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L — P A T i FELL AN AR LR A B R (0 05 ¥k, 7 IR

(a) TERGRFELLAMEARHL A BN AN G A HBRE , Jrh iz A 25 B HT R AR
PR A AR 1 2 > — A7,

(b) JeAT iz AR N AT AR, LR R B4R G T b AT ko A AR 1y 22 0
— AT

(c) LERIGRARLLANEARDLA , BN W0 25 N AR , bz M I &5 2R B TR A1)
REFE LT 52 ARSI S LU RSS2 A 20 O i & 1 0 Tl FE i 2
AT R RIS R L

(d) IBAT ML G5 2R B A B RE , LU 220 — AN RIS R 2 20— AN 7 B 7 2%
o o
2. QIBCRIESR 1 Fr ik (AL A T G R LU AN AR LA R A A I RE (0 75 32, He Pz kit
Tﬁ :

(e) TER]RFELLANEAHBLT , BNIRAE N RS FRATIRE, JE iz i E N R A
HIBRAF IR A4S S e A R ) 22 /0 — AN 7 AR SR 22 20— A A R

(F) IBATZERATE N AN LA, LRI ERAE N SRR 2Dk R s A&

(g) fEHIZ ] GRRELLAMERARBIL, KA AR N G0t 22 20—~ e § H KO8 DA i AL ) i

3. WIBCRIEESR 1 Ak (AL A T G R LA AR LA R A A I RE (0 U5 7, Ferpiz s kit
Tﬁ H

(e) ERIGRAELLAMEARHLA BN S TR FH PR » b2 M ISR N T B A7)
FEgtIR ] AT R B R (0 2 D — A5 T 22 > — A SR S50 A&

(f) JBAT M AR S, F A B RE , CARI AR N G i 22 /b — A DR I 240

A, WBUREESR 1 T A8 A AT g AR 2L AN AR LR F A A el R 0 07 v, M

(a) PR BAKE AN G A OIRE EAS BRRAS 2 AR 0 22 /D — AN T 1 ) 9
PIRAE R 5 AR

(b) PriRis AT Rt I 2k B F A R A a7 AR 2 IR N T BRI R, A A
N GERBESE T AT AT A R 22 20— A7 T ) ok & R R

5. WIAURIESR 1 Pk (A8 AL Pl g R ZE AN LR R B R (Y 75 7%, e

(a) Prids AR BN ZRRy AR A BN B R A A R (1 22 /D — AT T
AT H. A D B AR 2 I RS R AT IR < DL K

(b) prifizAr e & NG R AR 384T A A5 AT E A D RE A A VI 2 B H
PHBIRE, AR 34N SRR LSS Al b A TR A i R i) 22 b — A i i I 2608 6

6. WIBUCHIESKR 1 Frd (A8 AL ml g RE 2L SN AR LR HE R B R (0 75 7%, Herh

(a) Prika AR AN G AP F ORI BN B i A A R (0 22 D — A7 T Y
PRI R 2 A AL I R HT AR < DL &

(b) prfistrk &g AR AR e IZ AR P 4R 2 A A VI 2R R HT 4K
PEBRE, L3RR SR W i AT & R (0 22 /D — A5 T

7. AIAURIEESR 1 BT A8 AL T G AR ZE AN AR LR AR B R (1 75 7, e

(a) Prida AL I ZRm VRO RE AL 5 BN B A e A R 1 22 /> — A7 T
2B SRR R AN G R AFBIRE S AR
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(b) pridisdris SN AR S ez s 2 28 S iR &Il 2
BAFBIRE, DL AR N S 3iiA il i A TR A i e ) &2 /b — AN 5 i

8. WIBUMZR 1 AT ik (AL A T g R LU AN AR LA R PR A i FE ) vk, L AT AEAH AL
AR BN RN AT AT BIRE AL S AEEAT I & 1 WA A BT A & 2R
A BIRE R 220 — 85y o

9. WIAUREER 8 FTid IR A% T S RELL AN AR LR HE A A R 75 7, e B - A 3R
5 ERTIRAS AN R A BIRE Y 22 DA 2y

10. QBN SR | BT 1A ] Al SRR L0 AN AR LSR5 I e RE 7 3%, b i B e
1B 2220 — A5 T R AR 4% T RE 9 e A e

UL AR 10 Brid (A8 ALl g AR 20D R R A R 77 2, Heh A A i e
(KBTI 22 /b — A5 T A RS B 8 (2L M 2 B 5 s

12, AnAUR SR 10 8811 BTk (A8 Y w] iR LM ARBL TR A RE I 00, o &
AR BT 22 /b — A5 T R RE PSR 2, A n] DA & — R K A 26

13, AUAUR SR 10 8011 Frak (A8 Y vl i RE LD S ARB LT EEA &I RE A 7, Herp g
PA R AR R R Y P

14, AUAUR SR 10 8011 Frak (48 Y vl iR LD S ARB LT EHEA &I RE A 75, b g
Hew Dhae s e vE R AR TR 45 2h RE B e M L SO B MR R D RE SRR I B R AR A
ARG T

15, AIAUR SR 11 8010 Bk (/)48 F ] i RE 21N S ARB LTS &I RE I 7V, Herb prid
o 2 N 2R A A R A G R N 2 AE T B A i P 82 5 Rl ) 22 4

