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Abstract; With the developments of exploration and production of natural gas in the Dongsheng gas field of
Hangjingi area, northern part of Ordos Basin, industrial valued helium has been discovered in this area. Natural
gases from 166 wells in the Dongsheng gas field were analyzed in this study and results show that the helium contents
of these gases range from 0.045% to 0.487%, with an average value of 0.118%, indicating industrial value for the
helium resource. Two basement-faults developed zones of Duguijiahan and Shiguhao in the center of the gas field have
relative higher content of helium, with an average value higher than 0.1%, indicating a great exploration potential. The
average helium contents decrease from the lower stratum ( the first member of Xiashihezi Formation, P,x') to the
upper stratum ( the third member of Xiashihezi Formation, P,x’), indicating that the P,x' and P,x” are potential
targets for helium exploration and development. According to helium isotopic compositions, helium in the Dongsheng

gas field has of a typical crust source, mainly from Archean—Proterozoic metamorphic rock—granite series in the
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basement. It is clear that helium distribution in the Dongsheng gas field was controlled by both basement lithofacies
and deep fractures. Helium is enriched mainly along deep basement fractures such as Borjianghaizi and
Wulanjilinmiao, and at the intersection of second-level fractures communicating helium source and fourth-level
faults being migration pathways, and in the areas of Archean — Proterozoic metamorphic rock — granite series
basement distribution. The variation of helium content with gas well production performance in short and medium
term of key natural gas wells in the Dongsheng gas field showed that the helium contents in natural gases are
stable in a relatively long term. The proved helium reserves are 244.4 x 10° m’ and the 3P reserves are
approaching 830.4x10° m® by volume method. Thus, the Dongsheng gas field is considered as the first supergiant
helium-rich gas field in China. It is suggested that the Dongsheng gas field in the Ordos Basin should be regarded
as a pilot test area for the development and utilization of helium resources, and the feasibility of building helium
strategic reserve base should be accelerated. The research on helium accumulation mechanism, resource potential
evaluation and comprehensive utilization of helium and other associated resources in natural gas should be
strengthened in major oil and gas bearing basins, in order to guide the exploration, development and comprehen-
sive utilization of helium resources.

Key words: helium content; proved helium reserves; supergiant helium-rich gas field; Dongsheng gas field;

Hangjinqi area; Ordos Basin
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Table 1 Distribution of gas samples collected
from Dongsheng gas field, Ordos Basin
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Fig.1 Location (a) and zone division (b) of Dongsheng gas field, Ordos Basin
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Fig.3  Variation curves of helium contents in natural gases of
4 key wells in recent 5 years, Dongsheng gas field, Ordos Basin
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Table 2 Statistics of helium contents in different zones
of Dongsheng gas field, Ordos Basin
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Table 3 Statistics of helium contents in different layers
of Dongsheng gas field, Ordos Basin

[=Y0s ¥/ He SHKAT He &8 KT He &g
= 0 0.1%8/10 01% 5 /% ¥IHE/%
a3 B 23 11 47.8 0.098
&2 B 29 22 75.9 0.123
1B 85 39 45.9 0.129
& 1+E 2+
P 13 4 30.8 0.085
e
! 11 1 9.1 0.084
THaETH
1L PG £ 4 0 0 0.082
LI PG4+
1 1 100.0 0.487
KIFEH
At 166 78 47.0 0.118
100
® 1B
° N o o F2B
& [ ] x E3F’L
s x s Po A BB 8
') i o
y o , o° X P2+ F A TFA
3 Yo xg ° ol A tliTEAL
g oGO ° 4L A AL
= 01 X
®
Q ’( o
N x>® o °
s Cate |
«°®
[
% ‘ ‘ ‘ ‘ ‘
0 0.1 02 03 04 05
He/%

K5 SRR 2 A AR e AR [l 7 )2
RIRTH QG AR
Fig.5 Distribution characteristics of helium contents in
different layers in Dongsheng gas field, Ordos Basin



14

Ay Az, 25 SR 20 3 i AR = S0 A LR B Y T 20 Y i B -5

3 AR B A A

3.1 FERBERKIERE

HARA TSRS AR FZOR AR eI K
S, He/*He fH 3% 3 FAS AR R 19 4R AL T %51
PR TR AL ALY He/* He {24 1.1x107°,
Fo BT A b 1 SR Bl B R A LR SR TR
S He/*He (M (2~3)x107°, EBA4 H R IH, —
Fofr 3 Rt ZE ML IS A A A B A A 1 b
WA T — R A IR (E A PSR 0T
FAE) PR Al e AR AR EARMEIE R Tk R 4
KAS He/*He (] 1.4x10° , K AR & &
ARAK, AR 5.24x10°°  Fr DL, — IS 00 T Tl 50
HRA AWM 0] Zug AT, F ik, TS
MERIR E2 AR A Mg IE ., WK 6 T L
FH RS H R A P He/* He 5347 T (1.83 ~
6.25)x107" J& T IR e IR R A A

J T IR AR S AOR TR S8 T AKX E &
S PETCER U Th AR, oK TR 1E
RS AR A TR T A AR BT A
wOAREDE WIKETRE A RS, AR—BER
TR T8 5 DA S K 7 B 0T ok A7 i B
AT, S AT RS He/* He {H N Ar/ ™ Ar {H,
IS R AW Lol A R KSR S H° He/* He {H A
CAr/ P AEIFAT X (L 6) o ARMEARH Bl AR
KIKRZHe/* He THAE LA K, Ar/™ Ar (H 28 AL 35
K, HGHECREF—oh FA e —ER G RS
A1 i B He/* He {E AT Ar/ ™ Ar {E ELA FHALLIK AE
foa 3, — 3 BT o3 A W9 b e B — 3, i S A
We— BRI R IRV E VK 7 B T i B
S TAFRE RN, R RS b AR KRR
SPERE TR F—uh TR S A, M5 bl

10° £
- —EEE / Ve
10° KA

———
-

o 7z L =

Tk la TR N

3

E x XX %\
g*& b7 X

SO T =
0L \ Py ® fhiitiniT
A FE T ARHAE

X ERRAECI T X BRI B
+ KA B A
T

100 1 000 10 000
“Ar/*Ar

Bl6 PR 22 M A A I T SO R BT R
Fig.6  Origin and source identification of helium gas
in Dongsheng gas field, Ordos Basin
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Fig.7 Distribution of fractures and helium contents in Dongsheng gas field, Ordos Basin
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