in circular pipes, formula of flow rate, mean velocity,
shear stress, and friction head loss.

5. Pipe Roughness 1 22}
experimental methods, Moody chart and curve analysis.

6. Single-Pipe Flow:Solution Basics 1 221
governing equations of single-pipe flow, solution of special cases.

7. Minor Losses in Turbulent Flow 0.5 M
formula of minor Losses in turbulent flow, loss coefficient.

8. Loss of Head at Entrance 0.5 2=kt
formula of loss of head at entrance.

9. Loss of Head at Submerged Discharge 0.5 2=}
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formula of loss of head at submerged discharge.
10. Loss Due to Contraction

formula of loss due to contraction.

11. Loss Due to Expansion

formula of loss due to expansion.

12. Loss in Bends and Elbows

formula of loss in bends and elbows.

13. Branching Pipes

the concept of branching pipes, hydraulic characteristics of branching pipes.

14. Pipes in Series
the concept of pipes in series, hydraulic characteristics of pipes in series.
15. Pipes in Parallel

the concept of pipes in parallel, hydraulic characteristics of pipes in parallel.

16. Orifice and Nozzle

general concept of orifice and nozzle, flow formula of orifice and nozzle.
Chapter8: Experiments(8 %)

1. Wiater Static Pressure Experiment

2. Flow Experiment

3. Flow Patterns Experiment

4. Resistance Along the Pipes Experiment

M. B REESEER

1. Fluid Mechanics with Engineering Applications, by E.John Finnemore;
2. (CCRERAAR ), RBEERTS, Ao Tikhiet, 1986:

3. (LARWUATIF), BALE T4, AR ik, 2000;

4. (LARVRATIF), FIFEIR TS, m=520a Rt 1996;

5. H A O EE (R AR TRRRLR 77 27K i R 38 « http://202.194.145.70/jpke/C76/index.htm.
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02234 Syllabus of Principle and Design of High Performance

Ships
Course Name: Principle and Design of High Performance Ships
Course Number: 02234 Credit: 2 Reference Hours: 32 Experiment hours:
Computer Hours: Designed for: Naval Architecture and Ocean Engineering

Program Designer: Wang Hongtao
Director of department: Lou Min

I .Objectives

Principle and Design of High Performance Ships is an optional course for students in Naval
Architecture and Ocean Engineering. The course systematically introduces the basic concepts, principles,
characteristics, performance and historical development of high performance ships, and discusses the
new technology and methods in the optimization and design of new shipforms, the calculations and
assessment of new ships’ performance and their improvements. The purpose of the course is to lay the
theoretical foundation for students to be innovative in the future work of design, research and
development of high performance ships.

II .Prerequisites

To select the course students need to be equipped with the previous knowledge on ship fluid
mechanics, ship resistance and propulsion, ship seakeeping, basic ship design, etc. The prerequisite
courses include ship fluid mechanics, ship principles, and principles of ship design. On completion of the
course, students should be systematically familiarized with the basic concepts, principles, new methods
and technology of high performance ships and should be able to apply the knowledge they have learned
to the assessment and analysis of the design and R&D of high performance ships.

III.Contents and Proposed Teaching Hours

Chapter 1 Introduction 1 hour

1. Basic concepts and characteristics of HPV

2. Ship hydrodynamic technique and ship form evolvement

Navigate state and performance of ships.

3. Development survey of HPV

4. Methodology of investigation on ship performance

Method of theoretical calculation, model experiments, full scale trial.

5. Criteria of seakeeping assessment for HPV

Limits for normal operation, limits for worst-intended condition, assessment of limits for
comfortable cruise.

Chapter 2 High speed displacement ships and its wave resistance expression 1 hour

1. Basic concepts and ship forms

Relative speed, reducing resistance at high Froude number, “thin ship” or slender body.

2. Different combination of semihulls and wave resistance expressions

Wave making resistance expressions of thin monohull, catamaran, trimaran, four-hulls and
pentamaran.

