RIRA
ﬁ@ﬁﬁ%ﬁg
=

=
=

\§§i\

A\

E:
i Tl HH Rt




AR SR
(BB )

¥R = E 4

ZERR:: I A



mERE

R, BERERANThORELR, SUETHSEINMEE T ZMiE, AaHN
HE T A PRI AR A R SRSt R . A BEEXRIERSUEEERENE, AA
REMFSUHNE, DI FRE S R, AR TEREFILUINE, BREAERERN R
Hr, LTLMER RS AR ARKSE .

BHEERBEB (CIP) HiE

KRS ER G MHHBE AR/ PH=F5% .
b3 ATk diRREE, 2009.7
ERealllEs @)
ISBN 978 -7 —5021 - 7203 -9

ﬁ%ﬂ

I.
II.
II. @%%E—ﬂw%% XEH A - #bt
QXA - =R - A2 - IGEHE - b
IV. TE86

i [ RRA 3 0R CIP $diad% s (2009) 55 091753 5

AR AAT: A Tolk th st
(bR LET M ER2 X 15 100011)
B #ik: www. petropub. com. ¢n
IR, (010) 64523736
KATER . (010) 64523620

% . 2EFEBE

B Bl BRERAENRIA R A

2009 7 A 1R 2009 4E7 HAS 1 WENRI

787 x 1092 ZH  FrA. 1/16 Epgk. 11

FH: 272 TF EI%L. 1—900 ft

SEMr: 38.00 JC

(AN BRERSE R M, At KATHA TR

MR E, BOYR

r



(KA G E AR (REEIEH) )
W £ =

E & HW=
BlESH: REGE K% ¥ =%
W OF:WEmH OH OE D O OH fE BKRE

WX



][l

B

H 20 {42 70 SEAURBILICE, WEXRAK T PRELRE, 20 the 90 FR_)5, FEEMHE
TN, R 13 - 1 FRETAKHMA P RSHGMEF R, REXAS T
BEPE R, REFRFFZHEOARBRERSARXA, EEEX, TASHMEHEMIF L X
EHEHXKAI T hEE - THRRESE. REBFMIZNE 2 ER, FEART
CRILERERT M CHRRET BH, IAERAS . WA, AR AESSIHT Sk
PR 8 KX T ZHAR . SR HATE AR AR MR E S5 ES 2K, B T A 5
BARTHULEEE ST 24T RN . TR 2N B BTG 7E 3 7 KR B R f T
5, BRI XRBY RRATIEARME, BERRAXBERAABEYSFZE, LA MM
TLE PR et AR T AR E MK A

TEMFES T, FATRE R E — A B KR TR TR AL FR B K %Ik i I RUE 3%
W . EHAZREMERT, SOBESRBEARARIUNH GRS S, AT AR
Lk e (RRAUEMGLEEAR (BUEHINHEM)) CETH. REAKERAIHAR
TR T AR B, BEE S EEERR, B HRENE, X SH I
ARZAE . 2FA/RRAEFSEEENE, FUFMIEST (DUEMEE) HwH. KX
BT RARANRFEILWAINERFIERE, JUERD B TofEIRS, AT A7 7R e sl
FERVEEIR . BIERIF S L A RTET R A E BRI R P A T B E s 540 %
KW, BAINGGERET THELXE, BIRRALIEE L 3E XS 300 4], R
BUEI A th B KRR HER MR 15 I TR MR TIAL $2 . BB . ik . BB D, %
KRR, BRALH, R EURZERREH, SHRMFE TEMNIRTE, Uk
BORR RAEHEAZEN, XHPAEEEMRBGEREZN. FU=FRERS T AHBr[5E
e WBRESS T RARUEEM S BUAFORIREMMR TR IE, A BRRES M
HTH AR $iimItRESE T RR LB L RIERE . BT WEREICHEE, £
HHGERIIE. IERIERS . B2NERYEAER . Bk R B TR BIE R & R
T, RAEREING THES. WU, RATNHKRSYERER . KRR
K, HTFBAIELKWERULEENE2EES. RASLERIM LZMREENCEE
FeHEMA, WEN, FAFIRE R —45 58 ARSIk, SCRT DA RiZ S T AR
ANBEWEZR,

