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ABSTRACT

An Investigation on Criteria of Maintenance by UHF Partial Discharge

Detector for Gas Insulated Switchgear

Moon, Ki—-Sun

Advisor: Prof. Lee, Woo-Sun, Ph. D.

Department of Electrical Technology Convergence Engineering,
Graduate School of Industry Technology Convergence,

Chosun University

High voltage and highly—capacitive power have been demanded for
electric power facilities in all industrial sectors because of the rapid
development in economy. Gas insulated switchgear (GIS) was also replaced
with indoor, compact, and closed-terminal types in accordance with
emphasis on maintenance, safety and facilitation.

However, the deterioration and internal flaws in GIS facility increases
the possibility to bring about the insulation troubles. There is another
drawback of the long duration in the accident-restoration caused by the
impossibility of verification for the fault section within easy range of a
technician in the existing GIS facility. Therefore, the partial discharge (PD)
measurment techniques were used in the applied voltage state, which is the
examination detection of the electromagnetic waves and ultrasonic waves of
the PD originated from the several causes inside the GIS in advance of the
troubles. Although several prevention diagnosis techniques were developed
using measuring methods and applied to the filed facilities, they had the
different the detailed criteria of management between manufacturers of
diagnostic equipment, remote diagnostic companies, and principal agents of
management as well as the criterion point was not commonly settled in the
first judgment of abnormal symptom.

In this thesis, the criterion point of PD detector for GIS was obtained by



verifying the huge amount of data in the installed and operated systems
under Korea Railroad corporation. An inappropriateness of the same
applicable number was studied because the event occurrence of the filed
facility was variable in accordance with the installed surroundings. An
inadequateness of the criterion, which was fixed in the maintenance manual
by the daily occurrence number of the abnormal events, in each level was
also investigated.

The criterion point for the judgment on existence/absence of the PD
occurrence in GIS was determined with realignment of -criterion value
through the reflection of the corresponding warning number by detecting pC
and PPS values of the ultra high frequency (UHF) sensor in abnormality
and the adjacent sensor. As a result, the scientific and systematic judgment
of criterion in the maintenance was secured not only to decrease in
economic losses by use—suspension of the operating equipments but also to

prevent the accidents by the PD in advance.
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Fig 6. 3D PRPS of floating electrod
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Fig 8 2D PRPD of floating electrode
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Fig 14. 3D PRPS of corona dischargem

Fig 15. 2D PRPS of corona dischargem
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Fig 16. 2D PRPD of corona dischargem
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Fig 18. 3D PRPS of free conductor
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% fHZFo] 7bsatth #EGe] 7o uvA Al
Bay B}91¥# BUS B Y o= 1 A7]7F b2

Azttt Table 1. 2 AAMFE AAA, SALE, o84, FAEF A
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External sensors
HYOSUNG GIS sensor

Extepitllaiohsors
HYUNDALI GIS sensor

installation -

Fig 24. External sensor and built-in sensor (Coupler)[m
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. . . . 11
Table 1. External sensor with built-in sensor Comparlson[ ]
Items . Built-in sensors : External sensors
Measu.rfen.lent High sensitivity : Low sensitivity
sensitivity :
Exterior

O Less noise impact : More noise impact
noise impact :

Installation location iBuiltfin sensor can bei Spacer
! installed anywhere : (Epoxy materials)

Removable and

‘ Poor E Good
maintenance .
Equipment : New GIS i Existing GIS
availability :

_28_




Fig 25. = Aol HES= 2478 d4dste] Faad wAEd gs
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=
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B. ON-LINE RYUEH Al=¥

1. Al&" A%
A EFTd AANGF AN 22 Fig 28-1. 3 o] 4
Axapoll wet AT GIS Well
UHF AA = SA8E dxpao] F3t
FAW RF AsAg HEol AEd F A5 toldHe dAYE AsAg7]
(DSP) BH=olA Aes 2 APste SAHZHSZ A2 5o Main unit software

