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i}

Bl

AR B AT AMUBRES HBITIR, BITE:
SY/T 5171—1999 *~ (Fim4rR &) ;
—SY/T 5927—2000 {(AMPELIREM RS (GPS) WEMT);
——SY/T 6291—1997 (AMPELER T EEMNREFIBMEBEARMIE);
——SY/T 5775—2002 1L XM REHHEI B HARME) ;
——SY/T 5828—1999  (AMPFEN &R REAE R WEN);
——SY/T 5931—2000 (W[ FHS4ED).
FipEA R M2 AR, R LRSS MPHENERE,
A LR, ARERBT FHRNMTENHNE:
—EHHARME AR, ARERTEKEIRSR GPS B AR, mxtF &AM BHTHEKR
R R T
VeV RS ARE R, AhHER TR AR RESA A MR L B RER, mxtF
B AN AR O F AN e M N B A TR IR B 14 -
AARYET E R T EAMNIAFIRIREARMENAE, FZR4 5SEFRUNESEAREN, FNHER
A, IMEFETHEE,
AR R AL, B % F ZAIEHEM R, M3E B, M2 C. % D. M3# E. B3 G. M3 H.
B 1. BfEsR J R BORMERT R
AR AMPHEL WAL R SR HIFEA,
APRERERN: PEAMEARTHRYBHRARFELANL TR L,
FREREAN: AR, HE%E, REE. £H%. BN REx,
AARAE LA SCRMBESCRIFP SO AR . M SCR S SO R R A I B, AR SORRAS
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il R A E
1 %E
ARREAUE T PRI R T AR R
ANEE TR LM T
2 MIEHSI A

TR &SGE A RN S| TR SRR &3 LTS BMSI X, KEEEHR
FHBEKE (FEFEHROAS) RBITREAES TR, R, SRREARRER RS
FRRRE AR S BRFIRA. LRATH BN A, HRFRAERTH5

i3
GB/T 18314—2001 2£MENM RS (GPS) WEHRNK

3 RiEHREX

THIARERNE SGER T AR
3.1
fAimipiRNE surveys in the petroleum geophysical exploration
FECA A AL ER Y R TAE AT i il & TAER SRR
3.2 :
¥R/ conventional survey
HFRAZEN . WM. 2 {FNEMEIFTHNE TENSER, UXo PEEMHE,
3.3
Y¥IIB 3 geophysical point
BB RRBCR . R R LR R B B & A S I GERR
34
WAETE observation session
B HLZEI 3G E MTF IR B I IR T RS S8 LAERINR] B .
3.5
B MM simultaneous observation
W E R & LA B R B X [ — 4 T2 # AT B,
3.6
F#%#H simultaneous loops
ZHW=6 LA LR BOILE S LI BT R 18 B Rk 1 B S A B 3.
3.7
2%  unsimultaneous loops
fH e [R5 MW AR A5 i 22k o) B BRI PR & 31
3.8
XM antenna height
SR 0 B 42 IO R AR AL 0 B0 B 3t o R TET R R
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3.9

BLMEMW  baseline solution

SRAB AR 25 00 g 3 2 ] A AR 22 B i 72
3.10

SirF B H coordinates transformation parameters

FERTA AT R Z B M B B K R T T 0 T S BN GERR
3.1 “

S #1h  reference station

HE—ERRME R, — & BJLE WAL HIE € E— NSNS B, —HRFERE NN T
B, HABBWLFEX LMl v i — € B N R s fEdr, X0 @@ WA S E 0,
3.12

#EhE  roving station

TE 275 U i) — 5 V0 BBl N O sh ARl A B OO BT 18 S B 5
3.13

LAt 4RI real time differential survey

BSEY; TR ENMBERYLRENEE, 8T8 iR SC e g% 45w sh e TR AL, Mk
AR B 0 R RO AR B T B v B LR SEAT AL A IR (TFR RTK) FISCit Dy BE 2 201 &
(#i#% RTD),
3.14

BESTELL  static positioning

WAt AW BT TR BRI RN, B e s Z A AL B TR B A&
3.15

PUENRASTESL fast static positioning

I AP R RSO B R TR B BT AT R e S A T B
3.16 -
BFFH electronic handbook
BB 5 I B (AR M ELE ORI e SRR M iR

4 Em

4.1 BAHPHENETSE: KEDHERT, SORMR KSR —E KR 7RIS H,
HYIRE SN T . YOG B R R BRI S BRI B BRI '
4.2 MERFEH SRR GB/T 18314—2001. $h&%6%§ﬁﬁﬁ&%%ﬁﬁﬁ?¢ﬁﬁ%%
KR ERE KIS, IrslAERSad T EERE,
4.3 PEANTEAFHEROBEARE, R 1954 £ AR RN 1956 EREBHREL; ©7]
K AP TTER MBI R S
4.4 FHPERE WS R/DNT 1:10 000 &, HEFIEERE (IMBE, PRFFEIBELHAHET
KX 1) ANESETEYESKFERR; KTRSET 1:10 000 6, #HEHEBREZFEHHITRYE
AT AR, AT R AR ERBE AW TR R P E AR
4.5 SLRWE . WAIREEIE . SRS BN E A RS EEROUE TR T
YIHE S RO RCRE IR ; GPS H5 2401 8l A TR EHE Y HES R 0 B ik b R BRI &
4.6 TEEHFEBEREL, YESHENTF LR EEER S FEAEPREERNT

a) MR, B B AEEHEAKT 0.4mm;

b) ZHHMBIHEAKT 0.2mm;
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c) HEHFEAKF 1mm,
Y3 SN F LR R SRS IREER LE 1.

F1 MEIRERRE

 # R
W H 1:25 000 1:50 000 1:100 000 1:200 000
PR, m
B ® 1.0 1.5 2.0
VR, £ 0.2 0.4 0.8
® 7 i3 0.4 0.7 1.2
B, R 30.0
K s v, R U 5o
B % SR E
BB 20.0

4.7 LVIBEHIRZEAE AT HES R T4
4.8 LR AIMATE 45°£180°~135° £ 180°Z [ (& 45°£180°, 135°+180°) A&V MLk,
WLR 7 O A 7E 135° + 180° ~225° + 180° Z [A] R I 7 [l 4
4.9 YHESESN ST -G ARRUENYE S AR LUENS NSRS, HEXRBLHAE
Arido
4.10 YE LSRRI N, MRFASERRAKYFEAX, 725 RO E QRN
OUR AR TR
4.11 "EMRMLAHIERT, RIHFITRARE:
a) BRI SRR RAiR2E: YRERFARKTET 1:25000 i, F15KF R A R
0.2mm; /MF 1:25000 B, AEKTHRE LFARK 0. 1mm;
b) BRI S (REATENRZA) MEEEE, AR AHKT 2m, Filll, FESH
XAERTF 3m, W08 FRNF MAHR A
4.12 TR, BERRITERZERIAT:
a) BUBUR . Bk SR AL AV AR E TR
b) HWAEE ., BUR R R AR
o) MERBERWEGAL ., BRI AR 5T SR A
d) BB HHIR,
4.13 BRMEHN . HETERETLRG, NARRE “WEESHEEBRP". WL EE R SR
o WEEHERMBESWHF B,
4.14 FEMBYIRWEAREK
a) HENE—BEEELAR, FHLBURTAn R, LELERAKTF 20%.
b) B, BAFLHRIE — BN PR, B X YR ERABEEEH TRORDSY
it 8
) AFHIARRIERYI B ST R R A S T 2 DA R A R YR EOR MM B T AR, BEARREE
P IREYRE RS E
4.15 BUBRALBRMAN A EFEIIIMAS A RER A
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5 HETE

5.1 BORHKE:
a) WX AR . R AURE . RIS R KUK TE PR R A KBRS
b) ESMXAXWITHXUE., KEE., SEFR. T EXRE R R EEFRR;
o) B IMETR .
5.2 TXE&#E: h
a) BB TXAEHANAR, REEH SRR TR,
b) THMX MM . MPHTEERE. TRLAR. AXZE., KRFHER;
o) SRYE. WEAR, THEEREKABENER, RERBHHRE, BUTHITRMIT.
5.3 HEMERETRIT, AESIRRC
5.4 [UESEAMRRAE : RITT B E AT, RN B E MR SR, e A
— AT —5F

6 FEHAR

EHW B ERA GPS HH MM, BIRAEHSFENITIE,
6.1 GPSIEHM
6.1.1 —MHEAEXK,
6.1.1.1 AMWMPEGPSM, HEHERS AT, T, =%, RE2.

F£2 AWK GPS MHELRYNS

25

I

Il

BRAK
km

<400

<200

<30

Pk
km

50<.S<150

10<5<50

3<CS<10

AT B
x107°

<3

<5

<10

6.1.1.2 MEHEBWKESHE, %% 3 MK 4 HERGEWNN BAE L AMARNSE,
%3 GPSHEANERER

B R E FhER TEEEA
Fk PDOP ik IEREE . )
.3 <8 =>4 1~60 =12
PREBS <8 =4 1~15 >10

6.1.1.3 &% GPS RAKKKEERAR (1) FoR, HILR 5 PIT:

A

g
4

o =+ a?+ (bd X 107°)?

P (BRMBHZRKPRE), mm;

.................................



a—RERRE, mm;

b——HBlRE R
d

HAR A EIBERY, kmo

F4 GPSUEBHFRERKEEX
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K g TR WL
HEKE
ik km R 25 SR et B 4 BEZUN NS
min min
$<20 =45 =30
20<CS<80 =90 =60
.
80<CS<200 — =120
S$=200 — >150
RBWE S$<20 =10 =5
x5 AMWEGPS MEZKIREER
3] I I 1]
EEIRZ a, mm <5 <10 <10
HAHRZERE b <1 <2 <10

6.1.
6.1.

1.4 GPSWEAMBERNEE, BERE o« MEFIRERLS R 5 THEFEHIT.
1.5 EHTEEBMEN, X FKE/NF 15km WELK, DORENERER; KEXTHET

15km BB, 0 XU B e A AU B U P LR 44 2R

6.1,

6.1.

1.6 ARPREHS BN % B 5 X 2 PR Y & 4T SR SEIUF 3K .

a) FIAZEXRRITEE, ERTREFEANRRERSE;

b) A GPS %] PSR EL ;

o) HACENHRE SRS, HE e e B AREF 2 he

1.7 FARGERSEHITEREREENSERSNIR—BEAARRELE, REELHRE

Fl— AR E S AR AX<<0.5m , AY<0.5m , AH<1.0m,

6.1.

6.1.

1.8 AREBENRKHENGERERE, ARN:
th_e .......................................... (2)
A
H— K&, m;
h—¥HRE, m;

— HEREHE, m.

R H N R 50 X PO Y& 33T SIS KB

—RASHEXBIILE, ERTXEFERNBRERHEE;

— R FAR R ERFERE, W AR K TEE T 1:2 500 000 &5 B L ER
(BZ0.1m);

—F AR BEUE TR

1.9 RABELS ORI GPS EMLAKEBREN, EARERERS—BALT 34 BH

5
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HESHELT 34, EANAHAN, PSR ERE R Sk,

6.1.2 MHMFRMEI

6.1.2.1 AMYKGPS MY, CHFEEHSKHENALT 24 WEE KSR, MEHLAA
GPS M, fEAEREEH

6.1.2:2 REFFEFKFEEMEHOETE LR, CHIHRENS, NFKESERN, FE
B BB KB LR, .

6.1.2.3 AWK GPS M, TRAMEE. Wik, LARAsEETR, MENARAS. WaE
B. REEMX MEEERATFHERT, TRASERE,

6.1.3 HELHHEA,

6.1.3.1 HE&SEXSALREEAERK.

a) ROLHBEENAFSEARRITER, HAMTHMANEFERTY B SN, _

b) BRAZGEGME, MEEMBE, 5TANRE, B TEKRETENUSRE, HNEHT
ZefElk;

c) MEFFR, MGAE 10°L EREAEEY;

d) EEAELRELNE (NERE . MEWHE) IREHBL;

e) BHEAMA BRI T DEFESEWAYER, 7 KHEBUK SR % X 8 T ek B £ %12
BN B BEURE 5

) MFEAHFIRME ERBESR MBS XA

6.1.3.2 GPSHREFRAMNE . KBHZAR, FESRN GPS SNREIRIPORE, FOF
HREER/MF 2mm,

6.1.3.3 1% GPS Wik 38 4 f5 M3 GPS mZicfl GPS M, GPS A2 ict#kx2 WM F D,
6.1.4 bR,

6.1.4.1 SRMTR: .

a) #47 GPS W] WHHR, FrRAMNERBRAEHET 30d. FMENAETLIES . TEH
BAMTAA. BERN TR, BERNSE . SJUTEERFENE;

b) W R R A WA E] . WS, WM ZRR . RESERBUNESE,

6.1.4.2 WMAEN .

a) YENL A B B A i R AT R

b) RELZEMITHIREARNKTF Smm; . ,

o) BEAEREMREN, MERRNEFMRERRIEL, REE 10°RIH;

d) BEBMETE N2 BRI GPS K&R, BRELBEEAMN KT 3mm;

e) — MBI BB P ABIHITTIIRIE: M. EF GBI, 7AW (R B
BRoM) . ETEBUEREA .. SUBEEERERIR . EXRLHAE . #3h 36 M S0 s B S
adiapi)i: B

f) EETIEREBVIMGE, ZEERXHL. FOL, WS ER R XHLEN, HET RLUB
Hifis

g) WMMEN B FAEEICR, iCREXS WM FE;

h) WRRESTR)E N R B LB T 3, MUFEE &0 ;

i) ERRBAETES, BRSBHEREHE; (SRR 5% LK% F,

6.1.5 BUEEALHE,

6.1.5.1 GPSEZEME.
a) TRATE BENSHEENENEEREREM;
b) FELRMEE TR AR BAR BT B SR R VLM R B TR AR . O A A S B 3R R g K
6
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F30%, REMBEENHRE6.1.1.176.1.1.3 MHLE;
o) HEMBLHEKERE ds, NHER (3) WEXR.
ds <220 e (3)

6.1.5.2 GPS MHAEHHBE .
a) lﬁ*ﬁ%frﬂ%%n&‘iﬁﬂ:

-~

=
N
Q

=
A
vl el el

Q

g

=
N

¥
I

WL+ W2+ W2

b) REIFHEEDHE
W, <3V no

W, <3V ns
W, <3Vno

W <3+ 3ns
X @ KRG F: W, W,, W. 535Kz, vy, - BIRRAEGE, WHFHASE, n KX
)5 BN P, 8
6.1.5.3 GPSMHFEIHE.
a) STRBREMSERE, NMUMEEZHARAEEE, US4 mE REMN T EDY
EREEAMBER, U—1 5K WGS— 84 MIRENEEREE, #1T GPS MK TAEF X,
b) EXARFEREWASRMENEM L, #T=FARFER _BAREE,; AREAWE
HAVR, CHBERSCHIA, FIENBRRAEMEEME, WalrEimsniE ;
o) RARTES, BEMBHRER (Vax, Vay, Vaz) BXHENHERER (6) TR
Vax <30
VAY<3U}
Vaz <30
d) AFFES, BELmENBUESRSHBREZEIGE M TR T2 45 5 19 7 42 248 4 Rk 1F B
£ (dVax, dVay, dVaz) NAFER (7) BK.
dVax <20
dVAY<2a}
dVa; <20
6.1.6 FEWFIFNI .
a) RAZHEW 7 RER, Shl i, WS BELHEEWMMEERWE 6.1.5.1, 6.1.5.2 f
6.1.5.3 EKR, F RN KA T s #h gl ;
b) FEREAMNE 347 B E AR B
6.1.7 %5 GPS#EHIMERE, BASHLME G,
6.2 BL&iEgaR
6.2.1 FEBEHFMENRAMSGIEENHTHIR, FTREBERLE 6,
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£6 EHSFBENERERRER