16. AIAUREESR 11 8010 ik ()48 F ] R RELL AN SARD L5 A &I RE ) 7, Jerb g
A 7 I B PR A 65 DN kg U N 53 ASRAGAE VIR, 75 2 7 2 AR 5 B3R AR 52
ik

17, JOBCMIEESR 1 BT i A8 A AT g RE 2L AN R AR A LR Ao B el RE (0 7 3%, b BT AE m]
G FELLANRARBL A B AN ZRN F AFHIRE LG 2NN B TZARN L

18. AIRCHIEESR 17 Pk (A8 AL P g RE 2L AN AR LR R A el R (0 75 72, Jerh i A Jo
BREEES CAER.

19. QIBOMER | BT 148 ] T SRR L0 AN AR D LR 48 A S RE 7 8%, o i B e
I pTId 22 /b — A5 T A R I IR 5 AN IR AR

20. WIBURIESKR 1 pr i (KA AT w] G FE 2L Ah e ARBL TR A A AR K 5 %, Fe b ik iz AT
iz BN RN TR A BIRE DL VR N s S RN e B4 B i ] AR 2L SN AR L 1
Bt Bzl G B

21, WIBCRIESR 2 Brid (A8 AL w] G R 2L A LR HE A B R 1 U7 ¥k, S i 22/
— N IR A5 b P AR R B R VR L .

22. QISR 2 BTk AL H Al AR LN AR D LSR5 B RE 1 U7 3%, IE B0 4

(h) ERBURL B 2 1T, B IASRAE N ST BTS2 00 B 38 22 2 — AN DA TR L 1 Wi B2 ) 1
T
23, WIBURIEESR 3 prids (A8 T w] R 2L S M 2R AN LR PG Al R (0 5 3, SL b i &2/
> DI I 2 K0t 5 DU I 1) DI, I EL PRI AT M AR AR Y 9 R £ 5 M
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PEREA ARG SCH A AL (10 B 0 X 3

24, WIBURIESR 5 Frid (A T n] g FELL AP AL P Bl R 1 5 2k, SErh prid s
AR H AT RE A SN2 A B RE B A BN B A 5 ] 52 1 91 sl T 22 7 S 4
7 (A2 L A T BE A BN R BT AR, O HL A B i is AT e 5 A2 1 A Th e (R 2 )1 25
S FH A5 R B 22 ] 5 97 B 1T 22 73 SRR R o

25. WIBOMEER 8 ATk (R A% Y m] G e ZL AN S AR W LR A A R 19 7 v, L BT iR AEAH
HUAP AR BN A BIRE RS AEEATR & AT, IRYR IR 484 D RE P AT IS
H AT ZHE R AT AT B0 B N G AR i) 22 b — o
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BaftimEiCROELIBMAZ

B

[0001] Ak W9 KA 8 NS B DI et AL DA e 26 LU AR S 3 i s o0 1
HIZ W SR 7T XIS D0 B AL AR B2 45 (R i 0 IR 4 B 5 T )5 2 4 4
IRk, SER A, AR B KR T2t H R LD ARDL S HA AP & R 4

EEHEA

[0002] X} AR B AR DA R 288 4 A0 D G A DA R 0] DX 5 T it 1) — AR A e ik
i A N 2T 40 200 | I H AR K] PR B AR LR SE B 28 I AR LA 1L SE T 4
[FFVE R, I AR ORI R B R4t (thermographic imaging system). ¥FZ HISHH
METRe X, 7 BAAS B W B LA A7 s IR BEAL, DR Sl R B G . zAilE
BB AR O, % BRI AR R S s hRe . FELEE
R G RGBT G S22 T TN R FIAE AR, — A 4L Bk B i
B, % HAF W AR BB AR E . B, 0E U S 58 % 0, Z R T 2 Tzl
WS 2225 FIB AT RS I B o AHSE,  T 3RO U S 284 R & 5 43 = U0, &
T2 A AL, I BRAE A RS 50308 Y E G . AIE G IAHNLGEE A
A BN DL A0 80 2 45 SR I AR 28 R A, DA T7E S22 AT BRI = A4 7=
. I, B K AR AL R A N N, 7 S R N SN A A
SRR DL A R AR IR A

AMRAE

[0003]  FEAK B, & T —FiE AT g R LLA N S AR DU R R AR 1 T k. 12T 7E
5 AL GRRELLANARBL A, A BN R HTRAFIRE o A B SN TR A R Rk
BRI D — A TT o R INEICAEE BT ZA AN A, LA 3 E N R 3Rt
KT TR B RE A 2D — AT T IR R .

[0004] 35 T — Pl I ] G REZLAM S ARM LR A B R K 5 ko 12T VA B A W] G
ELLANEAHBL, B AR AT N S ST BB, Pz A N SR oA S 4
P B AR 20— AT AR 2D — AR L 125 a8
N AR TR DA 3 A SR 4R 2 /D AN iiA il @ s BLR R AT A] G R 2181 2 AT
PUFRZRERAT N SR BT 352 H 1R 22 20— AN DA TR W

[0005]  £E 5SS b, BRSL T — Al HY vl i RE AR B LR i A R ) 7V o 07 T
FEARBILA, BN W0 25 3R R T HA 9 JF A 2 0 5 R I P A ) R 72 St 22 AR 2R AU
ISR 2 [ R 5 1 Tl R i 20— A Trm i 20— AR ELEER, IF HE
MBS AIGB A B o ZTTHEE S 84T M &5 RN AT IR, DA 220
— ARG R B DA B D DD H .