Chapter 3 High performance displacement monohull 2.5 hours

1. Relations between main performance and shipforms

Relation of resistance performance and shipform parameters, relation of seakeeping and shipform
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parameters.

2. Resistance prediction methodology of high speed displacement ships with transom

Hydrodynamic characteristics of shipforms with transom, application of USSR “resistance diagram
of ships with transom”, NPL series “resistance diagram”, estimation of transition type ship resistance by
regress analysis method, method of predicting resistance of high speed displacement ships with transom
by electronic program diagram.

3. High speed deep-Vee shipforms

Characteristics of deep-Vee shipforms, influence of Vee degree and transom form on resistance,
Comparison of deep-V-type ships and conventional round-bilge-type ships on hydrodynamic
performance, influence of transverse section forms on seakeeping, influence of SSB on resistance and
seakeeping.

Chapter 4 High speed conventional catamaran and unsymmetrical catamaran 4 hours

1. Characteristics of high speed conventional catamaran forms

Advantages and disadvantages of catamaran forms.

2. Resistance characteristics and critical speed concept of fast catamaran.

Resistance characteristics of fast catamaran, concepts of critical speed and noninterference Froude
number, influence of semihull clearance on resistance, influence of slender coefficient and length-width
ratio on resistance, influence of semihull transverse section forms on resistance, wave-making resistance
expressions of fast catamaran, running trim and sinkage characteristics of catamaran.

3. Calculation of fast catamaran resistance

M. . Apdunses's residual resistance diagram of fast catamaran, estimation of resistance for fast
catamaran by the data of NPL series tests, estimation of resistance for fast catamaran by the data and the
interference factors of parent ships.

4. Seakeeping of fast conventional catamaran

Status quo of seakeeping investigation, basic concepts relevant to seakeeping, simplified calculation
methods of seakeeping for fast conventional catamaran.

5. Unsymmetrical type fast catamaran

Characteristics of unsymmetrical type fast catamaran and their resistance calculation.

Chapter 5 Small water-plane-area twin-hull ships and stealth ship forms 2.5 hours

1. Conspectus

History of SWATH development, strong and weak points of SWATH, characteristics of SWATH
performance.

2. Speed performance of SWATH

Comparison of SWATH resistance performance with monohull, SWATH seakeeping and speed loss
in waves, propulsion performance of SWATH.

3. Relation of SWATH forms and performance

Resistance and motion performance of SWATH.

4. Optimization and improvement of SWATH forms

5. Stealth ship forms

Concept of stealth ships, ship form features of “sea shallow” SWATH stealth vessels, stealth
technology.

Chapter 6 Wave piercing catamaran (WPC) 2.5 hours

1. Summarization

2. Influence of WPC form parameters on performance

Length-to-displacement ratio and length-beam ratio of semihull, selection of ship section, stern

forms of semihull, stem forms of semihull, longitudinal center of buoyancy (LCB), freeboard and safety
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buoyancy, forms of connection bridge and main hull, influence of semihull clearance on ship
performances.

3. Performance comparison between WPC and equivalent monohull

Fast performance, seakeeping.

4. Improvement measures of WPC performance.

5. Optimal catamaran forms for minimum wave resistance

Basic concepts of quadratic mathematic programming, “Tent” function and ship form optimization
for minimum resistance, standard format with restrictions, solution of quadratic mathematic
programming problem.

Chapter 7 High speed multihull ships and hybrid ship forms 4 hours

1. Summarization

2. Ship forms and performance characteristics of fast trimaran

3. Resistance and seakeeping calculation of fast trimaran

4. Small-water-plane-area four-hull ships

Fast parataxis four-hull ships, fast small-water-plane-area four-full ships.

5. Fast pentamaran

Main-side pentamaran, equi-demihull pentamaran.

6. Parametric & synchronous rolling motion of fast trimaran and pentamaran in near head/stern
waves

Phenomena and problems about safety, basic concepts and mechanism of parametric rolling,
influence of ship forms on parametric rolling, measures of reducing and avoiding parametric rolling.