%A Bz %
o | FABK, lm 40 SO T S B
@ | EAREE, () 40 /N N R
w | eRmEE 1/5000 LR KANF 10 km BY, 10 km HE
B gmmez, o 0.20 Y5 SHERLK, Ll km HEA
FfsREEEE, (1) 45
Wo| fEEEE, () 45
W AEmEMEEREE, () 30
z WEEH2, m 0.03
S&BE/NT 0.3km B, # 0.3km itBEEM.
HEABERE, m 0.3L FREREE; L BE ko

6.2.2 FRMMBAZERK,
6.2.2.1 HkHi#:
a) FRDKRFAMBESGE TIE, SLMETE SR AT B, T PR RBUE BA S 3 B
BLE B AT 5
b) BMBIERK, EEREHF 0.001m , BEARFEHE;
) BEBKBEKRMAT 2km,
6.2.2.2 AENER:.
a) KA. RIBERA 12 RESH (B A REAMET 3200 B B E ;
b) K¥F. KITEEWM PR 2 L3 6,
6.2.2.3 {{FHE. WirmEBEHZ 0.001m,
6.2.2.4 SLME. FAETRABRSREH S, GPSHEBRABSEAMS,

7 HEEHIG

7.1 YESARSEBRRNE T
a) FLME;
b) HRAARBRE T B
c) SARGERAIRBEENR;
d) LErESNE;
e) WRABPRBURE 5L 2B S &
f) BEWE;
g) FHALRER R YR R A& 5,
7.2 FLEWE,
7.2.1 S&HRER:
a) MHERL;
b) HERLK;
c) XR%.
7.2.2 SARTHERET. F8FEI, ALUXEFHMX FRLKEEL, HBEHHERE LA
RAFEFET 1:25 000 BHaT K 50% ; FLKE/NTF 10km B, 3% 10km iHH LR E,
8
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®7 SREIEHERER

B EKE FHAME ERAGE
REERAR SKHIEE .
km ") m
1:10 000 15
- 1/3 000
1:25 000 20
> 60 VN 0.40 VS
1:50 000 30
f 12 500
1:100 000 40

H: NARNE; SARKKE, BALN km,

x8 KkEM. RMERMERE

P2 271 PfERfEEEE QCERE) BirEHE

2% 45 45"

J6 & + 60" +60”

R XBEZ

R HBIR XREKE, km

1:10 000

1:25 000

1:50 000

1:100 000

7.2
7.2

7.2

7.2

7.2

7.2

3 FEMBMBARER,
3.1 AkNE.

a) RRAKMETHES M 6.2.2.1 a);
b) BMMERK, HEEERZ 0.01m , BKEEARMAT 0.05m, BMERFLHHE;
¢) BB IHARMATF 2km, 1K ZFMEH X AT #7552 4km,

3.2 AENE.

a) KFAMRTEER AW A PREMET 6" HNESH RSN —T EJE ;
b) F—WHEHAKFMA . KRR W% 8,

3.3 HENE:

a) RAEM. ROAWN, EM. RABERENRER 0.4L HHH, FARLK/DT 0.5km B,
HO0.5kmHHEEM ., RMREKRE, L B0 km, HREREMH m,
b) (XA . AATHEBUEHZE 0.01m,

3.4 EFSMMLE,

AR LI SE LR BEEF S R 2577
a) BEEBRBEIAHKHER b BSIE
b) BRESIRTE B E - L HUE ;
c) BRI F G5 K HENRIE,

3.5 BARME. AATTRARRSRER S, BHILE. CPSHERREBSELAURE

BER RTK S,
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7.2.3.6 F&E. AFMNARAMERNSRE, BARBXCFVNE,
7.2.3.6.1 RICHNMERRATIIHE:
a) XFHE%}E?%,
b) b BIEEN Mk,
o) KPERER A
7.2.3.6.2 %iﬁh%ﬁmwmﬁi )
a) FRAWMASFEAME, 50E R E R 10min;
b) MW H, EHELHSHTBRGETR, WERZE, BENERE;
c) W AKMFMAE, KAEEASS/NT 8, RAKMHEEEN—BAEBE T E 10 6 F
14 BRI 5
d) FWEEBRLETMAME, HEEAEKT U, REREHEENSERE.
7.3 YyESRARBREE
7.3.1 PEERLE. BERARENENE, 750 R #T, W EIRFRE R 307,
7.3.2 BRAMNKIESN 7.2.3.4,
7.3.3 BEWSF. Wk RYBSTRAREER, HERIA Y AM, R H et & B 260
EH T
7.3.4 XEil,
7.3.4.1 ATFIMERZ—K, NEW 2 MBS RE RN 2 WA H SR TR S A AT
I
a) THGE;
b) JEHT A
c) EHFFTHEE;
d) RHEEFFHL.
7.3.4.2 % (OR) WLME RSN ABZNEYE SN 1%,
7.3.4.3 EWKERE: Ar<0.6m, Ay<<0.6m, Ah<{1.0m,
7.4 R TR, RAALIERAR LR,
7.4.1 ATiCRMZEE., #EH. %ﬂ%ﬁ FWHICNIEHE F 2, IEHZRASNETHHE TE
JEHAIEET—¥h,
7.4.2 HFCFEAEEBEEN A BIER TG
7.5 RLRWESHRAFREANEBIELE,
7.5.1 RATRARSVEFEITE, ARG, 25, BERDKLHRRR,
7.5.2 EEFSNETFAREE 7.2.3.4 #FZWMIE, NERRITERMA
7.5.3 HHETANREICREEERE, HNEREBNEAGEFEH.
7.5.4 #HF. BFFESUSIAFCRERGESE, T RN #HTHRE .
a) BB RMWAXRRICETUHTHE, BRHEBESOMAE . DKFWREELMFER T AEE#H
fimsd, 88 . MR SRESNNFEHITHRBEY
b) F—W¥HERBRES. $R. SROEBHE;
c) ZEASKREERS, THEERGEINGREEEBSEARTENREL.
7.5.5 BEALFESES A BERELEAER,
7.5.6 HELAEP, BFBUEREEERMFS TIIME:
a) BERE. ASRAMEBRBMEZE 0.01m;
b) AK¥fH. KIEMRRER TN ARMEZE 17,
7.6 EERIESWEBE.
10
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7.6.1 B,
7.6.1.1 BHANSHZW T LB ECHROER S L, WA L8N ES S EZ0HTK
¥ (BERES%7.6.1.3847),
7.6.1.2 SRAISEEIE B SR AR B I E A R Y AR, LR ES A RKE BT
LR AE R SRR . WA, REEREELSEN,
7.6.1.3 SEVMKRE:
a)%%ﬁﬁﬁﬁﬁ*@ﬁﬁ3w;
b) BEEIEREH A BIHELKEAM AT 50km;
o) BRAERWSH IR TR
BBEXNR: SEEH NS E N E B EiRiC S ;
— R BANE. ERSNERERESNR;
—RERE: Ar<0.2m, Ay<0.2m, AR<0.4m.,
7.6.2 BV
a) WMBYIHEE S ABE B — MR 20km;
b) WhhRLR e A lid R L S AER.
7.6.3 HWRE,
7.6.3.1 ERESWEAETIFRZ 8, NEW 2 N EYIE S E W 2 WA ST
JEARBHATHE T
a) B HIELA;
b) MEEFHSEYE;
o) BB EFENNBBESEERE.
7.6.3.2 & (R) WLRME W RRLEFIZMEDHESEN 1%,
7.6.3.3 BRTHEMZKRADIERSHREHSRE
7.6.3.4 HWRKEREWMT .
a) LA ZESBE: Ar<<0.6m, Ay<<0.6m, AhR<<].0m;
b) EEMAEZESBE . Az<<1.0m, Ay<1.0m, AR<1.5m;
c) BREME: Ar<1.5m, Ay<1.5m, AR<{1.5m,
7.6.4 CAFESSMBEBIELE,
7.6.4.1 XMFIHRICHREEN TR, &6, UBHEX, ,
7.6.4.2 YHRFWEHRLE, RURATBRAELNHR ., T, HEFEER,
7.6.4.3 JBIME) GPS R RIBRB BT, HEBRBETHE T SIRFK SRR .
a) FRASEXRITEE, ERIREFERANEES BB,
b) FIRBFHMEEREERR, WA ERARKTHET 1:2 500 000 WEEREE FER
(ZEO0.1m);
c) FIARELE IR
d) HEEYIRFHHNBEREERKT 0.5m i, B SLENERRSIEN 6 A
RBATE .
8 WREE

I TS G R AT VORI T, YOI I8 50 T T YA B TP
8.1 WEENTEH,
8.1.1 WH%:

a) METiRil;

1
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b) T &4, BAS KR H;
c) GPS#EHIMEHRE;
d) Y S WERURE;
e) YHEMBREGITH
8.1.27 Y B AR B A A BARITIUF
8.1.2.1 /NP B LR
—fH;
—RIHH;
—H*%;
—H AR
—BERE;
—ERERA., —WREFS . BES. WERARR;
— Y S BUR
— BB R E AR,
— WM& BER,
8.1.2.2 =4WLYE SMERRE.
—3#{H;
— B
—HB#;
—H AR
—REHE;
— = TER . DR AR
— =R RMATHEE R DR AL
— =g REEER. DAY R
— AR
— KA R S BUR
— ML ER,
8.1.2.3 YHKNEFERSLITHE:
—HH;
—H*%;
—HRFREER;
—ZHBWER;
—HR A
—HRMAE RS IR
—RKNBFRELEITE;
— % (Z4) WSS ST RIRRER TR
— MR SHEE;
—— PR BRI R B AR
— Y ESE RS ERSEITER;
— WL NEE,
8.2 BTEHNAFEUTHE:
a) YEAMBREFERICFE. TEEMNERBICR;
12
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b) B SMERRYEE (BRAREHFNMNEREAR N FHNYESER), FRBEXS LW
I;
o) MBI RBGITEEE, ARBASIMFE]:
RN R R IT R
—RANBHERITE;
—EHRBRE;
—I% (= ﬁ)@%ﬂﬁ%%%ﬁﬁ&ﬁ%ﬁﬁ%%ﬁ%
— MR HITEE;
— YA BRI R R ST
—YERENRERRRAITR;
— WS AR ST AR E ST
— WL EE,
d) BORRIRRRMESCE

9 BRI

9.1 REMA
9.1.1 fUEKE/EIES,
9.1.2 JRiRYEH.
a) BEYIE;
b) BiHic%.
9.1.3 GPS# &
a) HEEFEA;
b) BREU R HI
c) WA B 5
d) GPS RV FEMETEE;
e) BRMLEEE., BE . FHIE;
) HEREREXRREIE;
g) REBRNLIRRSE . BRERL. &%ﬁﬁ&&%ﬁ%o
9.1.4 KIUHN:
a) WRMIJ7EE. EEA. SMeTR) ., W e
b) & A
9.1.5 T4k
a) FEMEE. MIRAEZESTR;
b) MER., K. FERKE. XREKKE. FAMNEE. BEASE. SRR,
9.1.6 B S KB B .
a) MR, B, S, ANRE;
b) BHES SN FIRE., BEPIRE;
o) WH RIS EWR, FUEE,
9.1.7 HEHE ¥R
a) PIRVRCHE ., MBRIERMNESTNERR . B
b) MRS EFEL I HENEITHER,
9.1.8 HT¥H:
a) A/

13
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b) BT YR R AR HEE;
o) HTFEBSEENERRE—B
9.2 BRRETE
A AT IR R RERER . NERREHTIEE.
9.2.1° &R TIRRNEMHM:
—BNRIE R . HETH;
— SRATRE RRERITE S REER,
—— PR B R YR B ARE R
— B REEECENYHESBEAKRTYHEA B 2%;
— HEEREAET N EGEENYESEAKTYE S B 2%;
— A AR, AR EMEEPREERENEEZA;
—FrREWHF L. R
9.2.2 HTFHBRZ—HAREHM:
— B RTRE R EERAE A EK;
—RRME . KERHEYHRBEARENR;
—PRER AR HLE T B R BOR T B 2%
—— AR T E T B AR TR BB 2% ;
— Y SN, AMPIREMEERREETABERTEE.
9.3 BWKER
SHET F . KB THAYEREBELRRSTHRNEE, BHFENRNEFRHELERL. B
WERBAEEEE:
a) THEBLAR,
b) ERBHKE
o) fEHTRFER:
WLk K BE
—WEEKE;
V- W 1, §- 88 9 &=t . €
— BRI
d) HEHR:
— LR AL B R HERE
—AMRiRE . BERPIRE;
—HALETEARIE
e) PORIREHEENR .
22k e
— TR,
f) &

14
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M ® A
(B R)
Kib Iz RE XIEH

A.1 WGS-84 KL IRRAIDERHREALSH R T ENLANYEER

A1.1 HIBRBEREASH.
K¥42 a=6378137Tm
WERF| N EE (FAKE) GM =3 986 005 < 10°m>+s 2
EHATBH R Cy o= —484.166 85x10°
HIRAEAEF 0=7292 115%X10 lrad+s™!
A.1.2 FEJLfTMYBEELR.
¥4 5=6 356 752.3142m
MHE «=1/298.257 223 563
F—IROFFH 2 =0.006 694 379 990 13
FE_ROFRES ¢2=0.006 739 496 742 227
WIRIEHE S Uy=62 636 860.849 7 m?-s 2
FREEFES 70=9.970 326 771 4 m*s~?
A.1.3 WGS 84 (G730) KHMFRE GM =3 986 004.418 X 10° m*-s™2, HfbbERMBREASE K
FEILIFMYEERRE AL L FAL.2,

A.2 1980 BRAFRNSEFNRELSB R TELTNWREH

A.2.1 BEWMREASH.
K¥4 a=6 378 140m
HWERS| A EE (FKSE) GM =3 986 005%10° m*+s™2
TSR J,=1082.63x107°
WEREEAEE ©=7292 115%10 rad-s™!
A2.2 FEJUTHYHEER:
242 b=6 356 755.288 2m
RE a=17298.257
H—MOFREH *=0.006 694 384 999 59
HE_RORTFH 2=0.006 739 501 819 47
WERIEHE AL Uy=6 263 683X 10 m?+s™2
FEIEWES 7,=9.780318 m*s™?2

A.3 1954 FIFRALRERSEMWKNELLASE

KE7E a=6378245m

B4 b=6356 863.018 8 m

RE «=1/298.3

F—MOFEEH 2=0.006 693 421 622 966
FE LR FET ¢2=0.006 738 525 414 683

15



SY/T 5171—2003

B R B
(R B )
NgamBETIPER

#_A HZE

HET A JETES: K

o X WL (R), WERKE km, #HS M
£ s B B oA 3t A~ HPEHRR
A, BER A, BRRER A 2ERTER
BAKRE, FTEEHRASURMEAYRIGTER, EFET.

