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SeEf. TSR BT 54,
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GB 8978
GB 13271
GB 16297
GB/T 20801
GB 37822
GB 50016
GB 50058
GB 50140
GB 50202
GB 50268
GB 50273
GB 50275
GB 50296
GB 50727
HJ 252
HJ 25.4
HJ 25.5
HJ 25.6
HJ 164
HJ/T 166
HJ 682
HJ 962
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HJ 1095 IR AR A K AL B T AR AR

HJ 1165 150 TS TREEORIIE A AR
HJ 2000 RATG YR TR

HJ 2007 1K IR TR AR

HJ 2015 KGR P T AR AR T 0]

HJ 2025 ERIEMIE A7 BRI

HJ 2026 WA DAV A MR R T ARSI
HJ 2027 P I be: Dol A HUE SR B T AR BRI
T/GIA 002 {53l T /KRB E BARSE

3 RiIFMEX

THARERE & FA A
3.1

%1H#H#R multiphase extraction

RNEZSRTE, Ahoh s eI L3k . R /KRR (NAPL) B o 25
A, FEHIAEE T T K P NG RO B .

DRIE: HI 1165, AEEk]
K

321k Z#H#HIZ enhanced multiphase extraction

SRIMP, WESEIEBE IR S SRS, T2 ARG Jb B Z R EE.
3.3

#32{ thermal intensification

SR PRI ZE I 2, RE LA B R K b B B R AR ORG B, 4R THR R Y
TR,
3.4

EAFEAN#  electrical resistance heating

FL I Ao Y5 e X3, R P L 30 RIS A 3R M R 7K A AL o L2 R SRR, B I e R,
PRoA HL A

DEE: HI 1165, A&
3.5

ZE A steam heating

et 7K 28 AT YD, A e R K AR A A s RO B2, BT H AR TS S
FREBCRIYEAR,

CRIE: HI 1165, A1Ek]
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3.6

HASE{L  solubilized intensification

] L ASEYA AR, ALY M SRR, SRR RCR A
3.7

dE/K4#Ei%{K  non-aqueous phase liquid, NAPL

ANEGKIRER), —FESJLFMEEY B RASE G . WERT 1.0 KA TR i % BE 7K AR
Witk (DNAPL) | HE/NT 1.0 BYAEKARAR TR N ARES EHE KA K (LNAPL)

CEJE: HJI 682, f1&k]

4 EEHE

4.1 BE TGN NS TR TR MR FNEL., Frhats.
4.2 ZHISSESARAE T TESAIY . EA LY. BRI ESE YA . NAPL {5 L.
Z Al BEAE HI B SR A AT 42 1 BORLE.

T 1 SEHEREAREAHRE

o S5 i JH
Bids KL 10° cm/s ~ 107 cm/s
BiER 101 ¢cm? ~ 108 cm?
SRR <0.72 cm?/s
=R BEN <10® cm%s
HoJse IR 5E [y e
15 Y X Ik A0 A
1599 SEHEIW . BRIERIY . TR SE YY) . NAPL 45
HH K >0.9m
TEEERE 40%~60% 1A H5 7K 5

4.3 BE TR TAZ TR AR R, BAK. EERRY MGy, NAFE GB 16297,
GB 37822. GB 8978. HJ 2025 HEARMEIFLAE .
4.4 B AE SR R K H ARG G 8 N B B AREEK .

5 SRR

5.1 —HME

5.1.1  ZMHHEE TR VAT A HI 254, HI25.5, HI25.6 IHLE.

5.1.2  LARWIHT, BOH Py s s HE s, WHERR e

5.1.3 ZHIHHR RGBS Yt il . BT SOK SR 4. B H bR, BRI A
NIAGRUR A REIRBEAR 51145, IS AT 4 R E .

5.1.4 Pt REMETEZ MR T, B 5L HIT,

5.1.5 HHRIMR TR, RFESITSEEN L.
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5.1.6 HWARGWITVAFE GB 50058 HIHLE .
5.1.7 &K, HEKRITH AT G GB 50268 HUHLE .
5.1.8 B kIHEE ., LB NAFE GB 50016 FIHLE .
5.1.9  JCKAFBCEIVAT G GB 50140 HHLE
5.2 RGgigit
5.2.1 ZAMHHR ARG H BIMSREIC, A SELEITHR . SR o N R R G BUE RS, B
RAGAHEEFRAERSN ), SEERGN B E A R AKIR L2 0y, K5 g b |,
G WROK. BB, EilTE A R B S A AL, SRR LA 1.