[0006]  Jy— Sl ST — R AR — Pl A A T g RE 2L AL A B R R 10 U5 Tk
GIAAEE AN GARELLANEARHL , BN M INASEAR . FH A F AR, A A2 M A AR o H K
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PRI B RE R 22D — AT o S TVAGREE I AT i I TIASEAR N, AR, AT 4%
RN R B IR, IF H 51 23 E A E A & R 1 2 D — A5 i

[0007]  fE5)— 51, AKHRAE T — Bl AT R Bl R A 20N A A AR AL, SL Rz A LA
5 A58 s ZAAESNFIT O LISk 5 DL 2 RAE AN 58 R BB Sk IO 2L A M 2 8 3 10 o7
BACRILLAN GRS o AL B S 2 AR Ab se b O LR B 21 4h e fi-F- i B 41 AR I
K BAZEET T RS I G o 53 Ab, i A\ B P TR 4 B AL BE 88 LA 32 R B RAE A 7
HDETPANG A E/ S

[0008]  Hds A7 it A7 il A28 I 4 B T AL B , A2 B3 A7 il A7 it 2 TR AT A SR BRI 25 M5 B
FRIERAE N 53 7KP N F AT, G0 SRAAL A% ML A0 2 £5 11 o 47 Wi 381 1) PR HE , A7 4t ok B
TUAL P 3 IR BB HE » LA R AF ok BN T I N o SE7as 42 1 B T Ak P DL i 4
TEN G 7R B B N 08 B DU AN . BOH R BE L)) o 120 0h i B A
WUE AL HE 2R AR AL 25 P I U B R A R 0, FIHEBRATE N SKF N R R4
B S (a) ZLAMREFIIFES) . (b) B e it ftias . (o) Eonds LUK () A e
IR AL o

Ff 1 152 BF

[0009]  JE ik 55 B I 45 G b 2 B PE N IR, 1T LUV 28 A R B (0 3E — 2 I A, X 2e B AN
FSC G A8, DL E V5 4 L S 7 0, JE 7 B P A [ T B B bR e e AR R T, Her
[0010] P& 1 g HEATAG A AR R RS DS HEAT AR A A I IR0 25 Ab 3 1K 7 VA IR FE B
[0011] & 2 R4 A% B I X S0 A 28 B

[0012] & 3 DR A% i B RS AN [R] (9 DX I A 2 50 A

[0013] &l 4 Sy A< A BH AN R 1) DX 38 Ay 2300 5

[0014] P& 5 R HE AR B A R X R A S 80 B

[0015] & 6 R HE A K B (AN R X R A S 80 s

[o016] &l 7 g4 Ak B AN IR () DX S5 A AU s R

[0017] [ 8 IARMX I E SN RER ;

[oo18] &9 Mg #iRd A Ak B = AR AR 2 1 — T 1

[0019]  [&] 10 AR E A K B 7= A AR 45 19— T 9481 7

[0020] & 11 AMRIEA R RSN A AN R~ = K .

BiExiA N

[0021]  EZhALIR LA A AT R T 2L A AL B B RoR . TR A H] B Bhik,
BOREAS VI ZRANKE I3 1 N S BE 8 A0 ] B R 2% 55 Dh BE AR I 2L A1 ke BT R 4, 1% 40002k
Rt AR g0 R B 52 R B V2 RN 51 TR DA AR T 214 e 45 0 At A A 5 BA
BEATIR R 0 SR B AR, i A T 1 0] L DX 70« s D00 e & (AL s N6 Bl
oA Y 5 R RT / BURS ARA BT B s KR R R 2

[0022]  {E&ALIES Y], %R F AL A% ] e A PR £040 2 (TR) AHAL, oAl
FEARVS ARG LM P RS, 0 BN B TR TR L aT REARAL, L4 AT A
BRARAF A AR B oAy (LCD) <88 T s B RS O SR BB 7 A AR 385 T
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A PRARERAE R DL ARG H SR B2 3 A N 0 i AN B30 1y A A\ L& I A2 B 2 I o
[0023]  FEVFZ SR, 4 N & A2 S AEARML =4 B« s AR (thumb-mouse) .
ZATR AR A W CAAE 2 A7 ) MR F L, IR HLRT DU o e He 2 O S N IR
FEH A S, S N AR “A B B AL B T X B A58 B e sl b A sl AL T R
(R B % o AEFELESI A , S0 N 28 A SR B ATL B P RIS i B . A
V2% SRR AR N SR N AR BT VRS R (M 8 o 38 7 ] LU PE B T i 2k 2R, 1)
W] B T R AT B 43R IF FL N R AL FE U A (2 / R / BEESE) N, £
TUEPE (AL By C\BE D) Wi, DL K B I A SCAR B E FE i N o ZEAR I S8, 5% T iy
()15 B0 S AE N B SRRt 25 P, IF H AR X HEoR TR DK i B [ TR 1] o x4t
AC B AR AR A B A N 53 IR A 75 SR 0 9 B T v R 2 B AR A R )R
TR S FE