_]
= -1 O
pCelA o= HolHE AT ¥ Agwch

B x
il
U\I
rf
QL
=2
o,
il
=
o,
a
-| {
4
o
=
>
c

AMOS 3.0

AMOS 3.0 is affixed to
the Main Unit PANEL

e =
— UHF
@ | gxy
@)
Si

SENSOR

117

UHF Sensor Tea & Noise Sensor 1ea

Fig 28-1. Configuration diagram of remote diagnostic device

. (1]
operating system

_32_



Noise

\.
sensor [

\ GIS ' DAU
Y

Main Unit
L UHF RF H DSP E
E sensor Software PC

[}
J‘

Spacer ‘
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2. GDAS(GIS data acquisition system) & H]
GIS ¥k o)A s|2ie] HAsE UHF AN S ol akel Fobs w9l
7F B3R AxAgE HEStEd o] UHF AlA = dlFddA dAeh F2xd
T AxIe] AR EC)H B4 (PPS)E ol &3ste] s ZAlskA d.

oleld AAT WA WFATS s sdE” BAZAZ 50071500

I 5 AEE & g
EdAzto R REuA WSS S4eku doled Aol DAUZ ny)
A

UHF A4 e $417%%E - 650dbml, 5[pC] o 5414 TCP/IP, UDP
&3k 100Mbpse] EAE%Z 7bA|™ Ethernet B3 $]%

A
RJ45 SAIXEE A&t Al 2" 555+ Fig 29. 9 2t

P Reset Reset
e
(From FP GA) Addr |
4 po_voouie] 1! D0-D3|
5 PoMoDULE
[# POMODULEF——/—)  ppGa FPGA
Tx Rx
(From FP GA) INT 0 (From NIC Card)
#11 PD_MODULE INT 3 |—P Rx
+ (To NIC Card)
| EEPROM |[FLASH|—————
[ SRAM |¢&——
[ SRAM |¢———
(8]

Fig 29. Block diagram of GDAS equipment system
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Table 2. Select sensor locations by table

o 0 St R G Y H2L
RO 3P 3 3 0 1 0 a2 57t i
T M B g 0 1 0 0 3 %
HENTE 3 3 0 h 0 122 5Pz 5
HErEs ET ) 0 1 0 10 0 5
4 P 3 PPE 0 1 0 122 572 2
e B g 0 b 0 1 ) %
e R 3 0 1 0 192 572 i
T B dn 0 1 0 1 3 5
HENTE 3 3 0 1 0 102 5Pz 23
D5 2 B g 0 1 0 i 3 %
10 RGPS : PPE 0 1 0 192 i ]
(e B g 0 1 0 1 ) %
(R 3 PPE 0 1 0 a2 572 2
M B 0 1 0 1 3] 3
DR 3P 7 3 F.ceFer 0 i 0 a2 57t 23
g = B g 3 0 1 ] i 3 %
JHF09PE B PPE 0 1 0 192 i )
R0 3 B g 0 b 0 i ) %
0P 7 PPE 0 1 0 192 572 2
0 B g 0 1 0 1 ) %
NI 3 PPE 0 1 0 192 572 2
oM B g 0 1 0 1 3 %
FRNTEE 3 3 0 h 0 122 5Pz 5
B ET ) 0 1 0 10 0 5
ERN R 3 PPE 0 1 0 122 572 2
3 B g 0 b 0 i ) %
R PE B PPE 0 1 ] a2 572 5
R B 0 1 0 1 3 3
G 3P 5 3 0 1 0 a2 57t 23
3 B g 0 1 0 it 3 %
2P : PPE 0 1 0 192 i ]
B 3 B g 0 1 0 1 ) %
7 2P - ppe n 1 n i 7 @

Table 3. Check point within the sensor measurement value

through an on-line monitoring system (normalcy)

Sz 4 1 i 0{ H k ke H
Tne 0ffrs 1fhs . 11 f b [(hs [(hs
Porticr (0% 0% H 100% H (% 0% 0%

14107 14 Ly 1411128
(00 0000 0000 0000

Sz d 0{ ki H
T 0 10hs L1 L0hs Ulhs
Poricr 0% R 0% W4

l4jjor 141 Lyt 1411128
000 0000 0000 0000
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Table 4.