7. Performance comparison of trimaran, pentamaran and equivalent monohull

Resistance performance comparison, intact stability comparison, seakeeping comparison, relevant
problems to side-hull design.

8. Application and development prospects of multihull ships

9. High performance compound (hybrid) ship forms

Dynamic lifting/sinking body ships, advantages of dynamic lifting body ships.

Chapter 8 Conventional planning boats and channel planning boats 5 hours

1. Keystones of planning boats

Analysis of forces acting on planning boats and 2-D planning flat, planning flat in factual water.

2. Resistance calculation of conventional planning boats

Estimation of planning boat resistance using the data of planning flat and the series model test data.

3. Running stability of conventional planning boats

Transverse stability of planning boats, longitudinal steady running conditions of planning boats,
longitudinal steady running limit of planning boats.

4. Characteristics of conventional planning boat forms

Principal dimensions and lines coefficients, influence of transverse section forms on boat
performance, measures of improving performance of planning boats.

5. W-hull channel planning boats

Rationale of W-hull channel planning boats, influence of channel dimensions on riding performance,
resistance calculation of W-hull channel planning boats.

6. W-hull channel planning boats with hydrofoils

Rationale and form features of W-hull channel planning boats with hydrofoils, influence of channel
hydrofoils on fast performance.

7. M-Hull and multi M-hull channel planning boats

Origins and concepts of M-hull, technical features and rationale of M-hull channel planning boats,
performance comparison between M- and W-hull channel planning boats, propulsion performance and
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features of M- and W-hull channel planning boats.

Chapter 9 Hydrofoil boats 3.5 hours

1. Development of hydrofoil boats

2. Work elements of hydrofoil boats

Work elements of hydrofoils, lift and resistance of hydrofoil, shallow immersion effect of
hydrofoils, cavitations of hydrofoils.

3. Design of hydrofoil system

Type and system of hydrofoil, determination of hydrofoil elements, turning up and shrinking of
hydrofoil sets, structures and strength of hydrofoil, autocontrol of hydrofoil.

4. Performance of hydrofoil boats

Draft and resistance of hydrofoil boats at foil running, stability of hydrofoil boats at foil running,
seakeeping and maneuverability of hydrofoil boats.

Chapter 10 Air cushion vehicles 3 hours

1. Conspectus

Development, types, characteristics and applications of hovercrafts, air cushion skirt configuration.

2. Keystones of air cushion technology

Forming and maintaining of air cushion, basic parameters and relations with one another, early
theories of hovering performance, applied expressions of hovering performance, determination of lift-off
power.

3. Hovercraft resistance

Aerodynamic resistance, water resistance, influence of main factors on resistance performance.

4. Performance of hovercraft

Stability, maneuverability and seakeeping of hovercraft.

Chapter 11 Wing in ground vehicles (WIGV) 3 hours

1. Development of WIGV

2. Keystones of WIGV

Rationale of ground effect, geometric and aerodynamic performance of wings.

3. Comparison of ground, surface and shallow-submerge effects

Ground, surface and shallow-submerge effects of wings.

4. Fast speed performance of WIGV

Resistance curves and their features of WIGYV, resistance calculation of WIGV.

5. Key technology of WIGV — motion stability

Longitudinal and lateral stability of WIGV.

6. Technology of power augmentation of ram wing and power air cushion

7. Seakeeping, maneuverability and directional control

8. Economy of WIGV

9. Design parameters of air-borne performance

Major specification features, engine placement and selection.