" RRAE
a) oy f= e AN BT
HTR " R E S
K43 B8
> NAPLAG#
il
it
FH
15 4«31
b
) JR Kb B
K [ — EER | "BTHE o RS AbE
NAPL b

7J<7J<_’|j

5%t

B 1 SHEMREARTIZRE. a) BRERES, b) WRERE
5.2.2 ZHHMPEHI AT A TIIME:
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a) IR AT G GB 50296 MHLE, BEARN AR T2, MBSO 44 A I 10 i
E, BUUAHEA/NT 80 mm, XUEEA/NT 200 mm;

b) FHECE ARG YRR P kR E, IR R AR g R, At
RN AT 0.5 m~2.0 m, itk LI IREAET AT 1.5 m~5.0m, # -+ mRkE AT 3.0
m~8.0 m;

) FFNRHCE IR RN, HK AL RRR 2, MR DNAPL B, R R 35 51 I 7K )2 T

d) HETRMREACK (PVC) MBt, Hfiiie NAPL B A BOR A SEHb B4

e) JHIRE BV E T R, WERMYIAEN, UISEN IR Z FRE AR R AR S, IRt
(3t e RLE R A A B, DA VIAE SERE A 02 mm, JERPRIAREIEM 0.3 mm~0.6 mm, i
DA RHE R A R AT L, B ORAS S5 Y Rl AR 1AM B .

5.2.3 HHRBAER ARG NIIRE:

a) FEAERRBORA. B R AR B IR, R I L A . ARG E A B R R
BOR, RGRAETT AT 20~60 kPa, FUFTARAIRE R E N 0.3 m¥/h~25 m¥/h, FIFRARHIRERE N
0.02 m3h~0.5 m%h;

b) BUEZ AR, K G BB K R RS PR R

c) TSk I ) i M ] S5 SRR | R U R A

d) EANER I 0 DA S b T B B R 11 o B e 6 B B 1Y) PVC A Bl AL
5.3 ABEFELIZigit
5.3.1 ZMSE LB NAFA FIIHUE:

a) WALKEZZREE . SR B FIK A B AR, N A R IR O I AR

b) 7K A B AR A R g s

c) AHAN BSAER N 2L A T2 R 55

d) LNAPL Jiith 1 22 E K 4 B3 2% B3, DNAPL Jiith 11 RAETHZK 43 B AR .

5.3.2  ZAMHHREMETLEM, VA FFIRE:

a) SRR VAT A HI 2000 HYALE

b) KAALFR LR AP . AL . Vo%E. WRFT . WR4E . AR IBURGESE, WA S
HEHY 2026 $017, AL ARRE AT S 0 HI 2027 9T

¢) RAHEV 4 GB 16297, GB 37822 [UHLE.

5.3.3 LR TAR B /K AL BE BT R 75 e R KRR K SR R AL B], AT R A HLE

a) JR/KAEHBT VAT & HI 2015 RYRLE;

b) BIKHEE A6 GB 8978 HYHLE;

¢) BOKALPET ZERMZ T, BRF . mgiafe. EYRV AR, WA 2 B HI 2007 44
11, BHEAE T S0 HI 1095 $47.

5.3.4 NAPL [ V5 M milce . IWAFRLS VAT & HI 2025 OHLE.

2
2 THe
SRl

W
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6 BUSHEMTRIT
6.1 LHPBFERLALT 10° cmy/s I, AR ST B TH 2 MR, nIR M #ifl, sk,

B TR AL SR
6.2 FSEWK
6.2.1 HORCHEAMARSG, MRS, HBRS, LBMAGLERS, TZRERE 2.
AL RS A
T = E—— ;
TKIH 537
NAPLAL#E
m il =
I It
15 G171