Point: 1003¢] LHFLE 225
Staion: Z3P

Check point within the sensor measurement value

through an on-line monitoring system (abnormal occurrence)

Stae 5 12 1 X H b H
Time 0l L0hs 0l A 0k Lihs 497 0hs
Farian 00k i) 0% 35 (0% 0% 5%
14n2/07 1412114 L4122 14112128
00 00,00 0000 00:00
Paint :[00035] LHF1 22
Staion: 33
Stte i 1 1 &K H b H
Tine 0l L0hs [ 321 818 s 2
Farn 0rk i) 0% H pLE] : 157 B (4%
o e - H Ut i 1
000 00.00 0000 00:00

Table 5. UHF Stations

within each sensor pC, PPS status

0] [ oK H Hi
02k [ “I86s 3tk 02hs
01 [ 5% 5%
15/01/14 15/01/21 15/01/28
00:00 00:00 00:00
Point: [0005] LHF33 22
Staion: 535P
State 0] [ K H
Time 01k | 9 43t
Portion | %95% 07%
15/01/14 15/01/21 15/01/28
00:00 00:00 00:00
Point:[00006] LHF24 %3
Staion: 53
State [H 1) ] [ oK H
Time 0he s s I £ 0fs
[ Farion 0i% [ 10 0%
L5/01/07 15/01/14 15/01/21 15/01/2
0:00 00:00 00:00 00:00
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Table 6. Quantity of total sensors, total devices and

error sensors in the station

Total Error Total Error
Station number of | number of | number of | number of

Sensors Sensors devices devices
Okok SSP 48 0 7 7
Juk kok SP 88 7 11 11
Hwangjun SSP 44 4 7 7
Sunchun SS 252 27 26 26
Seomyeon SSP 44 7 7 7
Duykarm SSP 64 0 9 9
Youlchon SP 80 1 11 1
Duckyang SS 246 4 25 25
Yeocheon SSP 44 4 7 7
Yeosu ATP 14 2 4 4
OMID DAU 64 5 0 0
TOTAL 988 61 114 114
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Table 7. Range and timetable of normal or error in the station

Device name : [00000] DAU (192.168.151.10)
Station name : Okok SSP

Condition Normalcy Error
Time 553.8hrs 0.1hrs
Ratio 100.0% 0.0%

Device name : [00001] F1-CIDAS #1 (192.168.151.71)
Station name : Okok SSP

Condition Normalcy Error
Time 603.3hrs 0.1hrs
Ratio 100.0% 0.0%

Device name : [00002] F2-CIDAS #2 (192.168.151.72)
Station name : Okok SSP

Condition Normalcy Error
Time hrs 0.2hrs
Ratio 100.0% 0.0%

Device name : [00003] GDAS PD DAS #1 (192.168.151.61)
Station name : Okok SSP

Condition Normalcy Error
Time hrs 0.1hrs
Ratio 100.0% 0.0%

Device name : [00004] AT-1 (192.168.151.91)
Station name : Okok SSP

Condition Normalcy Error
Time hrs 0.1hrs
Ratio 100.0% 0.0%

Device name : [00005] AT-2 (192.168.151.92)
Station name : Okok SSP

Condition Normalcy Error
Time hrs 0.1hrs
Ratio 100.0% 0.0%

Device name : [00006] pC (192.168.151.11)
Station name : Okok SSP

Condition Normalcy Error
Time hrs 0.1hrs
Ratio 100.0% 0.0%
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Table 8. Reference number for judgement in specific abnormal events

(1l

[Unit:count]