10. Applications and prospects of WIGV

IV.Textbooks and References:

1. “Principle and Design of High Performance Ships”, by Lianen Zhao, Yonghe Xie, National
Defense Industry Press, 2009;

2. “Ship Resistance”, by Shiming Shao, Lianen Zhao, etc., National Defense Industry Press, 1995;

3. “Theory of Ship Motions on Waves”, by Yingzhong Liu, Guoping Miao, Shanghai Jiao Tong
University Press, 1987;

4. “High Performance Marine Vessels”, by Liang Yun, Alan Bliault, Springer-Verlag New York Inc.,
2012.
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02238 Syllabus of Offshore Soil Mechanics

Course name: Offshore Soil Mechanics
Course Number: 02238 Credit: 2.5 Reference Hours: 36 Experiment hours:
Programming hours: 4 Designed for: Naval Architecture and Ocean Engineering
Program Designer: Wang Teng
Director of department:Naval Architecture and Ocean Engineering

I .Objectives

Offshore soil mechanics is a required bilingual course. This course is to provide students with basic
knowledge about soil properties; the importance of water in the soil and the effects of water movement;
Consolidation and consolidation settlements; Stresses in soil; shear strength; bearing capacity of pile
foundation; stability of slopes and Laboratory testing of soils. To teach students how to apply the
principles of soil mechanics to analyze and design the stability of the foundation, deformation and
seepage in offshore geotechnical design practice.

II .Prerequisites

Bilingual teaching runs through the entire course. The foundation of this course, including
engineering mechanics, geology, college English for science and technology should be learned first. The
students show master the basic knowledge about soil properties and learn how to apply the principles of
soil mechanics to analyze and design the stability of the foundation, deformation and seepage in offshore
geotechnical design practice.

III.Contents and Proposed Teaching Hours

Chapter 0 INTRODUCTION lhours

Nature of offshore geotechnical engineering, Historical development of soil mechanics,
Development processes for offshore energy resources ,Geotechnical design Objectives and tools,
Development of Soil Mechanics, Contents of Soil Mechanics.

Chapter 1 PHYSICAL PROPERTIES AND CLASSIFICATION OF SOIL 4hours

1. Formation of Soil

2. Components of Soil

3. Physical Features and Indexes of Soii

4. Soil Fabric

5. Soil Classification

Chapter 2WATER FLOW THROUGH SOIL 3hours

1. Introduction

2. Driving Potential——Total Head

3. Darcys Law

4. Determination of the Coefficient of Permeability

5. Two-Dimensional Flow of Water through Soil and Flow Net

6. Seepage Force and Critical Hydraulic Gradient

Chapter 3 STRESSES IN SOIL 4hours

1. Introduction

2. Effective Overburden Pressure in the Ground

3. Contact Pressure between the Foundation and the Ground

4. Stress Increase in the Ground

5. Effective Stress and Pore Water Pressure in soil
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Chapter 4 COMPRESSION AND CONSOLIDATION OF SOIL
1. Introduction

2. Soil Compressibility Characteristics

3. Fundamentals of Consolidation

4. Foundation settlement calculation

5. Terzaghi's Theory of One-dimensional Consolidation
Chapter 5 SHEAR STRENGTH OF SOIL

1. Introduction

2. SHEAR STRENGTH and Mohr-Coulomb Failure Criterion
3. Shear Strength Test

4. The shear strength characteristics of soil

5. Residual strength

Chapter 6 BEARING CAPACITY OF FOUNDATIONS
1. Introduction

2. Allowable Bearing Capacity of Foundations

3. Ultimate Bearing Capacity of Shallow Foundations
4. Characteristic Value of Bearing Capacity of Shallow Foundations
5. code recommendations for bearing capacity

Chapter 7 OFSHORE JACKET PLATFORMS

1. Introduction

2. Temporary on-bottom support during installation

3. Pile installation

4. Ultimate axial pile capacity

5. Axial pile performance

6. Lateral pile performance

7. Ultimate lateral pile capacity

Chapter 8 SLOPE STABILITY

1. Introduction

2. Slope Stability of Cohesionless Soil

3. Slope Stability of Cohesive Soil

4. usage of shear strength of soil

IV.Textbooks and References

> w NP

2001;

5.
6.