B 2 PR SHERRARTIZRIEE
6.2.2 RN AT SSRGS YR AMB S A 5, n] R B Az iy, e
TR 80 'C, AN 2.
®2 PR SHEMRER XY

R | Ea R & 4 YSTLE 18
(1) EETHMBERTEYRX | (1) AE AT A 2R TR
Wb gy | REE, RRARMGBER | () WTHEEIEHIN, AR
I | e | KR AL N
- Q) BHTEREEIY. & | 3) HF/KFEAT 104 m/s 975 KIS
AR 2% R JH IR
(1) EATEBERIFIM | (1) AT Z 82 175 g K I
g | (2) A3 F 15 Y TR B e v st Bk i
I %@# V@) EEMHEE A NIE Y | MY
e WX K5 e TR A R Il | (3) MK TR 10 m/s TS e K 3 2R A
HEE WL

6.2.3  PINAEVRLESE NARYE B LR A AR IR LY A A, AEIRTR R EROE T BT R e, OF

a) HIMAART I ] TAR RS i s
b) ZEIEININAT R R IRAR D, ISR GB 50273, RS U HERN 454 GB 13271 BUHLAE .

FER®

6.2.4.1 BB AR AR . AR R R IR, IR IS 5. AR R AR .
HURIFIORL, RS, FRNATE T AIALE:
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a) HUARCECR ARG RIFSAE . T & J8/AE e @ AR, e AR BE 2 [F) B S H R
SRR A S, T A SEAUREEINERAE . BA DXl 2b R R R /NT 15V, 8525 1 R ) SR
HLIE . LR = A

b) E. 7 A AR TN I R K
6.2.4.2 ZAVUMPB A HAFEZATRY . ZAREREIE . ZREAIE WAL R s, W
FEE TR

a) T 5 AT s Ak 38 B K

b) HRIEIKHEN. A ZhiB1T;

¢) ZIREASFIZRIRMIREE . MR VAT GB/T 20801 BFLE ;

d) B2, He M i e 2 L R EEK
6.2.5 MAFHSHMEHBERMNE

INFAFEE G R S 7 B AR S Je oA . sl R AL e . BB AR, BRI
SFHhE, HNAFE NIIIE:

a) IR ARG 5 YA AT B, R A AN IIEEE = AT R, i AR R
BT 4:1~1:1;

b) NI R RE A% 5 Yt R A A BRI AE . FUOM SRR IR ] N AE A 1~3 m,
6.2.6 S HPEHLAER UREEREMIT 35 C,
6.2.7 RGN 5 5 THLE—HL.
6.3 AR

HOVABIR AL B SR FH 3R TR 1 70 B L VA 70 18 DNAPL FE7K A BE . W7 sk, 22 50 N AE 22 AR 1
it EHEIE AR BRI R s, T2 mARE LE 4.

KL A AbH
eai S EliEncEnS P 7K b 7 HYE ANk
TR 53 25
- NAPLALFE
T fh
A i
I It

TRt

B 4 EREESHEBRERRIZREZEE
a) FEAHBITNAFE T IHE;
1) FEAHBRIT TG T/GIA 002 FUELE
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2) HELARRE ZH T KIS RRIE VAT 1 m, Hrp i R BB AL TR /K A2 A B 0.5 m {5 4R
DA 0.5m, i Bk it ik RV T 20%;

3) HEM IS EMBEEIERL, FERA PVC, AW, HAME R R A ) ZERFIE R /K 5
25509 R 2K

4) FERHAANEAS WA —IF, AR A AR . TEATIRE, TIHRRUME, R
Z BRI T 3 2 0]

b) T ) A R B AR PR e KRG pH (B M. RS ERE . SRS AR DA K BH B 1/
BT = s

¢) JRIUCHRTEE ARSI LA R W e R A, AR S AR R R, AR SR A
s

) [BIHSCZR G T SR U B AR T 1 ) /L V00 IR P R T, B BN 1105 Pa~6x10° Pa,
)P £L4224 1 nm~10 nm,

7 BNS5ES

7.1 ZiEHR M=
7.1 ZHIRERGEOTIE, TZ2SEMR RN A R %
) HHEES/E S5
) TR
c) WA Ty 4311
) NAPL J& Y5 YL 1 2
) V5 . NAPL [l B 4524 250
7.1.2 ZHERRGEINE, T8N AR T N4
a) HA/HEJ);
b) K43
TR ESTTRSIE
AR VOC HeBE
UK SR, MR AR ER AL, H A pH;
ST
g) o B RAHNR L
h) EARIRAE;
1) SBAHK Gy B RS
7.1.3 ZHHRRGZITNE, LZS8REN AR T NE:
a) N ELAS/ IR A
b) 7K/ NAPL j#i5h;

ot
=
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) BT

d) i 13 0h VOC ¥R

e) MIN/KEHR. ME., SN, HLFHA pH;

f) LK.