Division & (no inljelr\‘jention sl (interI\};ntion Remark
(target value) (alert value)
value) value)
24count 49count
Daily 24count eXCfSS exiess T4count Irregular
(24 hours) below A9count TAcount excess occurrence
below below

Table 9. GIS Partial discharge detection sensitivity (KSC IEC-3700)

operation organized by reference

(11

Reference

IEC etc. Internation

Korea Railroad

standards Korea Electric .
(publisher presented/Power Corporation (su(;::)gropr?r:;[/?tgm)
Measuring ite values)
GIS Partial
discharge detection 5[pC]Below 5[pC] Below 5[pC] Below

sensitivity within
(KSC IEC-3700)
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Table 10. Event status occurred in 2014

NO [~ SEAOTA| - STATION - ERrL] OMIE Lj8
0 2014-02-04 10:00 Q255p K| E: DAU(192.168.151.10) Moy
1 2014-02-04 10:00 J{BSSP X %: DAU(192.168.155.10) S oy
2 2014-02-04 10:00 garssp K| F: AT-1(192.168.156.91) AV E
3 2014-02-04 10:00 £HSS T B: 72.5kV GIS PD DAS #2(192.168.154.62) SH oy
4 2014-02-04 10:00 =RISY K| F: F2 - CiDAS #6(192.168.158.76) S0y
5 2014-02-04 10:00 =R HA|B: TS1-M CiDAS #10(192.168.158.80) sH oy
6 2014-02-04 10:00 G ossp X B: AT-2(192.168.156.92) =40y
7 2014-02-04 10:00 =RISY K| F: TS1-T CiDAS #11(192.168.158.81) =40y
8 2014-02-04 10:00 =L | F: FZ - CiDAS #9(192.168.158.79) S oy
9 2014-02-04 10:00 =RISY K| F: 72.5kV GIS PD DAS #2(192.168.158.62) S0y
10 2014-02-04 10:00 Hass K| B: F4 - CIDAS #8(192.168.158.78) SH oy
1! 2014-02-04 10:00 SESP K| F: AT-3(192.168.157.93) S0y
12 2014-02-04 10:00 =R HX|B: 72.5kV GIS PD DAS #3(192.168.158.63) S8y
13 2014-02-04 10:00 =R X B: TS2-T CIDAS #13(192.168.158.83) S0y
14 2014-02-04 10:00 =RISY K| F: TS2-M CiDAS #12(192.168.158.82) =40y
15 2014-02-04 10:00 HASS A B: F1 - CiDAS #5(192.168.158.75) SH oy
16 2014-02-04 10:00 SESP A F: GIS PD DAS #1(192.168.157.61) S0y
17 2014-02-04 9:59 omidDau omidDau / [00028] A BSSP-AT-1 - = Alarm state change [0] -> [3]
18 2014-02-04 10:02 SESP K| B: AT-3(192.168.157.93) 40
19 2014-02-04 10:02 Gokssp HA Y AT-1(192.168.156.91) sS4 oy
20 2014-02-04 10:02 GoksSp X B: AT-2(192.168.156.92) =40y