MTPORAR . WA G-, ABHERFE ARz, WlEEHIERIE,

ko
2009 43 A 10 H



= X

H—ibr KRS

- ] SRETEEBGMIIR  wovvvrvrmmmmnmaerneesees ettt ettt e eaa e (3)
iR SRETICEE T oovvvvermnreens et e et e (6)
R MBI TTIERI AL o eeeererrerrerme et e e e (10)
PR WHATBY L TG IAE I, «ecvvveeerennseemnmeemmmanettie ettt et e (13)
IR FIRITIITK oreemeemrme et (16)
L I | PP (19)
g 7 o o G P (23)
E G e 4 - P (29)
EHR OE. B VIR ERIE - (32)
FBHIE M T B EEIRA R o (36)
%—f—_.]% m*&{%fFWJ%ZKE}E ..................................................................... (43)
B+ iR E@,i‘lﬂ!‘ﬂ’f&{%?ﬁ%fﬁ ........................................................................ (49)
’;gﬁ—zl% %@%ﬁ%}&*ﬂi&é%%{ ............................................................... (56)
-2 v SR UGN FIIRT U <o oververoeroremmemmemem e (59)
BHHIE EE KM AT IR oo (62)
Sy R
BB RIREADTHFIFRATLE v (67)
g ] 1 e I 7 P (71)
TR TR -vvvere e e e (75)
BEDUIR  ACHRIEIK corereerrnmemmme e ettt e (79)
FTHIE HSERY. I = R R R T PR P P PP PP PP PP PE PPPPPEPIS PP (83)
AR ﬁﬁﬁim%%%ﬂ@ﬁﬂﬁ_\‘ .................................................................. (87)
AR BRI oo (90)
%/\1% ﬁﬁ” [&Wﬁ%,ﬁ(ﬁ% ..................................................................... (94)
ggjl,l«% fi{%\ ;1/_;,\?%%7k\ %»};pgﬁ7k*u%%d;pﬁﬂ§%§\ﬁ ............................................. (98)
g R L I e T T (101)
g R ) <1 e - PP (105)
B TR TEERHEIIRIRERE  -o-oeerereerrereeneee e e e (108)
B BESIIR. BIR. BRI K oo (111)
IR B IEREEL . AT R RIFHUE IR - (115)
B TR SAAARIBE | BT ILELE  overereeesresimmeris et e ea e s (119)
(R A N W0 | 2 R 73 e N (123)



B R EHm






1R KIS e id

RRRET HEM T RREMME PR NER, TREFEEMNATR, RREIMH
M B M BAE AT A E AR, RRREES G TP E RS IR A DX
MABHCHRR (AEFR LB LG RENE SRR .

B D BIR R EEMEER . BHNR KRR Z AL S BT
MR MRE SRR I EWEMN, BESEIATSHF, ARAREM L HE R HEE,
FrEMERENEREATME - WESRINBEBE RS, £5EMNAROEE TR OHE kS
Ko Bk, FR=EF, wafdE#A. MRKEER U LSERER R, BREAREE
HRAFRRE, ENFRELZEEMN, ENERNENRREMEES . SBESBEIZMES
RAOEMENERERNERBEN. ERIHMEILEN, ¥EAKBRASINHREGESNE
B, LABS B BN ) T ik

ERGERRATFKEMBGEYERETH, SEESH (F8RH) . Bk,
RETHE Y . s, SR, . RE. HEWNMHERE S, SR, K
B, fif, R@LEUSRAWIEEG . SHSHMTLERTZERER,

FERHF G BEREENE, HOET—-BEBEE TEXERKES, MESHETRK
EH, SHATFRMENB2ER, RASAREEEENHALESEN, REREESE
B, IDRAESIBRE AR ERAEN, —AERRKEIIFEINEEEREVIE,
20 7] B TE H 35 LR 0k

RS HTHRINSE B ERER: BZOSHRAEREINERY, EEWN
RASHITIRREE ., S| (G, K. SUEER) 48, AE. &, BFIEXRRKKEYD
AR, HATEEBMER, RIERSERIEE#T,

HEH—-RRBEHTXAPESSHEITRNE R, WAIREEHITERPEEML
&, ERUUEMRED, WRITTELERRLR,

HEGREENNRBRMEYLRSELRNRXES, EESTER LRBEHEEY,

ML ES AR T R ERNBAEEN, EFaSTEL L8R —RERREE—
EARAR I,

FIA B sh# H B RE Z 4 (Supervisory Control and Data Acquisition System) 75 3§ H1
X PRGSO TR R L T, REK P A, HRER TIEL2IF#HFT,