O I S = £ 1 = R Y AR N VS S 5 N NN [ 1 D VA € T Y o IR (SR oA i B VA DR e il E iy e
. RIE. EERFEMBITIRILEE.

7.1.5  EA TR R AR ) R MR KR ARSI, B ROR R LR, TR
AL INEE RA AT 1R, ®43 4% HI/T 166, HI 164 #1447,

7.1.6 K. RAACEEERR R, A H I AL YS e vk B R I I i S P AR BE R A, RTAE
PRAHEBOE R KGR T lg: (FID) BOGE FRlgs (PID) XHE &AL

TA.7 RGN AR AT 1K,

7.2 HIRKHHR S

7.2.1 HERUMIRKENAS TIINE:

a) MR R R R T AT A, AT AR I 2 ] AR I R R B
L MR A, ] A R B R PRAIE D SR A 3~10 AR AR, B Y R B S e
R LR BRI A TR

b) MR Iy M TR - R OB E N, e B AR S 2 (],
“ELCE TR DXl Ay 3 1 e S AV AV e S B ) )

c) HURIRIE, FJ7 M A 2o Rk B B A . MR E
722 REURFSHBENERETIINE:

a) FFE B P HE AR B IR . HUZ R A DR R A

b) ZEVMPIHIR MR R AL TG A DALY ZEIIR . 250RE ). B RS

) MUFIRBEREELSE M, TR L. JGEr o 1 2l A ks DA SR B B A SRS,
TR BEBARA AT, T R A T 0

d) BB BOKMHREAE BB wsd st iR . s

e) MUEBIABIPRGL, FIXMEE DI A 1358 Hb F/KBURERS I, SRAE. ilEE Sk i ft
157 SR BRI 1E 75 Yo A IR R SR ORI B3 5 (e, BOURE 5 6] e TrIPELIR 2K, I H A B F 45
EbRi5 ), ORI 75 AT A HI 25.2 IURLE
7.3 IGASEL IR IiE

v I AR A N S E -

a) TE 7.1 BYHEAl E R A B RS PR/ R g, R ) SO A v 3 e e s

b) MM E T AHE R KR By N AR L, ISR S R A IR RS vk s
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c) MUK S, ARG MG IETIEAR, MR TREEA, B wIinis e mikE, &
ASERJG R KR BERAE R T /K RGBS B 5 8EA T, AN, alxh a8l KA XA T
IREEARSE, BbAE B R AY 2 A T

d) AR Y P ARSI A, BN AR | ki E . TERIhE .
P PEASTIRAG SEHENE . TR IR A PP A7 . K RN 2 R s

e) [AIBUK pH AR HAANE, T2 HI 962 14T

f) N REE N ELE . Al A JEEF o 2R AL SRS DA S BEUZE AT R BAR A5 T 50k
.

8 MISEI

8.1 —MME
8.1.1 i LHIN R BRI AT, AR R 2% 1 Hr [ 3
8.1.2 i TRMHIER LS %, i THABT ARV TR, i THE. T, I
ARBLHEM . L. PRERORI i it TP rifh E .
8.2 MIAE
8.2.1  IEALHEAILE HiE T E R AT GB 50296 HURLAE .
8.2.2 ZHMMHE ARG AL, WAFE FHE:
a) HAETEN, Rl RGomE R, KHBORMNE T 346 B
b) KWL, FEFFHL. FE40% TR TV AT GB 50275 HHLE .
c) WA, WHMEANE AERE LVAT G GB 50727 HIALE .
8.2.3 HHEEH POCRMA A TE, HEMEEST WEEHE . nEit, BED . R A,
3 FR A L A B 45
8.2.4 HUF ARG T 2R AT A HI 1165 BIFLE.
8.2.56 {EAFRYINME LERIV AT T/GIA 002 HIFLE .
8.3 ik
8.3.1 ZAHIHRBATHEI, NXTF A A FH A AL 2 A IR
a) BHBRSIER
b) EAFARE