FiE:
(HBERAE S REERERES)

HEREA: #__A
WEHKES: #__A
[((Nzs 2 2R #£_A

16
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Bt R C
(RBHEMR)
El) §Riigy

WBH T BN EHEUTHE.
C.1 #iR

—ESRE. ARSRUEAHERERTIER;
_mlj [Z%ao

C.2 BIFR

— L
— IR R R
— YRS T RI%

C.3 FR&kE

—— KB B 5
—WERBRNEIRRSE ., BERLE. BREFTARYHERBLHIR

C.4 BREX

C.4.1 YPEXUWERHARER
—HRR . MRARMN AT ENTEE;
—HYREE., MRSER AT ENTE;
— RSN RS ARER 5T AR M A E I
— U MERRTHAGR ST SRR EE AR, MSBERE . BRI
RZE AT
TR ONE. REHRERHBARER;
— KRB . WE SR BRRRNRR A IRE AT ER AT TR,
— YR & A KA H AR TR,
C.4.2 ARBARER
—FE B Oy B R ARER
— PR RSB AIR IR ;
— WX FREBROHEE T ERERER;
—WESEWNHE. BARAERREE R,

C.5s ARAE¥x#&

—HRIBARAR REE;
— SRR, BE HE,

C.6 HRBRIFHEKE

—— R B T R R EE R R KR BT ;
—WEAR S B R

17
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C.7 @itMELuR

—  —mpRMEMNE. ILAS, BiTeR. . WEKES,
f—Eﬁﬂiwﬂﬁﬁ%ﬁﬁﬁ\w&&ﬁﬁﬁ\mlmﬁ\—&Eﬁﬂﬁ\ﬁﬁﬁmﬁ&%ﬁ

%ﬁ\&W%ﬂﬁﬁﬁﬂmﬁ%%o
C.8 HHEARS5LX

C.9 HSE WEH#E

18
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gt ® D
(BHEEMR)
GPS R ZidHERX
AR #_A__A ERE:_ BEE. _ BHE
"\"-.3_ -4 ‘
& ‘ AR (R
i =N .
¥ |(MEs (& 5 E8 B.OKE. B8
ERE) .
&)
Pt
EBR
P EEE e T 4
A : L B

(W H)

£ 4id

19
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M ® E
( 3 614 BRE 5% )

GPS Spl 3R i R AR

T H GPS sh e Mic 5%

S 4 H # #£_ R
MW A w5
XE R B B 5
0T DL AR AR AEH:
O A
%E. O R HLR
ZHE. O KL
. m O
o RETE Je et 0 UuTC Osf X
Fr 378 18] ZERR AT [A]
BRHLS K&
RKEH: m 5 R m
HATES 1. 2. P RTEIME m
KELFEBT AR HE 3k e P Kz PRS- A 17 150

#E

20




F.1

F.1.

F.1.

F.2

F.2.

F.2

F.2.

SY/T 5171—2003

Mt % F
(RSB R)
RN BFRB S
SR EE (AN LTSI BE (X Hy
1 —BFEETIILA

a) UBEBET=HR L, NAEEAEY, BT, EHSHRIFNE;

b) IXASDLEES H WG, MWk, 7ERRGEATER P, Diigusy;

c) SZWHHNES BT /S N A8 X TR TP B T 5

d) {XERFETBEA N

e) JUBERE BRSO A BEASABY , 30 OK BT 07 A iR M BE Sk T SRR B (BB
RS, BREL.

2 ESRERSRE - BRUABBIUTILE:

a) HAMT, WISEEWHNAEEAAF; -

b) KM BRI REEBNSHHAERAA, REMUBFUHIER, ABEE, HEEA
iz ;

o IUEFRAER . TH. BEREHHEREN, B EREEKPRBEE;

d) BHESKEARA, Bk,

S S

1 BIREYES:

a) EHL (REEN., WEHE) LTFRARSTE, Kb EMHLZEEED;
b) BAERE (M) M Lo s R RS, ROKE e b A AS R B 5

c) IEHE TRAEIAYHIERTR . BN . (RIRFFBEE LA IR AR BB BB R IAT;
d) R¥EREk BB ERFREE.

2 EHLRLEY

a) BUREER K HIECEAE AR K
b) 7EMEN . MREBRE P, AN,
o) YRk P RARET, MRk baEska, B E{UERE,;
d) ek PSR EERES, AL, HRERRERER;
e) AINE ., FEH NP FHLE I ;
) TR RSFEIE R, TR,
g) ARBERIEDNSKE, GELABYN, FRUESHEE LR EKLE;
h) ERANERER DR E .. BREKEHA;
D ANEBBOKIE, POEHET, RS TRAIRE;
i) A RKEREN PR EVUBRA NS ATH A SR (A R LT, B8 B A
AR BB RN o
a) HERTHEZE —RHIRER 22, R IPASE BN ST BB ;
b) BEM 2B e iR
o) RIFRBEEREEG;
21
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d) FERRARGIEEE 2, Kigikianh B E= AR By,
F.3 GPSEKHHRE S

GPS G5 & 12 A 48 — MR AL 18 — AR MR FEL AR 6
F.3.1 —BKEREE.
a) BUBHLEREMSIRES REF;
b) &M, M. KBRS UKBHFMERETRE . F2;
c) & REWA4A TS .
F.3.2 ERAERAE.
a) FERBAKREEILSBRERES, RSTHERPLTX;
b) BHREEHNAR: EBREAXRFEEST. &8, ERREURNEIERSEY; AHAAMR
A4 AT
F.3.3 #dWLdBBREREmR A B, NEFHTRE.
F.3.4 ZEVRMNETREREBHEHER, TRHRRRERURBEFHER, UELES
ERA KRR AR
F.3.5 BBHLEHTEERE: -
a) RRRBTMHEHMAR, IWRAME, UIRERNK, R, SEMNEE, HEAFE
Az ;
b) $Eiamf, MBI RBERY, EikEH TREES ., M4 . BESHEEROREAEE;
o YMERERRHEN, UIEARE, BENSABRESRE, R, B3R ENBESK
EAGEREEE, BERZIES;
d) RERMEFN, B SEmMkaat, BRI FRH M7 2535m,
F.3.6 BUILRENEN:
a) GPSHEWHER ¥ ARE;
b) BHLARRS, DA . BRI IEEHS, HANRAERKENAEN, EHE. BE. B
A, B
o) BMBVIBTEEN . TH. BEBENHBERIN, PERIAPRBSHSHE,
d) BEHVEEZENFEOAME, R 1~2 AEERE—K, NEHENERE;
e) KBTRIFEEFSME MR ERS, ML FERK—K; '
) FREEFRENGEHBME, WERAESE, MARICRE XER, L WA R%EE,

22
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M ® G
(BRIEMR)
GPS ZH AR L

GPS HHIMBIRE —MEFEUT FBHEA:

a) fESRIR, WX DEWEIRES, TH B, Ml HomEARgEER,

b) WXWEESHE, HRMBEAS, RS, SEREIN. HRSHR,

c) FEMRAAL, WENREHE, ElARBE, HARARR;

d) fEMLEARMKE

e) fRLIXARERY | WBE BRI A A L 5

f) ERMELRHER;

g) WMTTERAMMERELL, A REFSME % A4 BB R 3L ;

h) Sholb VLB B B B 4 0 5 EF AN BB R IR L 5

i) BURALETR . FORAMEKGE., FRANER. BEEE. $RA%, UREAKRTLE, 4
R A5 ;

) RERRRMXSPMPELROEEMRITS,

k) SRR AR R ;

D BEREBREH RFREEERENR;

m) BIRSEHEIER;

n) E3TRUR A A RN TG EE B A At o) . R B

o) BFHHFRFIHE ;

p) WMEREHEIIR,

23
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M R H
(R )
MBETEE
BE (M) WTHE, S MAITHSSE TESEMRS
H.1 #|iR

a) EFFKE. GR5;
b) MXME ., . THRBEXER;
o) PX BRMMEAL , SR . SRBFALFIRMERH

H.2 EEERFER

a) M L&EIEH#;
b) ik H S
c) FEMMLKE . PS5,

H.3 {ElHREKE

H.4 MBI

a) FEHEMREN;

b) AR ITEE

c) METHLEMN;

d) BEBAREL;

e) FIBALIIBAR;

f) W THFEN IR ERMERITR,

H.5 HBLRER

a) PENE KR RREN DL

b) YHE R E T ;

o) YIS E MO

d) RTHE BB O ;

e) M&M (F=4EAF ) LI 5 BIT I RERE R ;

H.6 HSE HifTin
H.7 #HLEZHR

H.8 SigFEN

24
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i - |
(BB R )
MRUBERREREERR

1.1 &m

HbFR I B ) AL bR AR AR P8 A AR ST A 2 R IR M E . BSOS B B (e
AN BN AUK bR E SRR IR . B S SO R AR IR B HEF B, T s S 2
LRSS . SSMEISTHFHIIN, AT e MMEELNS, SIS %R A
BN R MAE, DIREFEME—RZR,

L1.1 BOEE R AR
a) — I SPS BHEE h WA UK, BRIk BIC R EMIFEW, 85Xl “EOF”
(1—37%) &Kk,
b) A BB, BEBUCRSUR A G SRS B NE T IR,
o) BT BRESU, SEEESEMELRE TS0,
1.1.2  FEBYVEIRIE SR HES R ¥
a) HWESF: “R” I0oR. WBINLS | Bl S ks R2s S5,
b) BRRIMF: “S” id k. WA SBR BE (ERD) FutEHE)
1.1.3 HBYBEETER Of) & Lamat,

B O BEAREREE:

REESHTR: 5 MS-DOS A ASCII 4o

ILRKE: 80 MFEY, 81 FIMEIER, 82 5l KiTar,

AT ARSI, Wil BRI E X, P RA AR SRR TR .

“S” MR BILFE, Wi PRIX90.901;
“R” M#EEMSIE5%, 0. PRJX90.R01,
— IR, —ANHEEBHET SKBOFE” T, BB BIRTE.

1.2 i2Fi%kA

1.2.1 kBrigR
1.2.1.1 —8N4,
AR E T RPUC R, BRESRIDR . LD R oS8R iT R 04 615 5 1 R EsH

BARIE RIS HL
KB FGE - RWT
W # EZ. #% K
a) ICRIFRF “H” 1 Al
b) KD FAER 2—3 R
o) KBIDFRBBEYUHF 4 n
d) ¥R 5—32 7A4
e) SR 33—80 WL

SKHRITF HO 2 H20 £ F7T A s 3R Bh IR rh #0060 66 P A0 %, B AR A 4] 2 i e R BB 24 WS
(H18 AUHZH) o KR4 H21 | H25 Yk JLn R FRE ROFHH .,
25
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TEXBRHT, SkBUERMHM T

Ba B RERE . H120, H231, H232, H241, H242;

AR RERE: H19, H220;

BRE# . H231, H292, H241, H242;
FIBEIERGE . H231, H232, H241, H242, H259 # H256 3% H257 5% H258;
ZEFREMEESY . H210, H220, H231, H232, H241, H242,
FKEHy H26 B@%ﬂeiﬂiﬁqﬁ MEXiE, HTRAMEXER.

I.2.1.2

SKBIE R -

a) 5—32 I ASEIH, BERANF;
b) 33—80 FIMi A SE, BREXF;

) 33—34 Fijth R A USSR B RERSAERRENRT;

d) 33—80 SIS FUEF AR (12A4) SRR LSHHBTIEN . FES () 4R

B8, ANS ) ZESER, BIBBPAREEES () 245 )

e) BTABEREAAN K", FRirM#ERArAAdh H20 X, JFablEa H201 FmEHEF, o

1.2.1.3  MECLRIER,
*x B X QU]
1—4 31 5—32%]
HO00 SPS format version number (SPS# XA S )
HO1 Description of survey area (TIX{}{HH)
HO2 Date of survey (Bi#H )
H021  Post-plot date of issue (H#F#& % IR HIAR B )
HO3  Client (FF)
HO4 Geophysical contractor (MiBRYHAMSY )
HO05 Positioning contractor (MBRGH)
HO06 Pos. Proc. contractor (B BB AT IT)
HO8 Coordinate location (¥9HLE AERp B i)
H10  Clock time w.r.t.GMT (177 B[R] S5 AR I 1] 2 )
H11  Spare (£H])
HI2  Geodetic datum, —spheroid (KHHHEHE%)
HI3  Spare (£H)
H14 Geodetic datum parameters ( ACHBFEHE S %)
H15  Spare (%H)
H16  Spare (%)
H17 Vertical datum description (FjEEMEE#R)
H18 Projection type (HEHE)
H19 Projection zone (& X#HF)
H20 Description of grid units (B f AR BN H#AR)
H201  Factor to meter (HAASRRAIFEH KM HLFIRTF)
H210 Lat.of standard parallel (s) (br¥ESHLEHILGHE)
H220 Long. of central meridian (R FFLMEZHE)
H231  Grid origin (HAIAIR AP EAKEENLEE)
H232  Grid coord. at origin (B & RS A E A LIAME)
H241 Scale factor (HHIEF)
H242 Lat., long.scale factor (&, &EHHAEF)

26

5

33—80
33—80
33—80
33—80
33—80
33—80
33—80

'33—80
33—80
33—80
33—80
33—80
33—80
33—80
33—80
33—80
33—80
33—80
33—80
33—56
33—46
33—56
33—44
33—356
33—56
33—44
33—56

2 5K R

12A4

12A4

12A4

12A4

12A4

12A4

12A4

12A4

12A4

12A4

12A4

3A4, 3A4, F12.3, F12.7
12A4

3 (F8.3), 4 (F6.3)
12A4

12A4

12A4

12A4

12A4

6A4

F14.8

2 (13, 12, F6.3, Al)
13, 12, F6.3, Al

2 (I3, 12, F6.3, Al)
2 (F11.2, Al)
F12.10

2 (F11.2, Al, F6.3, Al)
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H256  Lat., long.initial line (&, GERKL) 33—~56 4 (13, 12, F6.3, Al)
H257  Circular bearing of H256 (H256 BIBE HHifd) 33—44 13, I2, F7.4

H258  Quadrant bearing of H256 (H256 BB (i) 33—44  Al, 212, F6.3, Al
H259  Angle from skew ({Hff) 33—44 13, 12, F7.4

H26 Any other relevant information ( This record can be repeated as 5—80 19A4
required) [HAMAXGEE (REFTE, TEEEFILR)]

H30 Project code and dggcription (IIZ!*C#%H%&&&) 33—78 3A2, 10A4
H31  Line number format (J£ B ) 33—80  12A4
1.2.1.4 JFREFEH LD,
* N 8B 5 BEER
1—4 3] T 55— H
H990 R, Sfile quality control (R SX#MARBERBEIMAT 33—60 244, 14, 4A4
A%)
H991  Coord.status final/prov (AA4RIR7S Rl 5 2%) 33—68 4A4, 14, 4A4

1.2.2 ¥iBidR
YEMBEFRICRHIERRIR, &5, S5, WHAKELE., BB, BHREES6
MEHR, BEFICFHERRELL

RI1.1 BEIVEREXK

B4 B E X W 5 | & K| B fr £
1 | iEFFA 1—1 Al — RES
2 | &S (EXF) 2—17 4A4 — WARZ B BB MR
3 | &5 (HXF) 18—25 2A4 - WR SRS ARIR
4 | &&3 2626 1 — . | EEALIH, GEN1
EIBPH—NREX, HRBME N
5| RitE 28 A2 T | mmEesE

BKRIER 23 WEM EA LR H

AL R ] e . m
6 | HEEMBELEE (EM) 47—55 F9.1 WEE A (). WO Im
_ BLBRIEFR 3 BENERBIFRSE
7 | GEANAREE (NF) 56—65 F10.1 m M R (N). HEE 0. 1
8 | HIRHE 66—71 F6.1 m PVESNEEEE, BHE0.1m
. RARBEH.