BT ERERMBEEM TN, EREARANEZ2RIFTHEER, BVKAZR—E
KARSKWAERE, KRG, 5%, ATE H,S IMBHBEBNIE, FTUAGRR
TERELESWHER, BlanmiEa ., BaapiR. BaZe. JFLREREESERE
R, REEHEBRERY . BrkiEE, I EXBREAN RMHIT HSE 35,



BHFL

Lesson 1 Outline of Natural Gas Gathering and Transmission

Gathering and transmission of natural gas is an important production course at well sites.
Gathering of gases is referred to be the course from well heads to the gathering station through the
pipelines. By the rough treatment, natural gas can be transmitted to the inlet of purification station,
this course is called the transmission or transportation ( not including the transmission of pure
commercial gases after purification ).

Pipelines used to transmit natural gas from well head to gathering station and purification station
are called gathering pipe network, which connected to all the gas wells to provide the passages for
gathering and pre—treatment of natural gases. All the pipelines are closed to keep the gases flowing
continuously. The pattern of pipeline basically includes three types: radial, branch and loop — shape
patterns, they are combined sometimes. If there were two or more gas reservoirs need to be
developed at the same time, several sets of pipe networks would be put according to the quality and
pressure of natural gases. The pressure kept inside the pipelines can be determined by formation
pressure,, technology of gas — liquid separation and pressure requirement of transmission system. In
some gas fields that contain H,S, the pipe networks need to be constructed with low carbon steel
pipe or sulfide resistant low — alloy steel pipes, to prevent the stress corrosion caused by sulfide.

Stations for gathering and pre—treatment of natural gas are the specific sites, including gathering
station ( single well station included) , dehydration station, pressure—adjusting and metering station,
distribution station, booster station, storage station, valves room, pipe cleaner station and cathode
protection station, etc. The patterns, numbers, spots of stations and equipment are determined by
the quality of natural gas, gas well locations and pre—treatment techniques.

In the initial and middle periods of gas development, well head pressure is usually higher than
that pressure inside the gathering pipe networks, but at the final period of development, the
production rate and pressure of gas well will be reduced, and the gases can not flow into pipe
networks by itself, and need to be boosted by compressors. The reciprocating compressors powered
by gas turbine engine can be used widely at well site or gathering station.

The gathering course and pre—treatment of natural gas include: many wells are connected by
pipe networks, gases flow from pipeline to the gathering station for choking and lowering its
pressure, separation of gases and liquids (oil, water and solids) , pressure adjusting, metering, to
prevent the hydrates to be formed in natural gases, control of corrosion in the pipeline, keep the
normal operation of gas gathering.

The metering station is usually located at the start point of branch - pipeline and the end of
main line, or at some points of midway along the main line. Sometimes several metering stations can
be built to keep the measurement correctly.

In order to remove the liquids and sewage inside the pipeline for improving its transmitting
ability, the cleaner stations are built along the pipelines.
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The cathode protection stations are also built at many places along the pipelines to prevent the
electrochemical corrosion of steel pipes underground.

SCADA ( Supervisory Control and Data Acquisition System) is also used to monitor the pipe
networks and key spots in real — time remotely, collect various production data correctly to keep the
gathering operation smoothly.

In addition to the gathering course and working contents mentioned above, the safety about gas
gathering is also very important, because it is a pressurized system with inflammable and explosive
gases, and some gases contain toxic H,S, so many safety measures have been taken at the
processing sites, for example, ventilation devices, explosion — proof equipment, safe earth leads,
sweeping with inert gases before and after the operation, limit — pressure protection in the natural gas

production pipelines, fire — proof measures, and training the operators with HSE knowledge.
1C1 (B

transmission [treenz'mifon] n. &%, K&, 15k, 5, 1"5%&

purification [ pjuorifikeifon] n. #fk (85, fEM), 4ids:, #4a

pattern ['peeton] n. L, B5bE, B [, £, K, 8, 1 X
reservoirs ['rezovwa: | n. JKFE, E/Kib, iEksy (F), 58S, S

sulfide ['salfaid] n. Bk

cathode [ke'@aud] n. FAREY, AREY

hydrate [‘haidreit] n. [fk] K&#, K& (fEH)
supervisory [ sjuzpa‘vaizori] adj. WBRY, BHM
acquisition [ ekwizifon] n. HU1%, K&, FEY
ventilation [ ventileifon] n. B,