)
)
) LR A AR
)
)

o

[oN

IR AR AT
e) MCHIXEIA;

8.3.2 MR IE M TR s TR IR, A I
a) ARG AR &
b) FHI B

10
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) BIKRGALBRRE;
d) ARG INER,
8.3.3 WAL HAFHIR AT 0 TARZATIEREIREG, Tdh A AR
a) V5 4L DI RRICR
b) RETEFIZ 7 T FES
c) VS FR G ] W T I TR R RO
8.4 LY
8.4.1 TH TRV AT A GB 50202 FYHLE .
8.4.2 fEEIHHIEIUNATE GB 50296 HYHLE .
8.4.3 WL, FEHEHL. FEZ%k TREIR N £F A GB 50275 FIFLAE .
8.4.4 KA. BEAEFERTIATA GB 50727 BHLE .
8.4.5 TEAIRYEIIYAT A T/GIA 002 HYHLE .

9 IBETS4H

9.1 BT

9.1.1 UBHMILRGELHELT 48 h VL LB, ARG IZITI B M4k 8 WUNIBE H Arls, Wl 545
B

9.1.2 SR AR PTG AR [ i SRR T

9.1.3 XERFBITHITICR, ORI RAER GRS, MRMEREOL . ICSRN  HER . e,
9.2 #3p

9.2.1  HEfr il e B TR B 9 Rl

9.2.2 Y, WARMEROR TR GRS I A eSO SRR R, SRS B AL
PRI, B, SRS EES. GBS, IMRAN. EABH. KTHRZ. Fohik&gss.
9.2.3 ZEPt, R AKICSR S ESRE BRI, WA R EE . HERREE, Wk
BRI, PSR R
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	7.1.6废水、废气处理过程中，每日应监测出口处污染物浓度。采用活性炭罐吸附处理废气时，可在废气排放口采用火焰
	7.1.7水位监测每周不应少于1次。

	7.2热强化抽提监控
	7.2.1热强化抽提监控应符合下列规定：
	7.2.2热强化系统参数监控应包括下列内容：

	7.3增溶强化抽提监控

	8施工与验收
	8.1一般规定
	8.1.1施工前应由设计单位对设计交底，变更设计应经设计单位同意。
	8.1.2施工应制定施工组织方案。施工组织设计内容应包括工程概况、施工部署、施工方法、施工技术组织措施、施工计

	8.2施工内容
	8.2.1土壤钻探和抽提管井施工要求应符合GB 50296的规定。
	8.2.2多相抽提系统设备安装，应符合以下规定：
	8.2.3抽提管路中仪表和组件应抗负压，宜包括真空计、流量控制阀、流量计、取样口、大气进气口、泄压阀和止回阀等
	8.2.4地下加热单元的施工要求应符合HJ 1165的规定。
	8.2.5注入井的施工要求应符合T/GIA 002的规定。

	8.3调试
	8.3.1多相抽提运行前，应对下列设备和管道检查和调试：
	8.3.2抽提调试期间应对工程运行性能试验，宜包括下列内容：
	8.3.3强化多相抽提期间还应对工程运行性能试验，宜包括下列内容：

	8.4验收
	8.4.1土建工程验收应符合GB 50202的规定。
	8.4.2抽提管井的验收应符合GB 50296的规定。
	8.4.3风机、压缩机、泵安装工程验收应符合GB 50275的规定。
	8.4.4设备、设施和管件等的验收符合GB 50727的规定。
	8.4.5注入井的验收应符合T/GIA 002的规定。


	9运行与维护
	9.1运行
	9.1.1当多相抽提系统连续运行48 h以上时，可进入稳定运行阶段；当达到预期修复目标时，可关停系统。
	9.1.2强化多相抽提可与多相抽提同时进行。
	9.1.3对设备运行进行记录，包括计量仪器仪表读数、材料使用情况、记录应及时、准确、完整。

	9.2维护
	9.2.1维护应制定修复工程设备定期维护计划。
	9.2.2维护时，应根据技术要求与规范对设备定期检查、维护和更换部件和材料。维护对象宜包括抽提管井、管线、多相
	9.2.3维护时，可采用台账记录设备连续稳定运转时间，故障发生时间、原因、排除方法，测试期间故障次数、故障频率