[0024]  ZAEHE A V] RAR £ P B SN LA ERARML R G mT 540 & b &5 A A0 AT, 1] 2o o i 7Y
A AVFEHL TAESR B IR 2%, 7250 EIE A A, DU S5 Xl RAE R E R
OIS

[0025] I & Hb, ¥ 1/E A G2 K F N H % ff (operator proficiency application
software) {2 /R @ #5 X AH ML bo #A/E AN 2 KF N H 8486+ 5 1 & I 2
(inspectiontraining) W IAK{HIFE HAE N RN (operator validation) MV #4451
FEIEIEIAR (survey template) N HERAFEIFE LLEMRINES R (survey result) WK
PEBIEE, UGS PR HIR DL BRI R . BB N 7K B R o] U T 7R A 2 e e
ARML L, BB AT LN A A () G ml AV b sl DRV 0 sl o ) 3. N Rt ]
CLsEiy” B3, IF H B R EAHNLE R a8 L, AR R, A A A L ol 0 2 12 (1098 & 7 i B,
o Z BB R E AN R ECE R & 2 8T . Rk, A A7 A sl SN
WA SR Y5 2 B4 VR e, AR SR R AL 44 3 R PR B AE RS N, Hsh B 5 F s ek &
R P BN Ao N A0 R RAE IR S P B3 VR N L dEAT 5 PR AT R o X LA
P FREE AT S W BER BB LA Bk A 1S B Rk B RTIAHAL S TR AHALRY B4
LR B E AN BRI TS B W TR S TR 8 B3 SR U T ED L DL AR AL PC i
5o TERARIESZHER] H , BEAT 1K LA 5 R 10 45 SR A A 0% 0] T ARG

[0026] & 1 WoxH TAG & B M A EREE MRS  IF HoAR s BN A T 454 B i B )44
N GAIK R B 7 32 ) 5 S S 497 P 20 B o b IR 0 i e A 8 el R P 5, i I 5 1
RAER B RN (ARE—E0 ). B 20 WEW A IZE AN TR, I HERH
ENRFER AR TR . — BZoPD B AR & R 0 H 1 TR e F BR R BT, 1%
TR EHA R RGN FEASEZSREPMEE. PR, 22 HE I EZT RN
(Koo E  HAFRVOIE S T2 58 20 B B0 & i 2 I R I VR N K- R B . 2R
22 L n] UL TREIN B HoR i Fah b AT, (E2 7R UG S i) A, X3RN 52 7K R K
A B8 PR A 8 o A AT A T Y 3R Aok B Bl e e PR 24 — O WP ER, AR
T PR N RKCE AR P BN TR A R R Rl g B AL . FESE ST,
¥ 2 T — A IIAE N RACE N AR PN T RAEAAL . 2PIR 24 — B pl ik ek il
ITHEE R AR R R AE N AT . S0 BR 26 tB— B8 WD IR, A RS T HE N KT R
R, JF IR E AR AT . DR 28 7E 3L bl 5] b A L A 56 29I 47 #1E A fK

7



CN 1998004 B WO B 4/12 5

R AR RS R o PLiedth, X B R F AR A SR R PR e B Bk
170 B 28 TR TLUME O, M B AUREE R TR AR RN EE. DK 30 484
RS RALE LI R G, B A nh mE P2 g5 4. D3R 30 FEC R M T B3R 28 19
FEEES] TP A, AR A A I RS R

[0027]  SCT P 1 AT EE B2 FE DA O LRI T A0 A SR AN R AN A TR R T
IR LIE L BP9 o ARSI, T LA A LA AR A K B TR R, OF HAE I
RSB, IR T — R AT LR D IR LK, s a] DA i R L0
WA, I HAERE LS o) rh, T DU B P BR . ol W] DATEIBAT 38— 184 N DK AT 3K
PEREF AT BN U AR N RACE N AR o Al i, Wl AAE SR I HIs AT 58 —
BAE N UK B TR P AT, BN T BAsAT— MR N A AT R AE 0 5
— B, AT AT HIs AT — R RO N ATERE R, SRR TR A R A S B
BB 2 R 4 AL IR B SRRy, AR5 00 158 3 AE N A TR e R AN
o [, i) LB 2 AR K TR AFRE R, FEPAEISAT 3R SRR
FIBRAFRE P R HE AR AR AT, I8AT SR A A G AP B TR AFRE 7 RS < A
FARTE o A8 LA A N SACE AT ATRE PPN, IR L8 e 5 AR R L & LAl e vl BEY
[0028] ¥ 2 St i) — &R 7 A S EARML N B R AE A SRR Rk (validation) . BASZIA
il (certification). ZLANEAG & — i & &3 5t 5 AE I (0 B i vl g 4538 DL Kl AR
Gto KA R KRR ] RE s P EURIE N 205 8 SE TS, IF HonJ B 800 7 B8 80 A2 7=
W o JX 28R T SCERAE N SRR LA BHE 5% 25 26 25 10 B AR SC U 2R 4R i) — 28 L A
[0020]  BE M EFES RZ DRI ERXLEAF TG H AT 8 B0 L aES .
P fE B U Rke s fE B (BRSPS IR R Th i B I et IEH 5 A IEH AT ) (L
LA BEH TR B4 PERE M OC A BTN (BRZLAMGR L IL R AN ) 15 R .