21 2014-02-04 10:03 Giorgsp K| F: AT-2(192.168.156.92) AV E]
2 2014-02-04 10:03 2E5P TR B: AT-3(192.168.157.93) sy
23 2014-02-04 10:03 gassp K| F: AT-1(192.168.156.91) A E
24 2014-02-04 10:10 =R A B: F2 - CiDAS #6(192.168.158.76) E4 0y
25 2014-02-04 10:10 =R X @: 72.5kV GIS PD DAS #2(192.168.158.62) S0y
26 2014-02-04 10:10 [=RISY K| F: FZ - CiDAS #9(192.168.158.79) EM0y
21 2014-02-04 10:10 S ofss K| : TS2-T GiDAS #13(192.168.158.83) S oy
28 2014-02-04 10:10 2E5P K| %: GIS PD DAS #1(192.168.157.61) 40y
29 2014-02-04 10:10 =PI K| B: 72.5kV GIS PD DAS #3(192.168.158.63) SH oy
30 2014-02-04 10:10 QIssp X E: DAU(192.168.151.10) 40y
NO [+ ol v STATION . sz OME 1§28
571531 N3 BEP K| : AT-3(192168.157.93) EE
571532 M41231310 2P THG: AT-3(192168.157.93) ERLE]
571533 W13 314 22 BB AT-3(192168.157.93) AL E|
571534 W4-1-312316  BFESP A A AT-3(192168.157.93) A
571535 2014-12-31 2319 EPIS TAY: AT-1(192168.156.91) AL
571536 20141231 2320 QISP AK|%: AT-1(192.168.156.9) L E
571537 N4-1-31233  BFESP A A G: AT-3(192168.157.93) A
571538 M412-31 35 2P TAG: AT-3(192168.157.93) EAE]
571539 N1 B8 GEP TR|%: AT-3(192168.157.93) LBl
571540 2014-12-31 2329 OISSP A A G: AT-1(192.168.156.91) sH oy
571541 M412-31 2330 2P AAG: AT-3(192168.157.93) EANE]
571542 N4 BHN HUsp | AT-1(192168.156.91) S 02
571543 M4-12-313335 8ESP TAG: AT-3(192168.157.93) R
571544 WU BB BEP X F: AT-3(192168.157.93) sH o
571545 20141231 2339 QUSSP AK| 9 AT-1(192.168.156.91) s oy
571546 2014-12-31 2340 BOISP B A G: AT-1(192.168.156.91) sH oy
571547 NWD3N B BEP X F: AT-3(192168.157.93) sH o
571548 N4-12-31 344 2P K| F: AT-3(192168.157.93) 2402
571549 W4-1-31 2346 BESP TAG: AT-3(192168.157.93) R
571550 NU13N B8 BEP X F: AT-3(192168.157.93) sH o
571551 2014-12-31 2349 QUSSP K9 AT-1(192.168.156.91) s oy
571552 2014-12-31 2351 BOISGP TAG: AT-1(192.168.156.91) sH oy
571553 WU D% BEP A F: AT-3(192168.157.93) sS40
571554 N4-1-31358  BEP K| B: AT-3(192168.157.93) S 02
571555 2014-12-31 2359 B01SP TAS: AT-1(192.168.156.91) sH oy
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Table 11. Analysis of alarm per event

