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Study on Hydrogen Detection Characterisctics of Sensors for realization of
Transformer Diagnosis System

Sang-Bo Han, Jong-Ho Sun, Kwang-Hwa Kim, Dong-Sik Kang, Dong-Ha, Hwang, and Sang-Hwa Yi
Korea Electrotechnology Research Institute

Abstract - Characteristics of hydrogen sensors for realization of
transformer diagnosis system was studied, sensors used in this work are
commercialized for detecting hydrocarbons or hydrogen gases. Based on
the experimental results, the sensing characteristics of A company
showed the high value even at the lower concentration of 20ppm, and it
showed a saturation tendency with increasing it above 500ppm. In the
case of B company, it showed the linear characteristics from 20ppm to
7000ppm. In addition, the output acquired from C company was amplified
by external circuits due to its low output, and its adequate operation
region was above 500ppm. Therefore, it is likely that these sensors are
possible to apply for realization of transformer diagnosis system due to
the different sensing characteristics of these sensors.

1.4 B2

A%, GIS, fH71s 2 AH7)715 GHARE A PH g3,
FE AWNA BAH AAE Iuigsr) Sste ofe] dHI7|E 4
g Hsa, P, FEdes PA £ dess] A 29 Adad
750} §s AYPHn Achil-[7] =@, A 5 dug dojEy
olax AFE Z=aAYA dste] Y¥yol A AHd dd EI=g
3}23}1, FHAY A2 okge HHS FYAYLL ATz s

53, A7l WRAA REgd 24X, F49 2F JIAH Rl o
qa FLrbazt B JSE o deiA glon, o 2AR WY
frol WEE 7t258 A4 - AFH o LA oste] MUY Yy
HE My A% g A7 4 MREEe] AA 7V HRH|An
At =dddE F¥EE AM, FqYq UHF 44, £tz &4

(Dissolved Gas Analysis, DGS) 5& ol §3la 2oz Adsr) 4%

A5y A% A2y AL B 7S] AL AT WY Wl §
E5jol Sl 7h2g AFHo2 EAR, b2 PE AY B2 WYY
UE FHE daake Aol g YR PEold & ¢ AT oY &
£ HAE FANE FA7IAE WP RN o2 Eb 2=d 94
3 AYe ARUAE HNER 484 god g5t WA 4d 2
% ook A9Hed e uRol 1000pom ol4e £4 FEI} EAR
A% MAYeEA kAt Izt B4R R2B BEIY Qo)

g d7olit, A4 gk ¥ e Aad 78 A80 gsa
F EE Farks 2402 $8%E AAFES Agee Farts b
wol e 77 SHEL ZH83, 1 5480 dae madth

AH2A, oA ARY ANEE 22 AAFES B 47 54
#3454 nglon, o8 slMoR & ANY AY fo5sdl v 2
A 54 2R st M4 dE Al AW A2d TR A
#e ¢ & Ak

22 B

2.1 A8 oy

39 12 33 ZA FAHEE B Aoz N, d4E AL 95 &
Y J%g Hrgstn L£5E Aojsly) A3 Wy, s FFE FoEy]
% MFC controller, Rotary pump, 22832 Mo AYE A7ksr) 98
A4ET7712 FA=H o AN A4J8 7t&E GC (HEWLETT
Packard Series I 5890, FID/TCD detector) head space® ©]&&tod A4 -
Ay BMdg o, dolg 5L Labview 714k cFP-20202 Abgstd] 4
Aol &84 AFER AN AFERE FA Ik )

7t4 e ANYel ¢AM ZeYHEE ARt 107 torr7bAl w73 4
Beold 8l Fart2E 27IdARl ZA FAdstd AN F 58) A
¥ 7tx 238 ZEE 4 drigez 23

oleigt zAstlA MM HAUE Avtele] Zze FYFol S
et AdoM ANE drlFo2 xE2A7UM HN9 JBEHG &
A, JEEAo AAFEUEL o AALE R AY.

A% BALY dAQ HEE FaAHEE dEsd AFo) g w4d A
ggae AYag FF8Aon, CA 4 Bridge 328 FA&o st
WAge o3 PYPL RFn BUXIRAMY aHHGHL Mol

|

A94e SEH22(100M) Agate FAstqch oA 4P, Farte
of ofal AAel Aawstol FAste] B FHo| A=A R, ol @&
2RAY 4 dAMd E4d ALY ols FFR=E Ho Yt 283,
4 AAEE o ISEAE d7IFAN SHAA 2 2454 E0] XL
¥ A4¥e Agsg.

J# 1. §3 ¥ pYx
Fig. 1 Experimental setup

KN FU R it

29 28 & AN 47t ¥EY 2954¢ B Y 19
2a)% 3ppmel AFEYAE BFEn 2 2d%e duyen $Ev) £
ol uleh 1 E4o] EaSoiste AP ¥ 4 Uk 1D HREY
o A AR goz THHE AL ¢ 4 A

BA A%ES 29542 29, ASE Spmold TEE 07%7ANE A
Hoel AHN 7 Y5 $4YL o £ Qov, YREHE ARY
goz sdde ¢ 4 At

CAb 449 ASE, ZEH28 Afsne uag WadE 20 3
A ustsgon BUe AR $A9) e oz A TG} &
o wog z7leke ohet: SHE nYTh HAT S0ppmANE A
o AP AT HYAD, ABE 07% =AM AN 2ok A
Bgt  HEE42 uRARE, AAS B A4E CA A4 ug
NI gus SEaE 42 ¢ 4 glon, AN AEQ A$E BA
AE) el B2y W Ao AR E FFL Ao

100 200 300 400 500 600 700
Time{s]

(a) ARl HM

- 48 —



Hydrogenconcentration [ppm)

N
2

Output voltage [V)
e

—a -
) 200 400 600 800
Tme[s]

{b) BA} MA

5. Hydrogen concentration [ppm]
4
41 e ? 12
o 5
- 4 s
H 4
2 24 | W B0
& ) i
s N | ) e, .
g ol - e L L
E] il
B -1 (a)~(e)
O ol
-3 |
4 T T Y T v T T y
0 50 100 150 200 250 300 350 400
Time [s]
{c) CAF MM

a8 2. #45200 TlE Al Y
Fig. 2 Temporal variation related with hydrogen concentration
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Fig. 3 Repeatability characteristics of sensors
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