[0030]  —fctth, BUACLLAMRARNL A 2 e AT BRI T A4 b, IF AN DI ris ik 21 5 —
I, I AT DU AE N RSB 75— N ERAE A R BURJLPAEST AH AT LAXTZLAM AR
AR L I WA ™ A2 ) Al ML ISR (ERAE “ B &7 2 Bl B 8 (R N R BRg . Ik
A RE r] LUE I 2R s DGEINA R IREL

[0031]  fESLAL IR F LSt b, MAT A E T IR AR BT, T8 I AEARAL N 22 ek &
YR BRI A RS AT IR BGE AR, SRR R BL (Bildn ) St/ Afs &, 4l 4
HAEEHHE R iMicrosof t®Powerpoint®d & Wbt T LU A A 2 500 (8 #5 2
RS HATAdobe®AcToba t @R o KA I Zr R AT RN 2R v] LA R AT B Uk
ik MR AR N 52 BT A i S 8] 7 P A7) B R A8 93 SRR IR o

[0032]  FEHLIE B+ , K A VI ZR N T AF I RE R HE N 25 B, AR RE 2,
U] N — 12 2 R BR AP 5, BB U B B AR A I I AT A S T m] L LE A 2 A it 2
(thermal profile) . fE53— AR, NZME B Rl LAGIRAE A S AE T 468 M I 22 56 il 1) %
. KAWL Z 2B SR, Bl “ EREAT 2 Bir il AAE 455X AC inf s U atas DL Ok
e 7o — i, W2 ME SR el R 20— A5 s 20— TR

[0033] LA T SE Al AT IA , A6 2 I R FH AR 1R w42 i o 22 5 ) 20 sl DA A
UEIARAZ L, PAPRAIE A A0 7 I A2 X6 R 2 4 B0 A7 R R ) 25K

[0034] ¥ 22 S (A Fh R A N S A ST PHBIRE o IRAR AR FH IR A ROt & PP 2 2L
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b 7%, A FEEABR T LA FIFE DAUE I A SR EIE L BEA% L AR BB SE o 1R BN
SV PR BOLE T AR AR SO B R (R S 7 TR A28 T . D4,
AR PR [ RN 2 5 Y R A e R i 5 T AR DR — B A A R, OF AR 7R
TEN SRR BN DB AT XA R AR SO A I &4 2R 20 S B R AR A 1l it , B
BT R E SRAEN R IR BP0 JEAR A Bl UR] BE9 e & A B0l I ZRIE % 7
PRGBS A % AR RE R o BRATE N SR (BB 2 il L, 12 B AR R AR W o 1A ]
EESEESENARL) ey Y A) R N PSR e D S8 ek L (BN R /AR W ik TS e WA 10
o BNE BB SR EL RN E DA TT AR £ DA R L JF B e BT
DA R 2D AN IE R AR N GO 2 i R R T T AT 28 T
ko AEDUIESEIB] BB AT CED, EN T AE RVFERAE N AT A2 T ) 7o 22
A FE B

[0035]  JLLEAG & 7T B ORI & SR o O 1IR3 — R, AESC LR S 1, 2 451
FEALFEREAETE 8o 1K R AL N TR AT 43V N 52 S AR R, Az G i) @k
Far A R IR 22 A — AN AR OG R Bl e SRR B A R4 N B o R LE A ) D P 2
FRIVAAIE ] 7 AR 25 A DA s 2 TR 10 22 /0 — A D5 T 4 N S AT DAAIE o DI il 8 5 A
N G Wi SR AR R %45 S VAR SRAE A, AV sE B/ N G AT R B A B4
WAL B RS Z AL R, LR %22 AN AR BRI AN 52 B, LR R4 A B
UEAAE o A HAESR DLV SR AN B3 LE i B (KR H 2 15 2 AR, & TR 1 &2 /D>
AT AT VAIE, AT R SOAERES B2 o A8 RS B AR EA R0
AT R A FR MR A5 1T o AEPEIE S B, FESBR A2 /7 (BRI, £E S TR SR VPR AR A
TR B AT ) T Bl 2 IR E B .

[0036]  RELESCHE B H) ) — R A BRI AT A B R INAREAR (survey template) N K141
FE R DRI R K B B0AL . DI — BN BN S RS A R . R HN B AR
i) T AEAR B A 2 30 1) G A T L R — R T ZDA N i i R 8. AT E N I35 0, B I
E— V1, UAERIE — 805 — DN HIAT EAF A & AT AT — D BREIT R A8 S
o A s T BT EERR A S AR TR T, 8RR St T LI GdE Hh J5) H ml R
AR FEL A R 1) R, 3 A R O ) FHIHIR i P A o M i) e i o e AN TR) 5 R A L&
FENIR B IEAER W2 AT st FnIE T

[0037]  fE S MULE S, SRS S AT AR DL U7 20Rs DX sl s & A st &
o5, E BN BT A A R DR D Lo i, AN DL 26 AR . IR B R S
PEN R DR AR PSR B (0 il 7L, ity AN 6 W8 EL T A WL 8 ) o AE P28 St 51, K
AN A FE A2 IS T 5ME (exception based) , IXEIEFE KBS IC %, BRIER
S MIAE AT A D TIERNXE— &, [ RIS JONME B BIAM RIS R n]
CLAL GRS B AN IE 16 LRI BT 112, D% TR e SR A 102k 25 22 B B 1 1) il 31 26, AR if 7y
B P PR B i T S O R E AR AR I G AT TR B R A R 2k