“PM” ARAIRE
“KL” AMERBRZYEL, BXRYERSL;

“G17, -+, “G97; “H17, -+, “H9”; “RI7, -+, “R97 AEEMURAR;
“Vl”’ -.., “Vg”; “Eln’ .es R “Eg”; “Al"’ e s “A9)7; “w1"’ . ﬂwg"; “Sl 71, “.’ “89” kﬁﬁ
B,

1.3 HhEhiFAMEE SPS X R RH
1.3.1 3l AR SPS X4

27
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R FILE

HOO SPS format version num.

HO1 Description of survey area

HO2 Date of survey

H021 - Post-plot date of issue

HO03 Client

HO4 Geophysical comraéﬁg;:

HO05 Positioning contractor. B

HO6 Pos. proc. contractor

HO8 Coordinate location

H10 Clock time w.r.t. GMT

HI11 Spare ‘

Hi12 Geodetic datum, — spheroid

Hi13 Spare

Hi14 Geodetic datum parameters

H15 Spare

Hi6 Spare

H17 Vertical datum description

H18 Projection type

HI19 Projection zone

H20 Description of grid units

H201 Factor to meter

H210 Lat.of standard parallel (s)

H220 Long.of central meridian

H231 Grid origin

H232 Grid coord. at origin

H241 Scale factor

H242 Lat., long.scale factor

H256 Lat., long.initial line

H257 Circular bearing of H256

H258 Quadrant bearing of H256

H259 Angle from skew

H26

H26

H30 Project code and description

H31 Line number format

H990 R, S file quality control

H991 Coord. status final/prov

H26 567890 1234567890

H26 1 2

RSTM125 2691G1
RSTM125 2701G1
RSTM125 2711G1
RSTM125 2721G1
RSTM125 2731G1
RSTM125 2741Gl1

28

1234567890 1234567890 1234567890

SPS001, 080ct1990 (SHELL EP 90 —2935) ;
China, stm well area of tarim, xinjiang;
start; 2001.05.14 —end; 2001.05.14;
05/14/2001;

ta zhi;

BGPI;

BGP1;

BGP1;

Center of source and of receiver pattern;

-8;

BEIJING 54 6378245.000 298.3000000

15.800 —154.400 -—-82.3000.000 0.000 0.000 0.000

HUANGHAI SYSTEM, QINGDAO SHANGDONG, CHINA;
T™™;

15;

METERS;
1.00000000
0.0000N
81.0000E
0.000N81.0000E
500000.00E0. 00N
1.0000000000
0.0000N81.0000E

H14 Datum transformation from Everest to WGS — 84;
Local Map Coord.Grid = Easting values + 15000000m;
STM 3-D KANTAN;

05/14/2001, 0100, MR.LIU;
Final, 10/3/01, 1600MR.YUAN;

4 5 6 7
259573.5 4582662.9  929.3
259574.8  4582702.8  930.3
259576.1 4582742.9  931.0
259577.3  4582782.8  929.4
259578.7 4582822.9  928.9
259579.8  4582862.8  929.2

1234567890 1234567890 1234567890
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. RSTM125 2751G1 259581.0  4582902.7  929.2
RSTM125 2761G1 259582.4  4582942.6  929.0
RSTM125 2771G1 259583.8  4582982.7 928.9
RSTM125 278161 259584.9  4583022.6  928.8
RSTM125 2791G1 259586.3  4583062.8  929.1
RSTM125 2801Gt 259587.5  4583102.7  929.7
RSTM125 2811G1 259588.6  4583142.6  929.2
RSTMI25 2821G1 259589.9  4583182.6  929.3
RSTM125 2831G1 259591.3  4583222.7  929.5
RSTM125 2841G1 259592.5 4583262.7 927.6
RSTM125 2851G1 259593.7  4583302.5 929.0
RSTM125 2861G1 259595.2  4583342.7  929.0
RSTM125 2871G1 259596.4  4583382.5 928.9
RSTM125 2881G1 259597.6  4583422.6  927.7
RSTM125 2891G1 259599.0 4583462.6  928.0
RSTM125 2901G1 259600.2  4583502.6  928.0
RSTM125 2911G1 259601.5 4583542.5 927.4
RSTMI25 2921G1 259602.8 4583582.4  927.8
RSTM125 2931Gl1 259604.1 4583622.4  927.5
EOF

1.3.2 M& R SPS Xt
S FILE
HOO SPS format version num. SPS001, 080ct1990 (SHELL EP 90 —2935);

HO1 Description of survey area China, stm well area of tarim, xinjiang;

HO02 Date of survey start: 2001.05.14 —end: 2001.05.14;

HO021 Post-plot date of issue 05/14/2001;

HO03 Client ta zhi;

HO4 Geophysical contractor BGP1;

HO5 Positioning contractor BGP1;

HO6 Pos. proc. contractor BGP1;

HO8 Coordinate location Center of source and of receiver pattern;

H10 Clock time w.r.t.GMT -8;

Hi11 Spare

H12 Geodetic datum, - spheroid BEIJING 54 6378245.000 298.3000000

HI3 Spare 15.800 —154.400 -82.300 0.000 0.000 0.000

H14 Geodetic datum parameters

HIS Spare 0.000

H16 Spare

H17 Vertical datum description HUANGHAI SYSTEM, QINGDAO SHANGDONG, CHI-
NA;

H18 Projection type T™;

H19 Projection zone 15;

H20 Description of grid units METERS;

H201 Factor to meter 1.00000000

H210 Lat.of standard parallel (s) 0.0000N
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H220 Long. of central meridian 81.0000E

H231 Grid origin 0.000N81.0000E
H232 Grid coord. at origin 500000.00E0. 00N
H241 Scale factor 1.0000000000
H242 Lat., long.scale factor 0.0000N81 .0000E

H256 Lat., long.initial line
H257  Circular bearing of E256
H258  Quadrant bearing of H256
H259 Angle from skew

H26 H14 Datum transformation from Everest to WGS— 84;
H26 Local Map Coord.Grid = Easting values + 15000000m;
H30 Project code and description STM 3-D KANTAN;

H31 Line number format

H990 R, S file quality control 057142001, 0100, MR.LIU;

H991 Coord. status final/prov Final, 10/3/01, 1600MR.YUAN;

H26 567890 1234567890 1234567890 1234567890 1234567890 1234567890 1234567890 1234567890
H26 1 2 3 4 5 6 7 8
SSTM125.5 295.51E1 259627.0  4583721.4  929.5
SSTM126.5 295.51E1 259666.9  4583720.2  929.4
SSTM115.5 295.51E1 259227.1 4583734.0  929.0
SSTM127.5 295.51E1 259707.0  4583718.9  928.9
SSTM116.5 295.51E1 259267.2  4583732.8  929.6
SSTM128.5 295.51E1 259747.0  4583717.6  928.4
SSTM117.5 295.51E1 259307.4 4583731.5 930.3
SSTM129.5 295.51E1 259787.0 4583716.4  928.1
SSTM118.5 295.51E1 259347.2  4583730.3  929.5
SSTM130.5 295.51E1 -259826.9  4583715.0  928.4
SSTM119.5 295.51E1 259387.2 4583729.0  927.3
SSTM131.5 295.51E1 259866.9 4583713.8  929.0
SSTM120.5 295.51E1 259427.3 4583727.7 929.2
SSTM132.5 295.51E1 259907.0 4583712 7 929.0
SSTM121.5 295.51E1 259467.0 4583726.6  929.2
SSTM122.5 295.51E1 259507.1 4583725.2  929.5
SSTM114.5 295.51E1 259187.2 4583735.4  929.5
SSTM116.5 308.51E1 259283.7 4584252.8  928.9
SSTM125.5 308.51E1 259643.6 4584241.2  927.8
EOF
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Foreword

This standard is derived, compiled and lrevised
based on the following six“*q;qsting surveying stan-
dards : )

—SY/T 5171—1999
veying in petroleum geophysical exploration ;
——SY/T 5927—2000  Specifications for GPS
surveying in petroleum geophysical exploration ;
SY/T 6291—1997  Specifications for GPS

kinematic surveying in petroleum geophysical ex-

Specifications for sur-

ploration ;

SY/T 5775—2002
veying of seismic exploration in mountain areas;
—SY/T 5828—1999  Detailed procedures of

quality check and acceptance for survey results in

Specifications for sur-

petroleum geophysical exploration ;

—SY/T 5931—2000  Specifications for use

and maintenance of survey instruments .

This standard shall replace the above six standards

at the beginning on the date of issue.

Compared with the above six standards, this stan-

dard emphasize these two key points:

—This standard provide detailed depictions of
GPS surveying techniques, and they simplify

38

conventional methods.

—This standard describe in detail the surveying
methods in petroleum geophysical prospect-
ing, and they simplify information about use
and maintenance of surveying instruments.

This standard refers to overseas oil companies’

specifications to ensure that it complies with inter-

national standards and meets international survey-
ing requirements.

Annexes A and F are normative. Annexes B, C,

D, E, G, H, I and J are informative.

This standard was proposed by The Committee of

Petroleum Geophysical Standardization , it is un-

der the jurisdiction of The Committee of Petroleum

Geophysical Standardization.

This standard was drafted by Surveying & Map-

ping Center, BGP, CNPC.

The main drafters of this standard are Shacbin

Sun, Changhua Yi, Jianmin Song, Shuhai Wang,

Peishu Wang and Shaoyu Wu.

This standard is published in both Chinese and

English. In the event of any discrepancy between

the texts, the Chinese version shall prevail.
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Specification for surveying in petroleum geophysical exploration

1 Scope

This standard stipulates the technical requirements
and methods to be followed during petroleum geo-
physical prospecting surveys.

This standard applies to the land petroleum geo-
physical prospecting surveying.

2 Nomative reference

The following documents contain provisions which,
through reference in this text, constitute provisions
of this standard. For dated references, subsequent
amendments to, or revisions of, any of these publi-
cations (exclude errata) do not apply. However,
parties to agreements based on this standard are en-
couraged to investigate the possibility of applying
the most recent editions of the documents indicated
below. For undated references, the latest edition of
the document referred to applies.

GB/T 18314—2001  Global positioning system
(GPS) survey specification

3 Terms and definitions

The following terms and definitions are applicable
to this standard.

3.1

surveys in petroleum geophysical exploration

A general term for all surveys conducted to facili-
tate petroleumn geophysical prospecting.

3.2

conventional survey

A general term for surveys conducted with instru-
ments—including theodolite, EDM and total sta-
tion—to distinguish the surveys from satellite posi-
tioning surveys.

3.3

geophysical peint

A general term for receiver points and source points

in seismic exploration or for various observation
points in non-seismic prospecting.

3.4

observation session

The working period of a GPS receiver on a station
from receipt of the first satellite signal to the sur-
vey’s conclusion.

3.5

simultaneous observation

Observation of the same satellite constellation by
two or more receivers at the same time.

3.6

simultaneous loops

A close loop composed of baseline vectors made
available from the simultaneous observations ac-
quired by three or more receivers.

3.7

unsimultaneous loops

A close loop composed of baseline vectors made
available from an unsimultaneous observation.

3.8

antenna height

The height between the phase center of the receiver
antenna and the marker horizon of the center of the
station during the survey.

3.9

baseline solution

Computing the coordinate difference between two
simultaneous survey stations.

3.10

coordinates transformation parameters

A general term for a number of parameters neces-
sary for the expression of the mathematic relation
involved in the coordinate system conversion.

3.11

reference station

During a specified period of observation, one or
more receivers are fixed on one or several survey
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stations to keep track of the satellites, while other
receivers engage in mobile operation around these
survey stations. These fixed survey stations are re-
ferred to as reference stations.

3.12 ~

roving station

Survey stations set up by i"é.sgeivers engaged in mo-
bile operation around reference stations.

3.13

real time differential survey

A survey method in which data collected by the
GPS receiver on the reference station is transmitted
in real-time via communication links to GPS re-
ceivers on roving stations so that the relative posi-
tion of the two stations can be calculated in real-
time. This method includes RTK and RTD.

3.14

static positioning

GPS survey to determine the relative position be-
tween survey stations by performing simultaneous
observation for a number of sessions on multiple
survey stations.

3.15

fast static positioning

A static GPS survey performed on the principle of
fast ambiguity resolution approaching.

3.16

electronic handbook

A microcomputer capable of both communicating

with the survey instrument and recording data.
4 General

4.1 The task of the petroleum geophysical pro-
specting survey, pursuant to the design of the geo-
physical prospecting, is to stake out geophysical
points of prospecting lines using a specific survey
method, and to provide compliant survey results
and drawings for the field operation, data process-
ing and interpretation.

4.2 All national control points, or those deployed
in accordance with GB/T 18314—2001 or Chapter

6 in this standard, can serve as references for the
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calculation of the petroleum geophysical prospecting
surveying. The control points being used shall be
verified.
4.3 The Beijing Coordinate System (1954) and
the Huanghai Height System (1956) are to be used
when calculating the final coordinate and height for
the geophysical points. The coordinate system re-
quired by the prospecting design may also be adopt-
ed in the final result.
4.4 When the scale of mapping is less than
1:10 000, plane coordinates of the geophysical
points shall be calculated by using the Six Degree
Zone Gauss Projection ( TM Projection, the scale of
Central Meridian Projection Rate is 1); when the
scale of mapping is equal to or larger than
1:10 000, the plane coordinates of the geophysical
points shall be calculated by using the Three Degree
Zone Gauss Projection. The projection and zoning
methods required by the prospecting design may al-
so be adopted when calculating the plane coordi-
nates of the geophysical points.
4.5 ‘Traverse, polar coordinates staking-out, GPS
real-time differential and other surveying methods
that provide the same accuracy can be used when
staking out geophysical points. The GPS post-pro-
cessing differential survey can be used in both the
seismic exploration points offset survey and non-
selsmic prospecting survey.