Gret i), Ebg, PEAMAZEAER, 2013, KRAKE;

6hours

5hours

4hours

Thours

2hours

{Offshore Geotechnical Engineering), Mark Randolph, Susan Gourvenec, Spon Press, 2011;

soil mechanics and foundations, Muni budhu, John wiley &sons inc., 2007;

(150, ARERY:, WLRY:, IR, TRMIE AR B, o B 30 ok Rt

(i B ah ), MRadgns, BN R, 2000;
CEA%E) BRAbER. FstE. Futes, JEEEHm, 1997,
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02303 Syllabus for Principles of Enhanced Oil Recovery

Course name: Principles of Enhanced Oil Recovery
Course Number: 02303 Credit: 2 Course Hours: 32 Experiment hours:
Programming hours: Designed for: Petroleum engineering, Offshore oil and gas engineering
Program Designer: Dai caili, Zhou Hongtao
Director of department: Lv kaihe

I .Objectives

This course is optional for students majored in Petroleum engineering and Offshore oil and gas
engineering professionals. Through this course, students will master a variety of enhanced oil recovery
techniques currently undergoing and the development trend along with its concept, mechanism, type,
challenges and screening criteria, to achieve the various principles of enhanced oil recovery methods,
and an ultimate recovery potential based on oilfield reservoir characteristics and problems.

II .Prerequisites

The students who want to pursue this course must possess considerable knowledge in chemistry,
petrophysics, hydrology, filtration mechanicsof oil and gas. Relevant courses are: General chemistry,
Organic chemistry, Applied Physical chemistry, Qilfield chemistry, petrophysics, and fluid mechanics.
Subsequent courses are: reservoir engineering, and production engineering.

III.Contents and Proposed Teaching Hours

Introduction 2 hours

Highlights: The definition of EOR, challenges in EOR process, and oil recovery factors affecting
recovery.

1.Definition of enhanced oil recovery

2.EOR and IOR relationship

3.Factors affecting recovery

4.State of art EOR

Chapter 1 The interfacial phenomena in reservoir 6 hours

Highlights: This chapter is based on the key understanding EOR, in which the content emphasize
on different circumstances posed by pressure differentials across the oil-water interface and residual oil
distribution and dispersion phenomena during and aftermath of waterflood, and grasp the mathematical
derivation.

1.Differential pressure across the interface

2.Capillary phenomenon

3.Wetting phenomena

4.Adsorption phenomena

5.Rock surface phenomena

6.Residual oil distribution and oil dispersion phenomena

Chapter2 Improved waterflooding technology 4 hours

Highlights: Well profile control, modification and plugging for different flooding cases.

1.Screening criteria for EOR during waterflooding

2.Well profile control and oil displacement

3.Plugging wells

4.Plugging and oil displacement in conjunction with the key difference

Chapter3 Chemical flooding 8 hours
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Highlights: Mainly focuses on different chemical agents, the basic structural features and
relationship between performance and flooding, portraits the principle, compatibility and real
understanding of flooding mechanism and ultimate recovery

1.Polymer Flooding

2.Surfactant flooding

3.Chemical Flooding

4.Foam flooding

Chapter4 Miscible flooding 4 hours

Highlights:  Different miscible injectant during miscible flooding, process of
quasi-three-component phase diagram analysis and understanding, and their differences and similarities.

1.Miscible enhanced oil recovery mechanism

2.Miscible agent and non-hydrocarbon miscible agent

3.Screening criteria for miscible displacement

4.Existing problems in miscible flooding

5.Immiscible displacement

Chapter 5 microbial flooding 2 hours
Highlights: Basic knowledge of microbes, screening criteria, culture, application, and displacement
principle.

1.Conceptual knowledge of microbial

2.Microbial Screening and culture

3.Microbial flooding principle

4.Existing microbial flooding trends and developments

Chapter 6 Thermal recovery 2 hours

Highlights: Classification and thermal recovery flooding mechanism.

1.Thermal recovery definition, classification and mechanism

2.Suitable for thermal recovery field screening criteria

3.Existing problems in thermal recovery

Chapter 7Field case study and status of EOR 4 hours

Highlights: Screening criteria and methods of EOR based on Field conditions and characteristics.