[0038] T HEAT DX S U, DLk, F P SR LR B TR 85 LA R 4, i)
SN P M AR, FH PR R G R, DA S AP S DSl o 3980 B SCHI - it
FE AN R 77 T ) DX T S50

[0030]  —fScdth, M SASEARC I FHY PR 491 R 10 56 — DX U I S 80h ) — D i S I ) X
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e X DO HEAERGARE, 1 an <3 H#EHHts CT345” g3 Hon] fa] 5o hh ok 7 41 X 3537,
PR R RN A A W AP DX SR IR R P R o 2 R IR R I, B R ERE A A
0 SRR AR, BN IE 4 15 B # IR TR B ] M S 4040 4 G, I ELBR AR X i e B
R o

[0040] M IMABTAR A FH KA 2 o) — TG 38 D o SO TR DX sl rb 2 B 5 s T S TR 1) ) X Stz
MSH — Wb, BVE A G RA 2E — DU I S 5000 R I () 2 7 P sl 2 41X
AT AR FH AR 772556 1, 9 A s B 44 R sl 2 DRI LAR o« 3t n] DA PR 28 2R 48 56 il 191 i 4%
TR B ARR R A5 2 L R s A BR e A R Gk HoAth— i e A 2% o LEATATHE LR,
H bR #R A2 0 R I R 2 AL

[0041]  EARIE SR, e DASAR N A A FE 7 Bl A 2 I BN R B AE L B 42
M BIA—RING R (unusal findings) [FBERFHRAL, K 2.3, 5 4 4 AR BIEAE AN
ST R A AR 0 - FEDLIE SR, TR 5 LN ARNL R AR E BEAE b 2 I
KR5S SCARE B . — i, FREX bt BIE BRI LeR g, i, ¥ 2 [ 5e 38 s Am]
DAAFEER | P EILEE, B 3 PRI BSCART LEFEAER 2 b 2IE R, B 4 F115E
OCART DAFEER 3 P EINER.

[0042]

LighteningArresterFunction :Lightningarresters (LA’ s)protect

electricalequipmentfromdamagingsurgesfromlightning. The
locationofanLAinthecircuitwillhelptodistinguishitfromsimilar
lookingcomponents, suchasstandoffinsulators. TheLAisusually
connectedtothebuswithasectionofcablethatprovidesnophysical
supportofthebus. [tisusuallythefirstcomponentinthecircuit. In
otherwords, whenanincominglineentersasubstationyard, thefirst
componentonthatlineisusuallythelA. Thesameholdstrueforthe
incominglinestoatransformer.

LighteningArresterUnigueCharacteristics ;Physically, LA’ slook

similartoastandoffinsulator, butwithseveralminordifferences. The
LAhasalargegroundcableconnectedatthebottomanditruns
downthestructurethatconnectstothestationground. Sometimesa
faultmeterisinstalledinthisgroundcabletorecordanylighting—to-
groundevents.

IRAnalvsis :Thenormal thermal signatureisambient. Themost
common|Ranomalyisahighresistanceconnectionatthetopofthe
bushing, eitherinthepadorbushingadapter. Theadapterisa
separatepiecethatscrewsontothemainstud, andlookslikea
largerversionofthemainstud. Beawarethattheadapter—-to—stud
connectioncanfaul tandcauseheating. Amicroohmreadingcanbe

takentopinpointthehighresistanceandtoconfirmtherepair.
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[0043]
[0044]

[0045]

*1

LoadTapChangerFunction :Asthesystemloadchanges, theload

tapchanger (LTC) changestapposition, whichchangesthevoltage
outputofthetransformer. Thismaintainstheproperoperating
voltagetothesystembeingfed. ConsiderthelL.TCtobeanoilcircuit
breakerthatgetsanenormousamountofwork. Itisdrivenbya
motorandmechanicallinkage. Inmostcasesthemotorsareinan
adjacentcabinet ;butinsomeoftheolderunitsthemotorsarelocated
insidethelLTCcompartmentandareoperatedcompletelysubmerged
undertheoil.

LoadTapChangerUnigueCharacteristics :AnLTCisasetof

movableandstationarycontactsthatareenclosedinaseparate
compartmentandattachedtothemaintankofatransformer. The
LTCcompartmentisoilfilledandeitherventedtotheatmosphere,
sealedorgasblanketed. Flexibleleadsfromthetransformersection
enterthel.TCcompartmentthroughholesinaninsulatedboard
betweenthetwocompartments. Theholeshaveoilsealsaroundthe
cablestokeepthelL.TCoilseparatefromthemaintankoil. These
seal scanbedamagedbyheatandwillallowleakageofoilbetween
compartments. Thecablesconnectthetransformerwindingtothe
LTC.

LoadTapChangerIRAnalvsis :AnyheatpresentinthelTC

compartmentisconductedthroughtheinsulationboardfromthe
transformersectionoftheunit. UndernormalconditionsthelTC
compartmentwillbebCtol0Ccoolerthanthemaintankatthesame
elevation. EvenalCriseshouldbeinvestigated. TheLTCisnota

heatsourceunderanyloadcondition.