4.6 On the prospecting result map, the require-

ments of MSE (Mean Square Error) for geophysi-

cal points relative to the nearest control points in
the work site are as follows:

a) Not greater than 0.4 millimeter (mm) for the
two-dimensional (2-D) seismic, gravity, or
electric-magnetic prospecting;

b) Not greater than 0.2 millimeter (mm) for the
three-dimensional (3-D) seismic prospecting;

c) Not greater than 1 millimeter (mm) for the
geo-chemical prospecting.

The tolerance for geophysical points elevation error

relative to the nearest control point in the worksite

is described in Table 1.
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Table 1: Geophysical point height MSE
Mapping scale
Item 1:25 000 1:50 000 1:100 000 1:200 000
Mean square error, m
Seismic_ 1.0 1.5 2.0
P, Hil 0.2 0.4 0.8
Gravity survey =
Mountain 0.4 0.7 1.2
Magnetic exploration and 300
Geo-chemical exploration ’
Telluric
electromagnetic survey 5.0
Electric method {Continuous electromagnetid '
profiling survey
TEM survey 20.0

4.7 The various tolerances in this specification
shall be twice MSEs.

4.8
grid azimuth is within 45° + 180° ~ 135° + 180°
(including 45° + 180° and 135° * 180°), and a
north-south line when the azimuth is within 135°
180°~225° £ 180°.

4.9 The numbering of geophysical points shall be

It shall be an east-west line when the line

the same as the geophysical prospecting design; the
coordinates of geophysical points that can not be
surveyed shall be made available through interpola-
tion and shall be marked in the final result.
4.10 The coordinate and height of the geophysi-
cal points shall be measured in the field, or interpo-
lated when the accuracy of the geophysical
prospecting can be met in flat surface or equal gra-
dient regions of small fluctuation, for instance the
beach area.

4.11 The intersection point shall be checked when 2-D

lines intersect:

a) The discrepancy in tie-survey point’s position
shall not exceed 0.2mm when the mapping
scale is greater than or equal to 1:25 000. Oth-
erwise, shall not exceed 0. 1mm.

b) The height difference between tie-survey geo-
physical points (or intersection points in office

calculations) shall not exceed 2 m in a flat re-

gion and shall not exceed 3 m in mountains
and/or hilly areas. The points will be checked
if they exceed the tolerance.

4.12 The following shall be meet the technical

design and contract requirements:

a) The allowable offset of receiver and source
point;

b) The receiver interval, source interval and the al-
lowable range of change;

c¢) Range of coordinates difference between pre-
plotted and post-plotted on full coverage end-
points, and line endpoints; and

d) Mapping scale.

4.13 The Survey Line Qualified Notice, survey

line sketch and survey result shall in time be pro-

vided after the survey, computing, checking and
confirmation. Refer to Annex B for the format of
the Survey Line Qualified Notice.

4.14 Requirements for laying out non-seismic ex-

ploration survey lines:

a) Electric survey line shall be generally laid out in
straight line. Bent line is acceptable in special
circumstances, but the space variation region
must not exceed 20 percent;

b) Survey lines shall be deployed with the regular
network in gravimeter survey, magnetic and
geo-chemical exploration; the least amount of
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points per square kilometer shall be determined
in term of requirements in difficult areas;

c) Non-seismic survey points can be staked out by
fast static or other survey methods that meet
prospecting requirements. Specification shall
follow prospecting requirements.

4.15 Data processing é?ﬁ;yvare shall be verified

and approved by the technical authority before ap-

plication.
S Preparation

5.1 Data collection:

a) Topographical maps, geodetic control points,
geodetic transformation parameters, geoid and
other relative data;

b) Administrative region maps, traffic maps, me-
teorological data, and map of ground or under-
ground facilities; and

¢) Existing survey line data.

5.2 Scouting:

a) The location, stability and reliability check of
the worksite’ control points;

b) The worksite topography, feature, administra-
tion, industrial and agricultural location, hu-
man culture, traffic and weather, etc. ;

¢) Review the location and orientation of the sur-
vey line in the field with geophysical prospecting
and geological staff, compiling the scouting re-
port and working out the operation plan.

5.3 Compiling survey operation design. Refer to

Annex C for details.

5.4

ment test may be performed by the user, while the

Instrument test and accreditation: Instru-
inspection must be conducted by the official inspec-
tion institution. Usually, the inspection period

shall not be longer than one year.
6 Control survey

GPS network control is the preferred for control

survey, but traverse control method is acceptable.

6.1 GPS network control

6.1.1 General technical requirements.

6.1.1.1 Petroleum geophysical prospecting GPS
42

network is classified into Level I, II and III to ac-

curacy, as shown in Table 2.

Table 2: GPS network classification

Order I Il il
Max. side length
SCCTmE a0 | <200 | <30
km
Average side length
. o T s s<150| 10<5<30| 3<s< 10
Relative accuracy
~ <3 <5 <10
x 1076

6.1.1.2 The observation session and other pa-
rameters shall be determined in accordance with the
requirements in Table 3 and 4, which outline base-

line length and accuracy requirements.

Table 3: GPS observation condition requirements

Number Sample | SV elevation
Method | PDOP rate mask
of SV o
s (")

Static <8 =4 1~60 =12
Fast

) <8 =4 1~15 =10
static

Table 4: GPS observation session requirements

Single frequency| Dual frequency
Baseline lengt receiver receiver
Method lm Simultaneous | Simultaneous
observation time|observation time
min min
5$<20 =45 =30
20<CS< 80 =90 =60
Static
80<CS5<200 — =120
52200 — =150
Fast
] 5<220 =10 =5
static

6.1.1.3 Baseline accuracy shall be expressed by

Formula 1, and it shall comply with Table 5.

Where:

o :«/a2+(bd><10‘6)2

(1)

o—standard deviation (baseline vector MSE ) in

mi;



a—fixed error in mm;
b—ratio error coefficient;

d—adjacent point distance in km.

Table S: GPS baseline accuracy specification of
petroleum geophysical prospecting

7
b

Order 1 I I

Fixed error a, mm <5 <10 <10
Ratio error coefficient & <1 <2 <10

6.1.1.4 During the evaluation of the accuracy of
the ellipsoid height difference of the GPS survey,
fixed error “a” and ratio error coefficient “4” may
be released twice in the indexes given in Table 5.

6.1.1.5

ference solutions shall be made available for a base-

In baseline processing, fixed double-dif-

line shorter than 15km; the optimized solution of
double-difference fixed-integer solution and double-
difference float solution shall be adopted when the
baseline’ length is equal to or greater than 15 km.
6.1.1.6 Coordinate parameters shall be in accor-
dance with existing data, and shall be obtained by
the following priorities:

a) Parameters that were authenticated by relative
departments and were approved for use in the
working area;

b) Parameters calculated from GPS network;

c) Parameters determined by SPP ( the observation
duration thereof shall not be less than two
hours).

6.1.1.7 Difference between known and compu-

tation coordinates in the known points of the net- )

work after coordinate transformation shall not ex-
ceed: AX<<0.5m, AY<C0.5m, AH<C1.0m;
Difference between coordinates from various com-
putation routes in the network shall also comply
with the same requirements.
6.1.1.8 After the coordinate transformation, the
ellipsoid height shall be adjusted to the geoid height
by using the following formula:

h=H-¢ (2)
Where:
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H—ellipsoid height in m;

h—geoid height in m;

&—height anomaly value in m.

The height anomaly value shall dovetail with the
existing data of the survey area, and shall be made
available in accordance with the following priori-

ties:

Height anomaly model approved for use in the
worksite by the related department upon au-
thentication;

—Digital height anomaly map or measurement
from the height anomaly map with scale not
less than 1 :2 500 000 (readings down to
0.1m);

Height fitting.

6.1.1.9
height of a GPS point through the height fitting

Generally when calculating the geoid

method, the known height control points shall not
be less than three. If the known height control
points are less than three or not uniformly dis-
tributed, tie-survey with height control points
nearby shall be performed.

6.1.2 GPS network design.

6.1.2.1

points shall not be less than two in the petroleum

The number of known plane control

geophysical prospecting GPS network. The bench-
mark point, if available nearby, shall be included
in the GPS network for height control.

6.1.2.2 The design shall be carried in accordance
with the control scope and purpose, the known
points shall be distributed as uniformly as possible.
If the benchmark has to be tied-in, the leveling
survey route shall be provided on the map.
6.1.2.3 Methods of side connection, net connec-
tion and side-point connection may be introduced in
petroleum geophysical prospecting GPS network
deployment, and the network shall be formed into
closed figure or connecting figure. Point connection
may be introduced in hard-to-access regions, or
when the accuracy requirement can be met.

6.1.3 Site selection and monument embedment.
6.1.3.1

site selection:

Requirements for point location in the
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a) Selection of the point location shall comply with
the requirements of the technical design, and
must favor the extension and tie-survey by oth-
er survey methods;

b) . The point location shall be in stable ground
foundation, can be“.used for a long time, be
easy access, and be\’&\s_ily used with equip-
ment;

c) Open sky view, no obstruction 10° above the
line of sight;

d) Keep away from high-power wireless radiation
sources (such as TV stations and microwave
stations) and high-voltage electricity transmis-
sion lines;

e) No objects present to interfere signal reception.
An anti-multipath antenna shall be used off-
shore or on a large body of water;

f) Make the most use of existing control points and
monuments in compliance with the above re-
quirements.

6.1.3.2 Steel tube, cement monument or wood-

en stake may be used for GPS markers. The cen-

tral marker shall be made stable for all classes GPS
control points. Its radius shall not exceed 2mm.

6.1.3.3 After the site selection and monument
embedment of class I GPS network, station de-
scription and network sketch shall be submitted.

Refer to Annex D for station descriptions.

6.1.4 Field observation.

6.1.4.1 Observation plan:

a) The age of the ephemeris used for the GPS visi-
bility forecast shall not exceed 30 days. The
forecast table shall include the number of visible
satellites, satellite elevation angle and azimuth,
optimum observation satellite constellation, op-
timum observing session and DOP value, etc;

b) The observation schedule shall cover the obser-
vation time, number and name (s) of survey
station (s), observation parameters and re-
ceivers’ serial numbers.

6.1.4.2 Observation:

a) Operations shall comply with the schedule;

b) The centering error for antenna setup shall be
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<S5 mm;

c) While setting up antenna with direction mark,
the antenna’ s shall be pointed to true north
within a 10°error;

d) The GPS antenna’ s height shall be measured
before and after each observation session, and
the height difference shall not exceed 3 mm;

e) The following operations are prohibited during
an observation session: shutting down and

restart the receiver; performing self-testing
(with the exception of spotting fault); chang-
ing satellite’ s elevation mask, data sample rate
and antenna position; closing or deleting files;

f) Use of the two-way radios and/or mobile
phones is prohibited in the vicinity of the work-
ing receiver. In event of a thunderstorm, turn
off all equipment, end the observation and dis-
mount the antennas

g) Fill in the logbook carefully during the observa-
tion. Refer to Annex E for the logbook format;

h) After completion the observation, download and
backup the data in time;

i) Perform the instrument test and maintenance
regularly to ensure the instrument is functioning
properly. Refer to Annex F for details.

6.1.5 Data processing.

6.1.5.1 GPS baseline processing:

a) The satellite broadcast or precise ephemeris may
be used as the initial data for the baseline pro-
cessing;

b) In the course of the baseline processing, the
technical design requirements shall be followed
while checking the quality of the baseline obser-
vation. Where the elimination proportion of the
effective data shall be < 30 percent, the base-
line solution accuracy shall comply with
6.1.1.1and 6.1.1.3;

c¢) The length difference (ds) between the repeat-
ed baselines shall meet the requirements of the

following expression:

ds <226 (3)

6.1.5.2 GPS network loop misclosures:



a) The simultaneous loop misclosure shall meet:

WI<@J

Wyégd

’ /o o (4)
Wzg?nu
W=¢W§+W§+W§<—V53”a

b) The unsimultaneous loop misclosure shall meet:

(5)

W <3V 3ns

Where, W,, W, and W, are misclosures of x, y

and 2 vectors respectively, W is the loop misclo-

sure and n is the number of sides composing the
loop.

6.1.5.3 GPS network adjustment

a) After all checks passed the requirements, the
minimally constrained adjustment shall be per-
formed. During which, a closed figure shall
constitute all baselines, while the 3-D baseline
vectors, their variance and covariance matrixes
shall be used as the observation information and
WGS — 84 coordinates of a point as the initial
data.

b) The fully constrained 3-D or 2-D adjustment
shall be performed on the basis of the effective
observations determined by the minimally con-
strained adjustment. The known coordinates of
a control point, distance or azimuth may be
used as the force constrained fixed values or
weighted observation.

c) In the minimally constrained adjustment, the
absolute corrections of baseline vectors ( Vay,
Vax and V,z) shall meet requirements of the
following expressions:

Vax < 30
Vay < 3o (6)
Vaz < 30
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d) The difference between baseline vector correc-
tions in the fully constrained adjustment and
the minimally constrained adjustment correc-
tions after removing gross errors for the same
baseline (dVay, dVay and dVaz) shall meet

the requirements of the following expressions:

dVax <20
dVay <20 (7)
dV s, <20

6.1.6 Resurvey and remedial survey:

a) The resurvey and remedial survey shall be con-
ducted in case the survey plan has not been fol-
lowed, if observations have been missed and/or
omitted in the field, or the processed observa-
tion data do not comply with 6.1.5.1,
6.1.5.2and 6.1.5.3;

b) The analysis for the resurvey and remedial sur-
vey shall be described in the data processing re-
port.

6.1.7 Compile final report for the GPS control

survey. Please refer to Annex G for the format of

the report.

6.2 Traverse survey control

6.2.1

be arranged with the connecting traverse. Refer to

Arrange the traverse survey control shall

Table 6 for various tolerances.

6.2.2 Technical requirements for traversing.

6.2.2.1 Side length survey:

a) The traverse side length shall be measured with
EDM instrument. Add constant, multiply con-
stant and meteorological correction and other
corrections stipulated in the operation manual
shall be applied during field observation;

b) To conduct single-target survey two times with
readings down to 0.001 m, take the arithmetic
mean;

¢) The maximum traverse side length shall not ex-
ceed 2 km.

6.2.2.2 Angular survey:

a) The horizontal and vertical angles shall be mea-
sured by theodolite with precision better than 2”
or total station with angle measurement MSE
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better than 3"of for two observation sets;

Table 6: Technical requirements for traverse control survey

Item Tolerance Comment
: Total length, km 40 Halve length in 3-D prospecting
. o >
Azimuth misclosure, (”) 40 VN N is station number
T I =
raverse tolerance ) It shall be computed with 10km when
Relative accuracy 1/5000
length is less than 10km
Height misclosure, m 0.20 /S S is total length in km
Difference of twice collimation error,
B 45
"
Difference of vertical index error, (”) 45
Difference of one set horizontal angle,
Observation ) 30
tolerance
Difference of distance measurement, m 0.03
It shall be computed with 0.3km when
Reciprocal height difference error, m 0.3L the length is shorter than 0.3km, L is
length in km

b) The tolerances for observing the horizontal and
vertical angles are given in Table 6.