Event Coummunication Alzéll‘lr:nz‘ceate

Object occurrence error occurrence oceurrence
count | ratio(%) count ratio(%6) count | ratio(%)
Ohkok SSP 175 0.031 161 92.00 14 8.00
Jukkok SP 12,537 2.193 275 2.19 12,262 97.81
Hwangjun SSP 11,903 2.083 253 213 11,650 97.87
Suncheon SS 69,511 12.162 67,849 97.61 1,662 2.39
Seomyeon SSP | 216,092 37.808 238 0.11 215,854 99.89
Duckarm SSP 144,559 25.292 144,559 100.00 0 0.00
Yulchon SP 34,129 14.719 84,125 100.00 4 0.00
Duckyang SS 31,001 5.424 576 1.86 30,425 98.14
Yeocheon SSP 163 0.029 155 95.09 8 491
Yeosu ATP 1,412 0.247 97 6.87 1,315 93.13
OMID 74 0.013 74 100.00 0 0.00

Aggregate 571,556 298,362 273,194
Table 12. Event occurrence ratio
Event Occurrence Ratio(%)
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Table 13. Communication error occurrence ratio

120

100

Communication Errort Occurrence

[\ A

/

Ratio(%)
A A
\

: A A
N ETEETEN
N ARV VLY
vy vV
©Tsse FTsp 2T #=Hss MPse HEsse 8Esp E%ss ofE s ofare OMID
Table 14. Alarm state change occurrence ratio
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Table 15. Daily report on event occurrence of sensor

i SHAA|ZE STATION SENSOR O[HlE L=
2 | 2014-12-03 7:46 =3sP =3=SP / [00035] UHF18 - Pc Alarm state change [1] -> [2]
3 2014-12-03 7:47 =JsP XISP / [00035] UHF18 - Pc Alarm state change [2] -> [1]
4 | 2014-12-03 7:48 =3spP 'SP / [00035] UHF18 - Pc Alarm state change [1] -> [2]
5 | 2014-12-03 7:53 =3spP XISP / [00035] UHF18 - Pc Alarm state change [2] -> [3]
6 2014-12-03 7:54 =3IsP = SP / [00035] UHF18 - Pc Alarm state change [3] -> [2]
7 | 2014-12-03 7:53 =Isp =ISP / [00035] UHF18 - Pc Alarm state change [2] -> [1]
8 | 2014-12-03 7:54 =3spP =3=SP / [00035] UHF18 - Pc Alarm state change [1] -> [2]
9 | 2014-12-03 7:56 =3Zsp Z=ZSP / [00035] UHF18 - Pc Alarm state change [2] -> [3]
10 | 2014-12-03 7:57 =3spP =3=SP / [00035] UHF18 - Pc Alarm state change [3] -> [2]
11 2014-12-03 7:58 =3IsP =3 SP / [00035] UHF18 - Pc Alarm state change [2] -> [3]
12 | 2014-12-03 7:59 =3spP =3ZSP / [00035] UHF18 - Pc Alarm state change [3] -> [2]
13 | 2014-12-03 8:01 =3spP =3=SP / [00035] UHF18 - Pc Alarm state change [2] -> [3]
14 | 2014-12-03 8:02 =3sp Z ISP / [00035] UHF18 - Pc Alarm state change [3] -> [2]
15 | 2014-12-03 8:06 =Zsp Z==SP / [00035] UHF18 - Pc Alarm state change [2] -> [3]
16 | 2014-12-03 8:07 =3=spP =3=SP / [00035] UHF18 - Pc Alarm state change [3] -> [2]
17 | 2014-12-03 8:08 =3Zsp Z=ZSP / [00035] UHF18 - Pc Alarm state change [2] -> [3]
18 | 2014-12-03 8:09 =3spP =3=SP / [00035] UHF18 - Pc Alarm state change [3] -> [2]
19 | 2014-12-03 8:10 =TSP =3I SP / [00035] UHF18 - Pc Alarm state change [2] -> [3]
20 | 2014-12-03 8:11 =3spP =ISP / [00035] UHF18 - Pc Alarm state change [3] -> [2]
21 | 2014-12-03 8:16 =3spP =3=SP / [00035] UHF18 - Pc Alarm state change [2] -> [3]
22 | 2014-12-03 8:17 =3sp "isp / [00035] UHF18 - Pc Alarm state change [3] -> [2]
23 | 2014-12-03 8:19 =3=sP =SP / [00035] UHF18 - Pc Alarm state change [2] -> [3]
24 2014-12-03 8:20 =3IsSP S_E_/,[OOOSS] UHF18 - Pc Alarm state change [3] -> [2]
25 2014-12-03 8:24 =3sp %*%Pié[aoqé?] UHFIB _[Pc  Alarm state change [2] -> [3]
26 | 2014-12-03 8:25 =3JsSP == 90ly1100035] UHFIPc Alarm state change [3] -> [2]
27 | 2014-12-03 8:31 =3sp = SP / [00035] UHF18 - Pc Alarm state change [2] -> [1]
28 | 2014-12-03 8:32 =3ZspP =ISP / [00035] UHF18 - Pc Alarm state change [1] -> [2]
29 | 2014-12-03 8:33 =3spP =3=SP / [00035] UHF18 - Pc Alarm state change [2] -> [1]
30 | 2014-12-03 9:05 =3Zsp Z=ZSP / [00035] UHF18 - Pc Alarm state change [1] -> [2]
31 | 2014-12-03 9:06 =3=spP ==SP / [00035] UHF18 - Pc Alarm state change [2] -> [1]
i S ALZE STATION SENSOR ojHlE L=