1.Domestic field test program of EOR methods, implementation and success results

2.Conclusion,Screening criteria and methods of EOR

IV.Textbooks and References

1."EOR principle," Zhao Fulin, China university of Petroleum Press, 2001;

2."The principle of enhanced oil recovery”, H.K. Fan Bo lunzhe, et.al Petroleum Industry Press,
1983;

3."Chemical and thermal recovery processes and principles”, L. W. Larry, HE Sheng, G., Shandong
Science and Technology Press, 1992;

4."Physical Chemistry seepage microscopic mechanism," Guo Shang ping, Science Press, 1992;

5."Enhanced oil recovery principle,” Ye Zhongbin, Petroleum Industry Press, 2007;

6."Enhanced oil recovery methods and principles"”, Yue Xiang An, Petroleum Industry Press, 2008.
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FTILZFR: Oilfield wastewater Treatment
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B ZFR: Applied Physical Chemistry
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T & HR: Development theory and methods of typical oil and gas fields
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B FAFR: offshore oil & gas well testing
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02406 The Syllabus of Environmental Control in Offshore Oil
&Gas Fields Developing

Course Name (CH): Environmental Control in Offshore Oil &Gas Fields Developing (bilingual)
Course Number: 02406 Credit: 2 Course Hours: 32 Experiment hours:
Programming hours: Designed for: Petroleum engineering
Program Designer: Xu Jiafang, et al
Director of department: Xu Jiafang

I .Objectives

Environmental control in offshore oil & gas fields is an elective bilingual course. Students majored
in petroleum engineering could understand the environmental impacts of drilling & production
operations and the measures of treating petroleum wastes for environment protection from this course.
Additionally, study of this course could lay the foundation for those who want to engage in
environmental protection for oil and gas fields.

II .Prerequisites

Bilingual teaching runs through the entire course. The foundation of this course including
University Chemistry, Oilfield Geology, Petroleum Drilling and Producing Operations, Offshore QOil
&Gas Engineering Chemistry, Professional English, should be learned first. Requirements for students: 1)
understanding the chief source and environmental influence impacts of oil & gas field pollutants 2) the
significant meaning of environmental protection 3) the measures for treating oilfield pollutants 4)
proficiency in professional English related to this course.

III.Contents and Proposed Teaching Hours

Chapterl intruduction 4hours

1. Environment

2. OVERVIEW OF ENVIRONMENTAL ISSUES IN OILFEILD

Sources of Wastes

Environmental impact of wastes

Chapter2  drilling and production operations 8hours
1. Drilling

Summary of the drilling operation

Drilling Fluids

Unwanted components

Drilling Fluid Separations

2. Production

Overview of production processes
Produced Water

Production Chemicals

Well stimulation

3. Natural gas production

4. Other operations

Chapter3 The impact of drilling and production operations 12hours
1. Toxicity Measurement

dose
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concentration
2. Hydrocarbons
Hydrocarbon Families
Hydrocarbon Toxicity
3. Salt
Impact on Plants
Impact on Aquatic Organisms
4. Heavy Metals
5. Production Chemicals
6. Drilling fluids
Bioassays of drilling fluids
Treatment methods of drilling fluids
Impact on environment
7. Production waters
8. Nuclear Radiation
9. Air Pollution
10. Acoustic Impacts
11. Effects of Offshore Platforms
12. Risk assessment of environment
Chapter 4 Environmental Transport of Petroleum Wastes and Its Treatment Methods 4hours
1. Pathway of petroleum waste
SURFACE PATHS
SUBSURFACE  PATHS
ATMOSPHERIC PATHS
2. Waste treatment methods
Treatment of Water
Treatment of Solids
Treatment of Air Emis
Chapter 5 Planning for Environmental Protection 4hours
1. ENVIRONMENTAL AUDITS
2. WASTE MANAGEMENT PLANS AND ACTIONS
3. CERTIFICATION OF DISPOSAL PROCESSES
Review and generalization
IV.References
{ENVIRONMENTAL CONTROL IN PETROLEUM ENGINEERING), [USA] JOHN
C. REIS, Gulf Publishing Company, 1996.
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