toxic ['toksik ] adj. FHy, PEHN, AHH
HoOoiE

. gathering and transmission of natural gas KRS EH

. from well heads to the gathering station M3 O B|E S ¥k

. radial, branch and.loop — shape patterns  f£[5], 73 XA LR

. gas — liquid separation KT ES

. pre—treatment of natural gas KRS WAL

. reciprocating compressors {35 X EZE B

. metering station 1 &4

. cathodic protection stations AR R4

. SCADA (supervisory control and data acquisition system WSS HIBIERERE
10. purification station & {lu}
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Lesson 2 Gas Gathering

As in the case of oil wells, gas — well flow lines connect individual gas wells to field gas —
treating and processing facilities or to branches of larger gathering system. Most gas wells flow
naturally with sufficient pressure to supply the energy needed to force the gas through the gathering
line to the processing plant. Downhole pumps are not used in gas wells; but in some very low
pressure gas wells, small compressors may be located near the well to boost the pressure in the flow
line to a level sufficient to move the gas to the process plant.

Flowing gas well pressures vary over a wide range. At the low end of the range are those for
which a compressor must be installed near the well. However, many gas wells produce at such high
pressures that pressure must be reduced at the wellhead before the gas enters the flow line. This
permits use of lighter — weight, less — expensive steel pipe. Pressure is reduced at the well by a
choke or pressure — reducing valve. These can be manually operated or of the type that automatically
maintains a prescribed pressure downstream of the valve.

Flow lines from individual wells carry gas to the field processing plant where the gas is treated
to make it suitable for sale. Liquid hydrocarbons are also separated from the wellstream for sale. In
some cases, several individual well flow lines feed into a larger line, which then carries the
combined flow to the plant.

Contracts for the purchase of natural gas from a processing plant by a gas pipeline operator limit
the amount of water that can be contained in the gas when it enters the gas transmission line. This
limit is normally 71b/MMecf ( million cubic feet).

A dehydration process in the plant removes water to an acceptable level. Also specified in gas
purchase contracts is the maximum amount of sulfur the sales gas may contain. If the produced gas is
sour — contains acid gases hydrogen sulfide or carbon dioxide — these components must be removed in
the process plant. Most field gas processing plants also remove hydrocarbon liquids from the
produced gas stream. The amount of each component removed varies with the capability and design
of the plant, general economic conditions, and market conditions for natural gas liquids and natural
gas. But a field gas processing plant typically removes varying amounts of ethane, propane,
butanes, and heavier hydrocarbon liquids from the gas stream. A mixture of components heavier than
butane is often marketed as one product, natural gasoline.

Water and acid gases are often removed from the wellhead gas stream because they can cause
corrosion and other problems in long — distance pipelines and associated equipment. Hydrocarbon
liquids are removed because of their value as individual products for petrochemical feedstock and
other uses.

Lengths of individual gas well flow lines vary, but they are normally from less than a mile to a
few miles long. The lines are relatively small; diameters typically range form 2 in. through 4 in.

Operating pressures also vary over a wide range but in general are higher than the operating pressures
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of o0il - well flow lines. Gas — well flow lines may operate at several hundred psi, and in some cases
up to 2000 psi or more.

Where wells produce at high pressure, this can sometimes be used to provide energy in the gas
processing plant. If the pressure were reduced at the wellhead by a choke or pressure - reducing
valve, that energy would be dissipated. If, however, the wells flow to the plant at high pressure,
that energy can be used within the plant to drive equipment or provide refrigeration for the process.

Length, operating pressure, size, throughput of gas well flow lines depend on the capacity of
the producing well, the type of gas produced, process plant operating conditions, plant location,
and other factors.