95 | 2014-12-03 16:02 =3XspP =3SP / [00035] UHF18 - Pc Alarm state change [2] -> [1]
96 | 2014-12-03 16:03 =3JspP =3=SP / [00035] UHF18 - Pc Alarm state change [1] -> [2]
97 | 2014-12-03 16:12 =3spP Z=3SP / [00035] UHF18 - Pc Alarm state change [2] -~ [1]
98 | 2014-12-03 16:13 %%SP =SSP / [00035] UHF18 - Pc Alarm state change [1] -> [2]
99 | 2014-12-03 16:26 S5 5SP___ S5SP/[00035] UHF18 - Pc _ Alarm state change (2] -> [1] _
100 2014-12-03 16:27 %?%sp =3=SP / [00035] UHF18 - Pc Alarm state change [1] -> [2]
101 2014-12-03 16:29 =3XspP = 3SP / [00035] UHF18 - Pc Alarm state change [2] -> [1]
102 2014-12-03 16:30 =3JspP =3=SP / [00035] UHF18 - Pc Alarm state change [1] -> [2]
103 2014-12-03 16:40 =3spP Z=3SP / [00035] UHF18 - Pc Alarm state change [2] -> [1]
104 2014-12-03 16:41 =3IsSP =3JSP / [00035] UHF18 - Pc Alarm state change [1] -> [2]
105 2014-12-03 16:51 =XspP =4SP / [00035] UHF18 - Pc Alarm state change [2] -> [3]
106 2014-12-03 16:52 =3IsSP =SSP / [00035] UHF18 - Pc Alarm state change [3] -> [2]
107 | 2014-12-03 16:53 =3Xsp = 3SP / [00035] UHF18 - Pc Alarm state change [2] -> [3]
108 2014-12-03 16:54 =3JspP XISP / [00035] UHF18 - Pc Alarm state change [3] -> [2]
109 2014-12-03 16:56 =XspP =SSP / [00035] UHF18 - Pc Alarm state change [2] -> [3]
110 2014-12-03 16:57 =3sP =SSP/ [00035] UHF18 - Pc Alarm state change [3] -> [2]
111 2014-12-03 16:58  SJsP ’E*gﬂ.@ boq’s?j UHF1B -[Pc  Alarm state change [2] -> [3]
112| 2014-12-03 16:59 =3IsP *é;f-'f [00035] UHFL8- |Pc Alarm state change [3] -> [2]
113| 2014-12-03 17:00 =3sp =SSP / [00035] UHF18 - Pc Alarm state change [2] -> [3]
114 2014-12-03 17:01 =3JspP XISP / [00035] UHF18 - Pc Alarm state change [3] -> [2]
115 2014-12-03 17:02 =3spP Z=3SP / [00035] UHF18 - Pc Alarm state change [2] -> [3]
116| 2014-12-03 17:04 =3JsSP =3JSP / [00035] UHF18 - Pc Alarm state change [3] -> [2]
117 2014-12-03 17:05 =IspP =4SP / [00035] UHF18 - Pc Alarm state change [2] -> [3]
118 2014-12-03 17:06 =3IsSP =3JSP / [00035] UHF18 - Pc Alarm state change [3] -> [2]
119 2014-12-03 17:14 =3XspP Z=3SP / [00035] UHF18 - Pc Alarm state change [2] -> [1]
120 2014-12-03 17:15 =3sP =3=SP / [00035] UHF18 - Pc Alarm state change [1] -> [2]
121 2014-12-03 17:17 =3spP Z=3SP / [00035] UHF18 - Pc Alarm state change [2] -> [1]
122| 2014-12-03 17:18 =3IsSP =SSP / [00035] UHF18 - Pc Alarm state change [1] -> [2]
123 2014-12-03 17:19 SISP =XSP / [00035] UHF18 - Pc Alarm state change [2] -> [1]
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Table 16. Monthly report on station object