6.2.2.3 The instrument and target height mea-

surement readings shall be down to 0.001m.

6.2.2.4 National control points, GPS static or

fast static positioning points may be used as the

starting and closing points of the traverse.

7 Geophysical points deployment

7.1 Geophysical points coordinates and height de-

termination methods:

a) Traversing;

b) Polar coordinates stake out;

¢) Combination survey of traversing and polar coor-
dinates staking out;

d) Real-time differential survey;

e) Combination survey of polar coordinates staking
out and real-time differential survey;

f) Static survey;

g) Other survey methods that meet the accuracy
requirements of geophysical prospecting.
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7.2 Traversing.

7.2.1 Types of traverse deployment:

a) Connecting traverses;

b) Closed traverses;

¢) Open traverses.

7.2.2 Refer to Table 7, 8 and 9 for various tra-

verse tolerances. The traverse length can be ex-

tended moderately when in special terrain such as

mountain areas, and the length can be extended by

50 percent when seismic exploration mapping scale

is greater than or equal to 1:25 000; in case that a

traverse length is shorter than 10km, its tolerance

shall be calculated based on that length.

7.2.3 Technical requirements for the traverse ob-

servation.

7.2.3.1 Side length survey:

a) Refer t06.2.2.1 a) for traverse side length sur-
vey methods;

b) Side length shall be measured by single target
twice with the readings down to 0.01m, the

inter-difference between the two readings shall



not exceed 0.05m, taking the arithmetic

mean;

Table 7: Primary technical specifications for traversing
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Traverse length ) o Azimuth misclosure Elevation misclosure
Mapping scale Relative precision .
km @) m
1:10 000 15
1/3 000
1: 25000 20
e 60 vN 0.40 VS
1:50 000 ’ 30
1/2 500
1:100 000 40

Note: N represents the number of survey stations and S represents traverse length in km.

Table 8: Horizontal angle and vertical angle observation tolerance
Instrument grade 2C error difference Inter-difference of index error
J2 T+45” +45”
Jo * 60" 60"
Table 9: Open traverses
Mapping scale Open traverse length, km
1:10 000
1
1:25 000
1:50 000
3
1:100 000

¢) The maximum traverse side length shall not ex-
ceed 2 km, which can be extended to 4 km in
mountainous and similar other regions. -

7.2.3.2 Angular survey:

a) The horizontal and vertical angles shall be mea-
sured using a theodolite or total station with less
than 6" MSE of angle measurement in one ob-
servation set;

b) Refer to Table 8 for horizontal and vertical an-
gle observation tolerance of a station.

7.2.3.3 Height survey:

a) The traverse height shall be observed using the
foresight and back-sight target. The tolerance
for the height difference discrepancy of the
foresight and back-sight target shall be calculat-
ed by 0.4L. In case the traverse side length is

less than 0.5km, the tolerance shall be calculat-
ed by 0.5km. L is the side length in km, and
calculation results in m.

b) Readings of instrument and target height shall
be measured down to 0.01m.

7.2.3.4 Field correction.

It is strongly required the following corrections be

made in field:

a) Correction of the distance projected to the
geoid;

b) Correction of the distance reduction to the Gauss
plane;

¢) Correction of the earth curvature and atmo-
sphere refraction error.

7.2.3.5 National control points, traverse control

points, GPS static or fast static positioning points
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or checked RTK points can be used as the starting

and closing points of the traverse.

7.2.3.6 The starting and closing azimuths of the

traverse may be determined by the two-point in-

verse computation or astronomical azimuth survey.
7.2.3.6.1 The followil}g methods may be intro-
duced for the astronomicalii“az‘gmuth survey: ‘

a) Method of Sun altitude; -

b) Method of Polaris hour angle;

¢) Method of Sun hour angle.

7.2.3.6.2 Requirements for the astronomical az-

imuth survey:

a) No less than three observation sets shall be per-
formed in the azimuth observation, and each set
shall be observed within 10 minutes;

b) On the observation day, make sure your watch
time agrees with the local time, and the air
temperature shall be measured down to one de-
gree;

¢) The Sun’s elevation shall not be lower than 8°.
It would be better not to survey the sun azimuth

between 10 : 00 to 14 : 00 (local time) when
adopting the Sun altitude method;

d) The difference between grid azimuths calculated
in each observation set shall not exceed 1" and
the final result shall be their arithmetic mean.

7.3  Geophysical point polar coordinates stake

out.

7.3.1 The coordinates of geophysical points and

height may be measured with half observation set

using the single-target, and the measurement can
be conducted with traversing, with 30" horizontal
angle return-to-zero tolerance.

7.3.2 Refer to 7.2.3.4 for field correction.

7.3.3

event that survey stations and geophysical point da-

Resurvey and remedial survey: In the

ta fail to comply with the requirements, a resurvey
or remedial survey must be conducted. Such mea-
sures shall be taken whenever problems appear dur-
ing the data-processing period.

7.3.4 Repeated survey.

7.3.4.1
shall be performed with the repeated survey on
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In one of the following cases, the check

more than two geophysical points or on one single
control point twice before the operation starts:

a) Station change;

b) Back-sight direction change;

¢) Re-centering and leveling;

d) Instrument restart.

7.3.4.2 A repeated survey ratio shall be conduct-
ed on at least 1 percent of the geophysical points for
each swath survey line.

7.3.4.3 Discrepancy tolerance for the repeated
survey: Azr<.0.6m, Ay<.0.6m, AhR<<1.0m.
7.4 A manual or electronic record may be used,
depending on the operation method and survey in-
strument.

7.4.1

and in a readable manner. Various annotations and

The manual record shall be an objective,

all calculations shall be completed before moving to
the next station.

7.4.2 Protective measures shall be taken for raw
data in the electronic record.

7.5 Data processing for traversing and polar coor-
dinates stake out.

7.5.1 The traverse data shall be calculated using
the simple adjustment method. Angle misclosure
shall be assigned based on the number of survey
stations. Misclosures of coordinates and heights
shall be done proportionally, according to the side
length.
7.5.2
shall be added to the calculated result if they were

The three corrections outlined in 7.2.3.4

neglected in the field.

7.5.3 Raw and initial data for calculations will
not be used until they have been checked.

7.5.4

electronic handbook or instrument memory shall be

Raw data recorded in magnetic cards,

edited in the following ways:

a) The incorrect point number and station rela-
tionship can be edited, under no circumstances
shall can raw observations be edited, including
the angle and side length. The instrument and
target heights can be edited and revised by re-
ferring to the field logbook;

b) Delete the incorrect, redundant data and the



data having the duplicate name in one survey
station;
¢) In the event there are common segments, the
common parts of the traverses may be used to
-combine a complete traverse with the indepen-
dent segments. .
7.5.5 The memorandurr)i“-"shall be provided during
data processing.
7.5.6 The placing of the decimal shall comply
with the following requirements while processing
data:
a) The distance, coordinate and height shall be
rounded down to 0.01m;
b) The horizontal angle, vertical angle and azimuth
shall be rounded down to 1”.
7.6 Real-time differential survey stake out.
7.6.1 Reference station.

7.6.1.1 Reference station permitted on a control

point, or other reference stations, must be
checked. Refer to 7.6.1.3.
7.6.1.2 When real-time differential and polar

coordinates method are both introduced in the geo-
physical points stake out, geophysical points with
fixed marks and surveyed through the RTK survey
may be used as the traverse control points, and the
traverse points shall not be used as reference sta-
tions.

7.6.1.3 Reference station extension:

a) The reference station shall not be developed
more than three times sequentially.

b) The accumulated baseline length between refer-
ence stations and control points shall not exceed
50km.

¢) Check each extended reference station:
——Checking object: A reference station or the

geophysical points with fixed marks sur-
veyed by the reference station;
—Checking method: Static, fast static or re-
al-time differential surveys;
—Checking tolerance: Azr <<0.2m, Ay <<
0.2m, AR<0.4m.
7.6.2 Rover station:

a) The distance from the rover station to the refer-
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ence station shall be within the range of 20 km;
b) The rover point information shall not be record-

ed unless the antenna remains in a fixed posi-

tion.
7.6.3 Check.
7.6.3.1 In one of the following circumstances, a

check shall be performed with the repeated survey

on more than two geophysical points or on one sin-

gle control point twice before the operation starts:

a) Before daily operation;

b) When reference station changes;

¢) After the update of data or parameters in the re-
ceiver or electronic handbook.

7.6.3.2 Repeated survey ratio shall be conducted

on at least 1 percent of the geophysical points for

each swath survey line.

7.6.3.3 Static or fast static survey shall be per-

formed to check the end points of each 2-D survey

line;

7.6.3.4 Tolerance of repeated survey:

a) Ar<C0.6m, Ay<<0.6m, Ah<{1.0m (Real-
time phase differential survey);

b) Ar<{1.0m, Ay<<1.0m, AR<<1.5m (Real-
time pseudo-range differential survey);

¢) Ax<<1.5m, Ay<{1.5m, Ah<{1.5m (Post-
processing differential survey).

7.6.4 Data processing for real-time differential
survey. .
7.6.4.1 Download and backup raw data to avoid
losses.
7.6.4.2  Data processing shall not be postponed
to the following day and the remedial survey and
resurvey shall be performed without delay when
missing points or points whose position errors ex-
ceed the tolerance are found. Such situations must
be carefully documented.

7.6.4.3 When a rover station’ s GPS height is

adjusted to geoid height, its height anomaly may

be obtained using one of the following approaches,
with priorities listed below:

a) Based on the height anomaly model approved by
the authentic department, and allowed to use in
the working area;
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b) Extracted from digital height anomaly maps, or
measured from height anomaly maps with scale
of 1:2 500 000 or greater, with readings down
to 0.1m;

¢) By using interpolation or fitting;

d) Corrected roving staﬁo& ’s height using the ref-
erence station’ s height™anomaly when height
anomaly difference between reference station

and rover station does not exceed 0.5m.
8 Data sorting

All useful data, reports, documents, maps, etc.

shall be carefully sorted out and/or processed and

then saved in a computer for quick reference. Hard

copies can be made. Copies of such information

must be presented after each operation.

8.1 Hard-copy data.

8.1.1 General content:

a) Operation design;

b) Operation summary (refer to Annex H);

¢) GPS control survey report;

d) Geophysical point survey result;

e) Geophysical prospecting survey quality statis-
tics.

8.1.2 Detailed content and binding sequence.

8.1.2.1

sult:

2-D line geophysical points survey re-

Cover;

——Auxiliary cover;

Table of contents;
——Technical specifications;

——Initial data;

First and last receiver points, one fold points,
source points and full fold points lists;
——Geophysical points lists;

Table of skipped receiver points;
——Survey line position diagram.
8.1.2.2 3-D line geophysical points survey re-

sult:

Cover;

Auxiliary cover;

Table of contents;

Technical specification;
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—Initial data;

—3-D survey area, and border inflection point
coordinates of the operation boundary;

—3-D pre-migration full fold area, and border
inflection point coordinates;

——3-D one-fold area, and border inflection point
coordinates;

———Geophysical points result;

Table of skipped receiver points;

Retrievable source points result;

Survey line position diagram.

8.1.2.3 Geophysical prospecting survey quality
statistics:

—Cover;

‘Table of contents;

———Client checking and acceptance memo;

——Contractor checking and acceptance memo;

Technical specifications;

——Seismic line quality statistics;

Traverse survey quality statistics;

——Comparison of coordinate statistics of pre-plot-
ted and post-plotted 2-D and 3-D lines starting
and ending points;

—2-D line intersection;

——2-D line intersection quality control statistics;

——Geophysical points quality control statistics;

Survey line position diagram.

8.2 Soft-copy data:

a) Raw record of geophysical points and GPS sur-
veys;

b) Geophysical points survey result (result of two
zones shall be provided when lines cross two
projection zones), refer to Annex I for storage
format;

¢) Seismic line quality statistics, refer to Annex J
for relative format:

—Seismic line quality statistics;

Traverse survey quality statistics;
——Control points result;

——Comparison of coordinate statistics of pre-plot-
ted and post-plotted 2-D & 3-D lines starting
and ending points;

—2-D line intersection;



—2-D line intersection quality control statistics;

——Geophysical points quality control statistics;

—Comparison of Coordinate statistics of pre-
plotted and post-plotted geophysical points;

—Line position diagram.

d) Data explanatory documents.
9 Data check and acceptance

9.1 Check items
9.1.1
9.1.2 Raw data and initial data.
9.1.3 GPS control survey:

a) Site selection and monument embedment;

Instrument certificate.

b) Control points tied-surveyed;

c¢) Duration of observation session;

d) Methods of GPS network adjustment and vari-

ous ways of precision evaluation;

e) Methods of selecting parameters, computing and

utilization;

f) Height anomaly adjusting or height fitting;

g) Coordinates system, height system and projec-
tion type and zone.

9.1.4 Astronomic azimuth:

a) Observation method, altitude angle, observation

time and observation sets;

b) Azimuth difference between observation sets.

9.1.5 Traverse:

a) Traverse station selection, deployment and con-

nection type;

b) Observation sets, side length, total length,
open traverse length, azimuth misclosure,
height misclosure and relative precision.

9.1.6 Geophysical points stake out:

a) Stake out method, accuracy, point interval,
point offset;

b) Geophysical point position MSE, height MSE;

¢) Repeated survey ratio and accuracy of field geo-

physical points. '

9.1.7 Hard-copy data to be submitted:

a) Survey results and drawings necessary for geo-

physical data processing and interpretation;

b) Binding sequence of result logbooks and quality

statistics.
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9.1.8 Softcopy data:

a) Data storage format;

b) Electronic data.

Note: Soft-copy data shall be consistent with the

hard-copies.

9.2 Result quality evaluation

Survey result quality evaluation shall be classified

either by “qualified” or “unqualified”.

9.2.1 Any qualified result shall meet all follow-

ing requirements:

——The raw field record is required to be com-
plete, objective and readable;

—The various traverse precisions are in compli-
ance with the specified standard;

—The position of the survey line must comply
with the geophysical requirements;

——The number of geophysical points whose stak-
ing errors are greater than the tolerance shall
not exceed 2 percent of the total;

—The number of geophysical points whose point
interval errors are greater than the tolerance

shall not exceed 2 percent of the total;

Repeated survey ratio of geophysical points,
position MSE and height MSE shall be all in
the range of the specified tolerance;

—The submitted items shall be complete and

correct.