*2
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Transformer Cooling System Function: To maintain and regulate

the proper cooling for the main winding section of a transformer.
Transformer Cooling System Unigue Characteristics: There are
several different cooling system configurations. QA/FA/FOA/FOW
are some of the abbreviations found on transformer nameplates. OA
stands for Qil/Air; This means the cooling system uses oil to air for
the transfer of heat energy without the use of pumps or fans. FA or
Forced Air means that the cooling is aided by fans, but without any
pumps to circulate the oil. With both of these systems the oil
circutates through the radiators or heat exchangers by normal
convection only. The oil flow path through all transformer-cooling
--systems is; into-the radiator on the.top and discharge back into.the . .
main tank on the bottom. FOA or Forced Qil and Air mean that the
system uses both pumps and fans for the cooling of oil. FOW or
Forced Oil and Water means that the heat exchanger on this type is
water-cooled and does not have the typical radiator configuration.
The cooler is normally a chamber with many tubes inside where the
oil and water exchange heat energy. Some of the older FOWSs had
the water cooling tubes running inside the main tank, This works
well, but the repair of leaks can be difficult.
Transformer Cooling System IR Analysis: Approximately 70% of
the cooling takes place in the top one-third of the radiator. A gradual
cooling pattern will be evident from the top 1o the bottom of the
radiator. Look for abnormal conditions such as: a cold radiator,
indicating low oil in the unit; a blockage; or a closed valve or a pump
that is not circulating oil. When possible, turn on all fans and pumps
and allow them run for at least 16 minutes prior to the IR scan. This
allows the motors, bearings, and control system to come up 1o
operating temperature. At that time check the wiring, connections
and all electrical components in the control cabinets. A loss of
cooling can shorten the life of a transformer or cause a catastrophic
failure.
A common problem that is usually overlooked is cooling fans
operating in reverse. Feel for the direction of airflow and compare the I
temperature of the discharge air through the radiators. Over time, the
cooling fins will build up dirt and other contaminants, which hinders
the cooling process. Measure the inlet temperatures compared to the
outlet temperatures of each radiator. This will help to determine that
proper heat exchange is occurring. It is also advisable to check the
volume of airflow with a flow meter.

Note: Be aware of static electiification. This is a condition, which may occur while
running pumps on a lightly loaded, or zero loaded cold transformer. Some
catastrophic failures have been attributed to static electrification.

[0046]

[0047] % 3

[0048]  TEixX L4 5 r, BRI A AE L D g FLAURR ) B e DL S L4140 2 GRS s 5 T
T OC TG 122 26 T H 1 DX I S50 45, -k I AN B R N BT DA A
EE 2 5K 3 T BoRIAHFLAE L, IX 2815 B A 8 o0 M AEAHML WA B b 2o, LA
e WA 2 45 (lightningarrester) & 71370125 (load tap changer) . E
KA MR IR E RAN . LA R MR/ N RAEHAT IR H H R IR 4844
HRG S H I H ] ARG P I H B 4 AR TEE B o IR ZRR, #:/E N mn L
AT SRS Do R AE N SR IRV HI R [ Ir 38 55 O Ho— MV iR AT 1S
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O T 5 FRTDUAE DUR 3R IR AT 5 W FI0 2 0 P 3 Hh 0 S 7 A LE 8 7l Y R 15 O o
[0049] &1 5 {27 A Mt SASEAR R T B4 1491 o PR 258 42 S It 451 o Aot PR F A A AR 11 ) A 462 451
To BB TR ER AR — RO A E K. K 6 BB 5 — e T
Forp BRI IR A O E AT R B T R AR R AR . K 8 BUR EaR RGP R E
RS oy B B AR

[0050]  FEHLIESEtiH] o, AE N HTBR AT SCVFRAE N SRBEAT R & 2 7, B A S SR A AE
FANLAP BN ST fEHE R . SERAR AT LGB LU 34T SR A SRR BB B
(1, B A AT R A AT BB, B T R A W SR DT R . R “AE L. 2T B
T A R AR A T U R P A ) TR BEG » MATT FT A5 BRI i I BB A8, AR )
BT R RRAR o T 24 147 IS 18] 18] B8 FER0 1 08 B AE ST SR FE s LR A G B R JEE S TR 31
[0051]  (EPRIE S, B Al 5 IC St i REo) HI M 45 R N A 3R R, 1 R 2
AR AR 9 IR AT BRI 2550 CHD, RIEE A ) o — AL, SN2 b e S AR
TR R BB UGR N . BRER . AR A i A e,
VU, 5 S e IR AR T $AE N BR N 20845, I LA 0 i A0 S8R R I A 45 0 %« B 2
AR A X A N IR — B IRFERIIERE 5 7 AN B R AR AL DL %

[0052] L i Jth 91 SR M ML 00 45 R B R DA SR B8 A O 22 AN AR SR RIS o
HI—Ao APl SEHER A 2500 P A ARG SR VAS “ M T« Ie AT I Ol 7 Bl
“BEHRF R0 ] RIS FIX S i) — B A2 N I RE NS i S R A1) o 5, B
B T AR ARG B IR B Sk mT BE i 7 R I EAE A AR, B HR 4R s Hi O IR AR i 4%k
U0 SRR AEIR AL, W] LS H] 2L AM ke 25 58 78 25 B I 1) FS) e Rk e 155 0, I EL A R A
W 0fy 5 R B ST O s, DI (A 75 B8 o A58 PR R P ) ) 22 A0 R A I W o
e, I EL A e TR AHENE b, ST o A5 O I, A AR AR Tl T AR ()
WHEFERAE ) , W25 % SRt U0, I Ho AT RERR B BAN & 20 % Do