Station Total Point Err Point |Total Device|Err Device
QIgsp 48 0 7 7
=3SP 88 7 1. 11,
ZHFSSP 44 4 7 T
#=HsS 252 27 26 26
M Essp 44 7 7 7
= ekssp 64 0 9 9
2=sP 30 1 11 il
= Yss 246 4 25 25
O FSSP 44 4
O =ATP 14 2
omidDau 64 5 0 0
11 933 61 114 114

[] Period : 2015/01/01 00:59:59 ~ 2015/01/31/ 23:00:00
[] Report Type : All station/Monthly reports
(] Report Generated at : 2015/02/21 14:20:34

Staton Objct Bk 0 o W W W B L u oK Hm m
QISP DAUI2I6BISLL)) S538hrs Qs B 0%

QISP FL- (DA #LIS216815L7]) 60630 0 w00

9355 2~ CIDAS #21921RR15L72) S538hrs Qs 0% 0%

Q25 GIS P 01 #1(19216815L61) 60630 0 B 0%

QISP ATLISZI681519) 5538 Qs BEH  00%

QISP AT2ASEIRIS19) 6063t 03 BIH 00

Q0I5 PCINIBISLIY S35 Qs w00

FIP R Oohs Ot OChs @b 3fvs  O0hs D0 | 000% Ba% OKE 0% 00T
FIP UKk O0hs Ol OChs &% fihvs  O0hs O | 000% W% 0% 0% 00
FIP R PR OOhs Ol D0 62 Qs OOhs D0 | 000% W 000% 00K 00
FIP U Ohs s OChs 622 Qs Ofhrs 0 W 000% 00K 001
FIP KR O0hvs Ol OChs 6L Ohvs  O0hs D0 | 000% % 000% 00K 01
FIP SRR Oohs  Oths  O0he  276hs O0s  Ofhs S | 000%  0O% 0% 4% CODF 0005 53
3IP UeR O0hs 0o OChs 2% s X6ihs 07 | 000% 00% 0N A6% W% £4% 01y
FIP  DAUIRI6ISL)) 6063hs_0ys ] w00

FIP  FL- CD8S #LISEI6RIS2T]) 063ty 24|  / i BH 00

FIP R (DA RA16BIRT) Jraasind s BA% 009

ZIP B0 B ) " ssiat| Ds|  \ / BEH 00%

FIP - (08 IS S5ahs 027! ] BT% 0%

FIP G5 PO AL(1%21681526]) $3hrs 02 W% 020%

FIP ATUIS2I681529) 5538 A BEH 00%

FIP ATASI6B129) S53hs Qs WTH 00

e ) 60630 0 w00

By i &063hrs 020 BH 00

FIP  POIRIBISY Sdhrs 020 BH 00

Staton Objct B2 U o W WOW | B R U K M R

S RO PPS O0hvs s OChs  TH73ws Obws OO 00w | 0005 00%% 00N L0000% OO0 0005 0004
SHSP UK PPS OOhvs Ol DChs  T3ws Qs Ofs 00w | 000% 00 s 000% 00K 001
RSP U PP O0hs b Ofhs  TW3hs Qs O0hs 00w | 0005 00% 000% 10000% 000K 0005 000

_52_



ko 2 A GISH - HE7 = (KSC IEC-3700) 3783l whe

HIZAL A= FA D IEC 5 FATFEA A ZAL AA]
Hd 73S 5pCle At o FEwd #AEA] PPS 7|+=32 Ak
AAGL qorg FUt dFdA 95 HAS doleE F3 pCitol
-30[dbm]ell H3S wl PPSEo] 4,00000 717b1d Table 17. 9] ol & AR

o] A ZT Al PPSO 7|F7kS 400002 A AS A kst

_53_



Table 17. PPS and pC values in abnormality
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