An accurate measure of the total mileage of gas well flow lines is not available. There are,
however, more than 850 natural gas processing plants in the United States alone, and more than 420

such plants exist elsewhere in the world.
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gather ['gedo] vi. &, BE; v FRE, WL, 1E
individual [indivvidjual] n. ™A, MK; adj. I BlHY, B, MAW
downhole ['daunhaul] [ FFTER, H FiY

compressor [kom'presa] n. FE4E4, FE4EHL

manually [ 'menjuali] adv. HF

automatically [ orto'meetikli] adv. [ ZhHs, HLHH

prescribe [ priskraib] v. 878, HLE

suitable ['sjuitobl ] adj. i& %48y, HEECHY

contract ['kontrzkt] n. &[F, BY, B4

purchase ['portfas] vt. 3E, WE; n L, WL

transmission  [treenz'mifon) n. &%, KRG, 153, L%, £, 2%
acceptable [ ok'septobl] adj. AIHEZHY, &BH

ethane ('eBein] n. [fh] Z4%

propane ['proupein] n. [fk] PikE

butanes ['bjuztein] n. T4

gasoline ['gesoliin] n. JKiH

petrochemical [ petroukemikal] adj. A{L#Y; n. A1LFE&
feedstock [firdstok ] n. 25K (FEHLX ANLAS BN T i 5K
relatively [ 'relativli] adv. FHIEH

diameter [ dai'emita] n. HZ

desirable [dizaiorobl] adj. (HBER, 528, SABER
refrigeration [ ri fridza'reifon] n. B, #5, B #H

throughput [Oruzput] n. A8, &gk, HFiig

mileage

['mailid3] n FEHEE, HEPR
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gas gathering S {AHEH)

gas — well flow line RE&

. field gas - treating and processing facilities S ARACHEIN T
downhole pump HEHHK

. lighter — weight, less — expensive steel pipe EE | #r&{KHIEE
choke valve FIiRHIR

. pressure — reducing valve  J3 JE &)

gas transmission line SR T 2%

dehydration process 7K T %

. hydrogen sulfide LS,
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11. carbon dioxide 4 fbhk

12. economic conditions Z2EFEM

13. market conditions i3 &cH:

14. natural gasoline RKIRIRIH

15. petrochemical feedstock #ryiift Tk
16. operating pressure #&{F 1
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Lesson 3 Introduction to Gas Transmission Abroad

From field — processing facilities, dry, clean natural gas enters the gas transmission pipeline
system for movement to cities where it is distributed to individual businesses ., factories, and
residences. Distribution to the final users is handled by utilities that take custody of the gas from the
gas transmission pipeline and distribute it through small, metered pipelines 1o individual customers.

Like crude trunk lines, gas transmission systems can cover geographical areas and can be
several hundred miles long or more. More gas is moved, for example, from Texas and Louisiana to
the populated areas of the northeastern United States. A plan to bring natural gas from Alaska’s
North Slope would involve a gas pipeline system about 4800 miles long.

Work was also underway in 1982 on a large gas line about 2800 miles long to bring Russian gas
to Western Europe. Other long - distance gas transmission lines include a system that transports gas
from Iran to Russia. In the United States alone, where natural gas transmission pipelines are
regulated, the FERC reported that natural gas pipeline companies in 1981 operated about 73000
miles of field — gathering lines and 197000 miles of transmission lines.

Gas transmission lines operate at relatively high pressure. Compressors at the beginning of the
line provide the energy to move the gas through the line. Then compressor stations are required at a
number of points along the line to maintain the required pressure. The distance between COMPressors
varies, depending on the volume of gas, the line size, and other factors. Capacity of the system
can be increased by adding compressors at one or more of the compressor stations or by building an
additional compressor station. The size of compressors within the station varies over a wide range,
but many stations include several thousand horsepower in one station.

Gas transmission pipelines are made of steel pipe and buried below ground surface. The
individual sections of pipe are joined by welding, and pipe is externally coated to protect against
corrosion. Pipe size ranges up to 42 in. in the United States, and pipe as large as 60 in. in diameter
has been installed in the USSR.

Volumes handled by individual systems, as in the case with crude trunk lines, vary widely. the
FERC reported that United States natural gas pipeline sales amounted to 18. 5 trillion of per vear.

The operation of a gas transmission system that moves gas over a large geographic area and
contains several compressors and other facilities is a complex control challenge. Computers and
sophisticated communications systems have been joined to allow pipeline operators to deliver the
volumes required and to minimize malfunctions of system.

Because the needs of customers change more frequently and more rapidly, control of natural gas
pipeline deliveries can be even more complex than the operation of a crude trunk line. The effects of
a lack of natural gas, because gas provides home heating and fuel for business and industry , can be
felt more immediately in some cases than a disruption in the delivery of crude to a refinery.

Alberta Gas Trunk Line ( now NOVA, An Alberta Corporation ) is an example of a large gas —
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