[0053]  RELESZHLAAR AN FRAE N ik — PP 5E I HAd SeRe @ 1e A7 4 DU A R 5 # AT 5
AR BN BRI E . IBAT IGO0 5 AR AN R T 5 IEAE R R IR AR OG0 5, OF HLV
S ANFEIRL 2K

[0054]  fn b ridk, FERCLE St o, A iz Rkl R T g B B sl B R R . 31X
SO R AR T P B & I AT 1 O o B, SN I 48 VR G VA% B R-12 630, A2,
IR SN TRV BRI LA M M v B 7m0 — BUR SE b R RIS 2 14 . (EIXRR L
N BURE BETE B0E B AR T R AR

[0055]  FEALIE S, e A2 B A Bl AR P i — AN D B ROk i s A L4 2R i
A=A H R AR, ) e, “as AT LR Bt S IR X RN
T 73 Bl EAR B T ARG SERAEA A N 73 0], IF H— Sod xS A 45 R
S 53 e = B ASF 70 ] P I — S RBEAT , B LB B DU s,
AT P P LA “ IR ARGUEAR R B ARG AR iR
TR OLIE BIRE € G0 1 =7k ) s B LTI Y R e i, 3
SEECE T F HES S EREORGEI S AT T . R 4 h B E R LSt
PP IR

[0056]
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T B T ER X B,
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R Gt FIT LR i L S K41
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o AR 5 R ST R EURAT |
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KGR TR RZESR H

IEH BATA T T OLE AR |2k

[00571 4

[0058]  {EPLIE St il , W LAEFE LA 7 AR m b e AT« AR B (RS (. 3Xw]
CAAS 5 AT, 9l an A B B 2 e Ros KL 2o AE Tl 58l 45 R B e Ak
k. wln, g3 U (1,4), (2,00, (3,2), HphfEa RIS — NG R, 35 4
RN TRGN o AERIIESLH 2 =R B, f£XH B R, w] DAE
RaAE bR L 3Rom — A, ARG AR R L RIREE AN Rl LIORE ™ BERE 0 2 g AL
SO (IRt ) FHAR RGN BB 7 e, JErh Sl sl ™ SR 000 B L i e 2 185 PO 8 o ot 8 o
= B RN B R R P N =4k, B9 WoR = & ETER R 1, AR DS PR
wo

[0059]  REZLAMNAR A5 B 2 A1 R A A BRI 1 A DL &5 SR AR B 22 2R 4% 22 ml B
iy HLSEHT o i, AT PAAE AT 204 0 1 R i e st S i R AR i (B i e S s g A
FRshiE i) B EEEE K. ZEAT R 00T LU SRR I EE R o I FIRER] BLE AT AR
RO S (PInIRsh 7 M « B8 - A B B e 5 ) SRS 015 B s 4
o PTARRLER AR 4 PR iR . (ELLAM 2 TN TR, W] DL Z0AM e WL 5 45
R BRI L RIS R .

[o060]  —Jicdth, £EXS BEAN ST (AR, “WRE 7 “IsAT 7 B R AR R )
I, %5 S S R SRR P AR A — i, S5 18— DI 2 S 5+
W A IR E S ARG (B2, O T AN BB DA A DR O S E R
TIX =SS ARERT, nT LS ok B & AR 2T & e DL S B TRk
HZLAN I ) RSB e AL i = AN eI (S)) , I HOG BRSNS 70 i 73 G400 » B 52
A AR T AT LU 5 MR A IR 5 AR5 o

[0061] T b Db & , PIoide S i ) o 55 450w e BTk ol LA 3 f R DA R 38 ot
5 B HAE BRE SRS AR WEW DL RAEA 5 A8 o 4l s i
P i w87 283w N T IE BIMH A R 8 45 AR . WA B AR G 54, T
SEan] IAEIRAEHE 3 IR RATHENL ARG ERAT IR s e alThfe . 425 J7 i, prid

14



CN 1998004 B WO B 11/12 7

(K77 2 Dhfen] LS S8R S AH T F 808/ R 58 o
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1P IE B LARERAE N A F S AN & (B andRER BLbs 66) 4 (i I AR R BEVESE B o
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High Voltage Connection

Explosive Cas Vent )

Zinc Oxide Disk
Stack Inside

)
Porcekin Insulator P =

\./

Ground Cable

ol
Hahtening ArresterFunction: Lightning amesters (LA's) protect electrical
equipment from ......

i Physically, LA's look similarto a
standoff insulator, but ......

IR Analvals: The normal thermal signature ls ambient. The most common IR
anomalyis .......

K 2
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i H8F X (LTC)

o

5

Load Tap Changer Function: As the system load changes, the load tap changer
(LTC) changes ......
:An LTC Is a set of movable and
stationary contacts thatare ............
i Any heat present in the LTC compartment is
conducted through

K 3
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c8: Thers are several different codling

Transformer Cooling System Function; To maintain.....

fvs fa: Approimately 70% ofthe cooling takes place
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