9.2.2
following requirements shall be regarded as unqual-
ified:

—One of the traverse errors exceeds the toler-

Any result that meets one or more of the

ance;

——The position and length of traverse do not
comply with the geophysical requirements;

—The number of geophysical points whose stak-
ing errors are greater than the tolerance ex-
ceeds 2 percent of the total;

—The number of geophysical points whose point
interval errors are greater than the tolerance
exceeds 2 percent of the total;

—The repeated survey ratio of geophysical
points, position MSE and height MSE exceed
the range of the specified tolerance.
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9.3 Acceptance opinion paper

A check and acceptance report shall be written by
the client. The following shall be included:

a) Operation overview;

b) References for check and acceptance;

c¢) Task description:

Survey line length;
Full fold length;

Number of source and receiver points surveyed

and skipped;

52

Field check description.
d) Quality description:

Accuracy of survey line position;
——MSE of Point position and height;
——COrther technical aspects.

e) Data sorting:

Hard-copy data;
—Soft-copy data.

f) Conclusions.
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Annex A

(Normative)

Description of geodetic system

A.1  Basic parameters; key geometric and geo-
physical constants of th?»\tellipsoid for World
Geodetic System — 1984 (WGS — 84)

A.1.1 Basic parameters of the ellipsoid:
Major radius of ellipsoid a =6 378 137 m
Earth gravitation constant (including aerosphere )
GM =3 986 005 X 10%m>+s 2
Coefficient of normalized second order zonal har-
monics Cyp= —484.166 85x 10 °
Angular velocity of earth rotation

w=7292 115x10 "rad-s~!
A.1.2 Key geometric and geophysical constants
of the ellipsoid:
Minor radius of ellipsoid 5 =6 356 752.3142m
Flattening o =1/298.257 223 563
Square of first eccentricity .

¢*=0.006 694 379 990 13
Square of second eccentricity

e?=0.006 739 496 742 227
Normal ellipsoid gravity potential

Uy =62 636 860.849 Tm?+s >
Normal gravity on equator

Y0=9.970 326 771 4m-s >
A.1.3 WGS84 (G730) GM =3 986 004.418 X
10®m®+s72, and other basic paramelers, geometric
and geophysical constants of the ellipsoid refer to
A.1.1. and A.1.2.

A.2 Basic parameters, key geometric and geo-
physical constants of the ellipsoid for Xi’ an
Geodetic System — 1980

A.2.1 Basic parameters of the ellipsoid:
Major radius of ellipsoid @ =6 378 140m
Earth gravitation constant (including aerosphere)
GM =3 986 005 < 108m>+s 2
Coefficient of second-order zonal harmonics
J>=1082.63x10°
Angular velocity of earth rotation
w=7292 115x10 "rad-s™!
A.2.2 Key constants of the ellipsoid in geometry
and physics:
Minor radius of ellipsoid 6 =6 356 755.288 2m
Flattening « = 1/298.257
Square of first eccentricity
e*=0.006 694 384 999 59
Square of second eccentricity
e?=0.006 739 501 819 47
Normal ellipsoid gravity potential
Up=6 263 683X 10m?+s ™2
Normal gravity on equator ¥;=9.780318m-+s 2
A.3 Basic geometric parameters of the ellipsoid
for Beijing Geodetic System - 1954
Major radius of ellipsoid a =6 378 245 m
Minor radius of ellipsoid & =6 356 863.018 8 m
Flattening « =1/298.3
Square of first eccentricity
e?=0.006 693 421 622 966
Square of second eccentricity
e'?=0.006 738 525 414 683
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Annex B
{ Informative)

The format of survey line qualified notice

"Surveyed by: B Survey date: from to
Area: line (swath) , line length km,
stake No. from to ;  total points : receiver
points , shot points , skipped receiver points ; all the above items have been checked,

approved and applied with the requirements of the relevant geophysical prospecting surveying standards and operation de-

signsy. Thus the operation shall be carried out.

Remarks:

(Stake numbers for skipped receiver points and retrievable source points are filled in here. )

Signature: Data processor: Date:
Chief surveyor: Date:
Party chief: Date:
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Annex C
{ Informative)

Survey operation design

The design of surveying operation shall consist of ;

C.1 General

Task origination;

——Contract number;

Survey line distribution;
—Cperation workload;

Survey area description.

C.2 Operating Schedule

——peration method;

—Infilling control points plan;

~——Geophysical line operation plan etc.
C.3 Technical basis

—Surveying standards/specifications;
—Coordinate system, height system, projection
and mapping scale for the surveying results.

C.4 Technical requirements

C.4.1 Technical requirement for geophysical ex-

ploration

——Allowable range of receiver point and source
point offset;

——Allowable range of receiver interval and source
interval;

——Allowable range of the coordinate difference
between pre-plotted and post-plotted 2-D line
endpoints;

——Allowable range of the coordinate difference
between pre-plotted and post-plotted of the re-
ceiver points and shot points in 3-D seismic ex-
ploration;

——Acceptable range of distance error of the re-
ceiver and source interval in 3-D seismic explo-

ration;

Technical requirements for the skipped points,

infilling points and make-up source points;

—The error tolerance and the allowable location
range of offset points, full fold points, receiv-
er points and intersecting points in 2-D sur-
vey;

—Other technical requirements for geophysical
prospecting.

C.4.2 Technical requirements for survey

Method of control survey and technical re-
quirements;

—Coordinate transformation parameters origina-
tion;

—Method of local elevation adjustment and tech-
nical requirements;

~——Method of geophysical points survey, techni-

cal requirements and accuracy specifications.

C.5 Personal and equipment

Personal organization;
——Instrument type, model, and quantity.

C.6 Quality assurance

Key factors affecting the surveying and quality
and quality assurance measures;
——FEmbedment of survey markers and protection

measures.
C.7 Location of designed survey lines

~—Stake number of start and end points, pre-
plotted coordinates, azimuths and lengths of
2-D seismic lines;

——Initial point, designed azimuth, operation
boundary, single-fold or full-fold boundary,
relationships between swaths, stake numbers
of start and end points for receiver and shot

lines of 3-D seismic lines.

C.8 Data processing and result submission

C.9 HSE management
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Annex D

( Informative)

The format of GPS station description

Daté: .. Observer: Draftsman: Checker:
~. . Name Surface
~GPS point .
No. condition
Point name
and type Adjacent points description Monument  descrip-
(name, number, distance, tion ( single/double,
visibility) new/old, type)
Location
Access
roximate X
Map number App ]
coordinates L B
(Sketch map)
Remarks
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Annex E
(Informative)
The format of GPS observation logbook

Project: ,
Operator: ) ] Date:
Station name: Station No. :
Weather: Session No. :
Station approximate coordinates: Itisa
new point
Latitude: ° ’ control point
Longitude: ° ’ benchmark
Height: m
Recording time: Local time UTC Time zone:
From: to
Receiver S/N: Antenna S/N:
Antenna height: m Post-observation height checked: m
Pre-observation height measurements: 1. __ 2. Average: m
Sketch for antenna height measurement Station sketch and obstacles around the station
Remarks:
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Annex

F

{ Normative)

Test and maintenance of surveying instruments

F.1 Maintenance of 6f)t§cal theodolite and in-
frared EDM

F.1.1 Precautions:

a) The instrument should be mounted on a tripod
and attended by a designated person against
damage from passengers and vehicles.

b) The instrument should be protected from sun-
shine and rain. An umbrella should be used
when the instrument is operated in strong sun-
shine, rain or dew.

¢) When the instrument becomes wet during oper-
ation, it should be dried in a place with good
ventilation after operation.

d) Sitting on the instrument case is forbidden.

e) Under no circumstances, shall the EDM tele-
scope be aimed directly at the sun, and the dis-
tance measure unit should be removed or the
transmit /receive lens should be covered with a
dark filter when observing the sun azimuth.

F.1.2 Transportation and storage of survey in-

struments:

a) A person shall be assigned to oversee the daily
packing, unpacking and station moving.

b) During long distance transportation, the instru-
ment shall be placed in a shockproof case and
covered with waterproof material. During load-
ing, the instrument must be in upright position
and should not be placed upside down. A per-
son shall be designated for the transportation.

¢) The instrument should be stored in a ventilated
dry room with good temperature. The instru-
ment shall not be placed close to a stove or heat-
ing pipes.

d) Maintenance shall be periodically fulfilled if the

instrument has been idle for a long time.
F.2 Maintenance of total station

F.2.1 Maintenance of power supply facilities:
58

a) To protect the power supply facilities, power
plug or data interface shall be inserted or pull
out only when the instrument (total station or
PC, etc.) is turned off.

b) Batteries shall be removed from the instrument
when the annual operation is completed or the
instrument will not be used for a long time.

¢) During idle period, maintenance procedure shall
be fulfilled in accordance with instruction in the
user’ s manual, including maintenance of bat-
teries, the charging period and environmental
requirements for maintenance.

d) The plugs and sockets of the power supply units
shall be kept clean.

F.2.2 Maintenance of the instrument main unit:

a) The telescope shall not aimed directly at the sun
without a light filter cover.

b) An umbrella should be used when the instru-
ment is operated in strong sunshine, rain or
dew.

¢) The instrument lens shall be capped and the in-
strument shall be protected with a dust proof
cover when operation is completed.

d) The observation shall stop and the cause should
be determined by following the instruction, if
the instrument’s alarm sounds.

e) The instrument shall be shut off during thunder
and/or lightning.

f) The instrument’s case shall not be used as a seat
or base.

g) The instrument shall be cleaned with a soft
brush. The accessory brush supplied with the
instrument shall be used to remove the dust
when the lens is dirty.

h) Organic solvent shall not be used for cleaning
the monitor, keyboard or its case.

i) I the instrument becomes wet, it should be

dried immediately and more desiccant should be



put in the case.

j) The internal battery shall be removed before in-
strument is packed long distance transportation.
The instrument and its accessories shall be

~ placed in a specified shockproof box.

F.2.3 Maintenance- af accessories: )

a) The tripod’s screws slmll be inspected frequent-
ly. A screw shall be tig\fltened immediately if it
becomes loose.

b) The setscrews of the prism shall be inspected
frequently.

¢) The lens of the prism shall be kept clean.

d) The screws of the prism pedestal shall be in-
spected frequently. The setscrews of the tripod
base shall be fixed tightly during long distance

transportation.
F.3 Maintenance of GPS receiver

F.3.1

a) Appearance of receiver and antenna.

General inspection;

b) Conditions and integrity of parts, accessories,
other auxiliary equipment and manuals.
¢) Parts connections.

F.3.2

a) Receiver power connection.

Inspection after turned on;

b) Signal lamps, push buttons and display units.
c) Self-test.

F.3.3 Retest after check or repairs.

F.3.4 Establishment of check and files.

F.3.5 Precautions during transportation :

a) The receiver shall be well packed in a box dur-

ing transportation. Handle gently to avoid
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banging, placing upside down and/or heavy
loads. A person shall be designated to oversee
the transportation.

b) The receiver box shall be placed properly to
avoid collision and falling caused by abrupt
start-up, braking or sharp turns during trans-
portation.

¢) The driver shall control the speed.

d) The antenna shall be stored away from metal
when loaded into box and the vehicle, and the
cable shall be properly placed.

F.3.6 Storage:

a) The keeper shall be responsible for GPS receiver
storage.

b) The receiver shall be cleaned with a soft cloth
and brush thoroughly when it is out of opera-
tion. The receiver shall be placed in a box with
a soft cushion to avoid vibration, humidity,
sunshine and dust.

c) The receiver shall be stored in a ventilated room
with good temperature and not be placed close
to a stove or heating pipes.

d) The receiver shall be powered and inspected ev-
ery one or two months during storage. The in-
strument shall be charged as required.

e) The antenna cable used at the site over a long
period shall be tested every six months.

f) The instrument shall not be disassembled, and
shall be repaired by qualified workers. When a
failure occurs, a detailed accident report shall be

written.
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Annex G
(Informative)

GPS control survey report

A GPS control survey report shall generally in-

clude: '

a) Task origination, existing data from the work
area, project name, objective, and basic accu-
racy requirements;

b) Scope, location, geography, climate, traffic,
communication, power supply of the surveying
area, etc. ;

c) Surveying crew, work period, personal and
technical status;

d) Surveying technical basis;

e) Surveying instrument type, precision, test and
application;

f) Site selection and monument embedment;

g) Observation method, additional survey and
resurvey, problem explanation;

h) Field observation quality analysis and field

check results;
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i) Scheme of data processing, software and
ephemeris to be used, initial data, coordinate
system, minimally constrained adjustment and
fully constrained adjustment;

j) Error test, accuracy estimation of the related

parameters and adjusted results;

k) Description of coordinate transformation and
height conversion;

1) Checking for control point’ s geoid height
through fitting or conversion;

m) Calculation of coordinate transformation pa-
rameters;

n) Unsolved problems remaining in the survey re-
sult, other relative problems, and suggestions
for improvement;

o) All tables and maps;

p) Survey result list.
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Amnex H
{ Informative)

Summary of survey operation

When the annual operation is completed, a summa-
e /
ry report shall be prepared“fn accordance with the

N

following ;
H.1 General

a) Task origination, contract number;

b) Location, scope and jurisdiction of surveying
area,;

c) Natural environment, geography, traffic, cli-

mate and difficulties.
H.2 Operation implementation

a) The date of commencement and finish;
b) The number of control points;
c) Completed survey line length and number of

geophysical points.

H.3 Technical basis for operation

H.4 Operation procedure

a) Deployment of control points;

b) Operation method;

¢) Operation organization;
d) Equipment utilization;
e) Data processing;

f) Problems and solutions during operation.
H.5 Operation quality

a) Traverse accuracy and error distribution of the
weakest points;

b) Error analysis for the geophysical points;

¢) Verification for resurvey of geophysical points;

d) Intersection calculation and tie survey;

e) Difference between pre-plotted coordinate and
post-plotted coordinate of the endpoints (in-
clude inflexion in 3-D boundary) .

H.6 HSE implementation

H.7 Data submission

H.8 Conclusions and recommendation
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Annex 1
( Informative)

Data format of seismic survey results

I.1 General

The coordinates and elevatisn ot the geophysical
points on the seismic line may be determined by in-
terpolation between surveyed points. The point file
shall include coordinates and elevation of all geo-
physical points (surveyed and interpolated), and
permanent markers. The shot point file will be
ranked in terms of time, while the receiver point
file according to ascending of the line number,
point number, and index number. In order to
avoid confusion, each receiver point and shot point
must have its own exclusive name.

I.1.1 Specification of data record:

a) A survey SPS data set consists of two files,
each with an identical header record, and each
ending with ‘EOF’ (1—3 column);

b) The first file: receiver point file, including
several detailed records of receiver points or
permanent markers;

¢) The second file: shot point file, including sev-
eral detailed records of shot points.

I1.1.2 Ranking sequence of complementary data

records:

a) Receiver point file: “R” records, sorted ac-

cording to line number, point number and in-
Description
a) Record ID “H”
b) Header record type
¢) Header record type modifier
d) Description of parameter

e) Parameter data

HO to H20 in the header are necessary records for

all surveys, which can’t be omitted even no data

entry needed (parameters must be input in H18).

Header types H21 to H25 are necessary for the pro-
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dex number.
b) Shot point file; “S”
to shot date (Julian day) and time.
I.1.3
(compact disk).

records, sorted according
Format of auxiliary data in floppy disk

Specification of floppy disk (compact disk) is com-

posed of ;

Code : MS-DOS compatible ASCII files;

Recording length: 80 bytes, followed by a car-
riage return in column 81 and line feed in col-
umn 82;

Filename : filename should be related to the survey
area, observation date and ranking, while the
extension name related to the file type:

“S” for shot point record, e.g. PRJX90.501

“R” for receiver point record, e.g. PRJX90.R01

Generally, a file will start with several “header”

records followed by “data records”.
I.2 Record specification

1.2.1 Headeér records

1.2.1.1 General introduction

Each file shall begin with several headers followed
by data record. The header shall include relevant
information and control parameters of data record.

Format of a header is normally as follows:

Cols Format
1 Al
2—3 12
4 Il
5—32 7A4
33—80 See example

jection. In projection definition, the application of
head blocks is as follows:

Transverse Mercator: H120, H231, H232,

H241, H242;



UTM: H19, H220;

Spherical  projection: H231, H292, H241,
H242;
Oblique Mercator projection: H231, H232,

H241, H242, H259 and H256 or H257 or H258;

Lambert conical projection: H210, H220, /1-1231 ,

H232, H241, F242.

Header record type H26 is a free format, statement

to express associated information.

1.2.1.2 Description of header recorders

a) 5—32 cols for parameter description, left justi-
fied;

b) 33—80 cols for input parameters, left justified;

Item Parameters specification
1—4Cols 5—32Cols

HO0 SPS format version number

HO1 Description of survey area

HO02 Date of survey
HO021 Post-plot date of issue

HO03 Client

HO04 Geophysical contractor
HOS5 Positioning contractor
HO06 Pos. Proc. contractor

HO8 Coordinate location
H10 Clock time w. r. t. GMT

H11 Spare

Hi2 Geodetic datum, — spheroid
H13 Spare

H14 Geodetic datum parameters
H15 Spare

H16 Spare

H17 Vertical datum description
Hi18 Projection type

H19 Projection zone

H20 Description of grid units
H201 Factor to meter

H210 Lat.of standard parallel (s)
H220 Long. of central meridian
H231 Grid origin

H232 Grid coord. at origin
H241 Scale factor

H242 Lat., long. scale factor
H256 Lat., long. initial line
H257 Circular bearing of H256
H258 Quadrant bearing of H256
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¢) 33—34 cols for codes of instrument, receiver or
vibrator;

d) 33—80 cols for free format (12A4) of parame-
ter domain, of which the morphology parting
follows the principles as below: comma (,) is
used for parameter parting, semicolon (;) for
parameters string ending. Each parameter can-
not contain any commas ¢, or semicolons ‘;’;

e) All distance expressed in meter (s) except grid
unit which is defined by H20 and can be trans-
ferred into meter by conversion factor of H201.

1.2.1.3 Necessary header records

Column No. Parameter format
33—80 12A4
33—80 12A4
33—80 12A4
33—80 12A4
33—80 12A4
33—80 12A4
33—80 12A4
33—80 12A4
33—80 12A4

33—80 12A4
33—80 12A4

33—80 3A4, 3A4, F12.3, Fi2.7
33—80 12A4

33—80 3 (F8.3), 4 (F6.3)
33—80 12A4

33—80 12A4

33—80 12A4

33—80 12A4

33—80 12A4

33—56 6A4

33—46 F14.8

33—56 2 (I3, 12, F6.3, Al)
33—44 I3, 12, F6.3, Al
33—56 2 (13, 12, F6.3, Al)
33—56 2 (F11.2, A1)

33—44 F12.10

33—56 2 (F11.2, Al, F6.3, A1)
33—56 4 (13, 12, F6.3, Al)
33—44 13, 12, F7.4

33—44 Al, 212, F6.3, Al
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H259 Angle from skew 33—44 13, 12, F7.4
Any other relevant information (This record can be
H26 —80 19A4
repeated as required)
H30 Project code and description 33—78 3A2, 10A4
H31 Line number format 33—80 12A4
1.2.1.4 Head block i'éqgrder for quality ‘control
Item Parameter; specification Column No. Parameter format
1—4cols 5—32cols
H990 R, S file quality control 33—60 2A4, 14, 4A4
H991 Coord. status final /prov 33—68 4A4, 14, 4A4

I1.2.2 Data record
Result record for geophysical exploration survey

consists of six domains—recorder ID, line No. ,

point No. , point easting, point northing and eleva-
tion. The requirement of data column record is in

table I.1.

Table I.1: The requirement of data column record

Field Field definition Cols Format Unit Comments
1 Recorder 1D 1—1 Al — Ror$S
2 Line No. (left justified) 2—17 4A4 — ID of shot line or receiver line
3 Point No. (right justified) 18—25 2A4 — ID of shot point or receiver point
4 Point index 26—26 Il — Range: 1 t0 9, default is 1
Defined in header records, description
5 Point code 27—28 A2 — the character of shot point or receiver
point
) Easting value of H23 with precession
6 Easting 47—55 Fo.1 m
down to 0.1m
Northing value of H23 with precession
7 Northing 56—65 F10.1 m
down to 0.1m
Elevation of hysical point with pre-
8 | Elevation 66—71 | F6.1 m VaTion OF BEOpAYSIcel point with pre
cession down to 0. 1m
Note: Point code example:
“PM” for permanent marker;
“KL” for point to be cancelled or ignored, generally refers to blank point;
“G1”, ..., “G9”; “H1”, ..., “H9”; “R1”, ..., “R9” for receiver code;
“VI7, ., fV9Ty “ELT, ..., “E9"; “Al”, ..., “A9”; ‘W17, ..., “W9"; “S1”, ..., “S9” for shot code.

1.3 Example of SPS format coding for seismic survey data

1.3.1 SPS file for receiver point
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R FILE

HOO0 SPS format version num.
HO1 Description of survey area
HO2 Date of survey
HO021Post-plot date of issue
HO3 Client

HO04 Geophysical contractor
HOS5 Positioning contractor
H06 Pos. proc. contractor
HO8 Coordinate location
H10 Clock time w. r.
H11 Spare

H12 Geodetic datum, — spheroid
H13 Spare

H14 Geodetic datum parameters
H15 Spare

H16 Spare

H17 Vertical datum description

t. GMT

H18 Projection type

H19 Projection zone

H20 Description of grid units
H201 Factor to meter

H210 Lat. of standard parallel (s)
H220 Long. of central meridian
H231 Grid origin

H232 Grid coord. at origin
H241 Scale factor

H242 Lat., long. scale factor
H256 Lat., long. initial line
H257 Circular bearing of H256
H258 Quadrant bearing of H256
H259 Angle from skew

H26

H26

H30 Project code and description
H31 Line number format

H990 R, S file quality control
H991 Coord. status final/prov

H26 567890 1234567890 1234567890
H26 1 2 3
RSTM125 2691Gl
RSTM125 2701G1
RSTM125 2711G1
RSTM125 2721G1
RSTM125 2731G1
RSTM125 2741G1
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SPS001, 080ct1990 (SHELL EP 90 —2935);
China, stm well area of tarim, xinjiang;

start : 2001.05.14 — end : 2001.05.14;
05/14/2001;

ta zhi;

BGP1;

BGP1;

BGP1;

Center of source and of receiver pattern;

BEIJING 54 6378245.000 298.3000000

15.800 —154.400 —82.300 0.000 0.000 0.000 0.000

HUANGHAI SYSTEM, QINGDAO SHANGDONG, CHINA;
TM™;

15;

METERS;
1.00000000
0.0000N
81.0000E
0.000N81.0000E
500000.00E0. 00N
1.6000000000
0.0000N81 .0000E

H14 Datum transformation from Everest to WGS— 84;
Local Map Coord. Grid = Easting values + 15000000m;
STM 3-D KANTAN;

0571472001, 0100, MR. LIU;
Final, 10/3/01, 1600MR. YUAN;
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1234567890 1234567890 1234567890 1234567890 1234567890
4 5 6 7 8

259573.5  4582662.9  929.3

259574.8  4582702.8  930.3

259576.1  4582742.9  931.0

259577.3  4582782.8 929.4

259578.7 4582822.9  928.9

259579.8  4582862.8  929.2
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RSTM125
RSTM125
RSTM125
RSTM125
RSTM125
RSTMI125
RSTM125
RSTM125
RSTMI25
RSTM125
RSTM125
RSTM125
RSTM125
RSTM125
RSTM125
RSTMI125
RSTM125
RSTMI125
RSTMI125
EOF

1.3.2 SPS file for shot point
SFILE

HO0O0 SPS format version num.
HO1 Description of survey area
HO02 Date of survey
H021Post-plot date of issue

HO3 Client

HO04 Geophysical contractor

HO5 Positioning contractor

HO06 Pos. proc. contractor

HO8 Coordinate location

H10 Clock time w. r. t. GMT
H11 Spare

H12 Geodetic datum, — spheroid
H13 Spare

H14 Geodetic datum parameters
H15 Spare

H16 Spare

H17 Vertical datum description
H18 Projection type

H19 Projection zone

H20 Description of grid units
H201Factor to meter

H210Lat. of standard parallel (s)
H220Long. of central meridian
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2751G1
2761G1
2771G1
2781Gl1
2791G1
2801G1
2811Gt
2821Gl
2831G1
2841G1
2851Gi
2861G1
2871G1
2881Gl1
2891Gl1
2901Gt
2911G1
2921G1
2931G1

~

259581.0  4582902.7  929.2
259582.4  4582942.6  929.0
259583.8  4582982.7  928.9
259584.9  4583022.6  928.8
259586.3  4583062.8  929.1
259587.5 4583102.7  929.7
259588.6  4583142.6  929.2
259589.9  4583182.6  929.3
259591.3  4583222.7 929.5
259592.5  4583262.7  927.6
259593.7 4583302.5  929.0
259595.2 4583342.7  929.0
259596.4  4583382.5  928.9
259597.6 4583422.6  927.7
259599.0 4583462.6  928.0
259600.2 4583502.6  928.0
259601.5 4583542.5 927.4
259602.8 4583582.4  927.8
259604.1 4583622.4  927.5

SPS001, 080ct1990 (SHELL EP 90 —2935);
china, stm well area of tarim, xinjiang;

start: 2001.05.14 —end : 2001.05.14;
05/14/2001;

ta zhi;

BGP1;

BGP1;

BGP1;

Center of source and of receiver pattern;

-8

BEIING 54 6378245.000 298.3000000

15.800 — 154.400 —82.300 0.000 0.000 0.000 0.000

HUANGHAI SYSTEM, QINGDAO SHANGDONG, CHINA;
TM;

15;

METERS;

1.00000000

0.0000N

81.0000E



H231Grid origin

H232Grid coord. at origin
H241Scale factor

H242Lat. , long. scale factor
H256Lat. , long. initial line
H257Circular bearing of H256
H258Quadrant bearing of H256
H259Angle from skew

H26
H26

H30 Project code and description
H31 Line number format

H990R, S file quality control
H991Coord. status final /prov
567890 1234567890

H26
H26

SSTM125.
SSTM126.
SSTM115.
SSTM127.
SSTML116.
SSTM128.
SSTM117.
SSTM129.
SSTM118.
SSTM130.
SSTM119.
SSTM131.
SSTM120.
SSTM132.
SSTM121.
SSTM122.
SSTM114.
SSTM116.
SSTM125.

EOF

5
5
5

L% B B Y Y N Y IR Y Y Y R Y SV Y

1

2

3
95.51E1
295.51E1
295.51E1
295.51E1
295.51E1
295.51E1
295.51E1
295.51E1
295.51E1
295.51E1
295.51E1
295.51E1
295.51E1
295.51E1
295.51E1
295.51E1
295.51E1
308.51E1
308.51E1

0.000N81.0000E
500000.00E0.00N
1.0000000000
0.0000N81.0000E

H14 Datum transformation from Everest to WGS— 84;
Local Map Coord. Grid = Easting values + 15000000m;

STM 3-D KANTAN;

05/14/2001, 0100, MR. LIU;
Final, 10/3/01, 1600MR. YUAN;

1234567890 1234567890 1234567890 1234567890

4 5
259627.0
259666.9
259227.1
259707.0
259267.2
259747.0
259307.4
259787.0
259347.2
259826.9
259387.2
259866.9
259427.3
259907.0
259467.0
259507.1
259187.2
259283.7
259643.6
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1234567890
6 7
4583721.4  929.5
4583720.2  929.4
4583734.0  929.0
4583718.9  928.9
4583732.8  929.6
4583717.6  928.4
4583731.5 930.3
4583716.4  928.1
4583730.3  929.5
4583715.0  928.4
4583729.0  927.3
4583713.8  929.0
4583727.7  929.2
4583712.7  929.0
4583726.6  929.2
4583725.2  929.5
4583735.4  929.5
4584252.8  928.9
4584241.2  927.8
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Annex J

{ Informative)

Format of seismic survey results

J.1 Format of techniqug statement

Technique statement

Crew No. Area
Instrument
Applicable .
technical Mch;sleng
standard
Coordinate Elevation
system system
Quantity of Quantity of
control points traverse
Quantity of line Traverse km
lines km RTK km
Position . =+ =+
+ m,=%* m m,=+t m
Quality of MSE B m S}lrv:gr gu;l;)]] Y
traverses Elevation n m o8 Il)nt}; mpy=% m
MSE - po
[/3]
. . _1 (LS
Notel: Position MSE (mean square error) of traverse points m, = N
n represents the number of traverse misclosures.
. 1 Al
Note2: Elevation MSE (mean square error) of traverse points my, = N,
n represents the number of traverse misclosures.
71‘ 2
;1 (Axi)

Note3: Northing MSE (mean square error) of geophysical points m, = o

’

Al'i - X — X;
x; is the northing of repeated points, z’; is the northing of surveyed points, 7 is the total num-

ber of geophysical points.

21 (Ayi )2

Note4: Easting MSE (mean square error) of geophysical points m, = ':——2;—‘
Ay, = y;i — ¥

y; is the easting of repeated points, 3y’; is the easting of surveyed points, # is the total number of

geophysical points.

3 (Ak;)?
Note5: Elevation MSE (mean square error) of geophysical points m; = ':—lﬁ—

Ah; = h; — h';
h; is the elevation of repeated points, h’; is the elevation of surveyed points, 7 is the total num-
ber of geophysical points.
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J.2 Format of statistics of difference between post-plotted coordinates and pre-plotted coordinates for 2-
D (3-D) line endpoints

Statistics of difference between post-plotted coordinates

and pre-plotted coordinates for 2-D (3-D) line endpoints

Line Point Point N Post-plotted Pre-plotted Difference
* coordinates coordinates Remarks
No. No. code N y R y Ar Ay Aé
Prepared by: Checked by:
Notes: Coding example:
R—receiver endpoint;
S—shot endpoint;
O—single fold endpoint;
F—{ull fold endpoint.
J.3 Format Of 2-D line checking quality control statistics for intersection
2-D Line checking quality control statistics for intersection
Second- | First- Point Results of Point results of Diff
survey | survey second-surveyed line first-surveyed line erence Remarks
line No. | line No. | Point x y h Point x y h As Ah
Prepared by: Checked by:
Notes: As= v/ Ax?+ Ay?
J.4 Format of survey quality statistics for traverse
Survey quality statistics for Traverse
Line Traverse Azimuth misclosure Elevation misclosure Relative precision Associated
name length Tolerance Surveyed Tolerance Surveyed Tolerance .| Surveyed lines
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