HE S (BB © HZAt)

HUKEE KB TR
= BR [E P g e o

AR TR @@a"*ﬂ?ﬁﬂ%@l@ﬁﬁﬁ%
IR - MBI TEEHE ETEERESE - éﬁiﬁlﬁﬁﬁxﬁ
TRELEI SR/ - HAEERET
HHEIRAR © 108.12.04-108.12.08

| W HIH © 109.02.27







L

AR B Y R 2 i BRI RGER - AR S BRI B RS S T RS G E TR D
BRAT (CRER A L REY —) S IERE 1 I AREBRIES B S HEkS - aiE
M BRFOR/KEER MR - R~ B8 - BMEEEs BV IC [RB AR T 2 IEiE ST
ARG -

EE R » (REA TS THIRIES 11280 2 T i i R AT m et L 1
B BL1.25 fEREtKEEE /KR 10 478 (—HIA7K s B—RIEK) FrESB SRR ARK
MEHETEANESRAET - KERKRZE—AHNEAR 2 OFF MR R
/% 780m1/10min(=85ml /min) ; TP Ten BReE R A 560 ml/ 10min(=23ml /min) S5 R & RS-

ERBCERGR T E > ST RIS - SRR (N EE -
TFBT--F)Zzask MANREEESRSE  ETHEBRITERERE AL
0.134m/min; BAET 0.129 m/min 5 ¥EHIRIFTE BRI 0. 144n/min; BAEA 0.133 m/min »
B REIE 0.1-0. 15m/min ° _

AESNER KT U5 » A TTAZEA THI BRIME R SIZE 2 st ER R IEFE - RN
AESTHR 1-3m o HEEAR TIEMEET T 4-5m B » BERGHEDAFS T1S fEr Bl T
B8R - ENREE AR SN EAGER AT AR REL AR EEER
E & E iy MBI, -

PR SLE JTIE » RIS KER T B By 320um » SEIRK SRR A HI s 200um » FIZE
A T0RLA L2 &8 TIC $HE A BN E BRSBTS S B NS R RO -

BRSO REN S TIC RABE NIRRT S  eRSRREEEEOT ;

1. EXRFESEEH -

AEEEAE ARG R R SR E AT BRI RN R -
fERIRFF e NE A2 S A T B SR T 5k i -
WARaLETERR - M EERAE R Y PRI O EE S 2T -
PECEABREARA2 I IR0 - SR EAETEER R L3RRS -

[P TR R R U T R SRR T R B S T SR -

[ e " I e |






g A I O 1-1
T B ettt ettt ettt 1-1
1-2  FTERAEBHEEL v cverer ittt ettt 1-2

N w1 e 1= < 2-1
2-1 M= ettt ete bt eatee et eb 1t e b et et eee e eteetereet et nentan e nae e 2-1
2-2 TR RIRZKER B oot 2-2
2-3  BEMSIEEEERED. ..ot 2-7
24 ANEIFRTEREE oottt 2-13
-5 BB B et 2-28
20 B AT e et e e e et 2-58

== g < ST 31
KT T OO OY ST 3-1
32 BEE e, et 3-4

" ¢ eeeussnenesssseneuearesernssnensseeresneneoseneas nssmmeas enasesenseensesesssnsseesesmseres S 4-1

BT T saeeversnesenessenseessessenesessnsansnasensasncas seonss seasussnsnressess snsensenmeastesnsaemmnenesnns 4-3



B 1-1 REERIEEL.... ... e erereeeiereii e st an et ceres e e s e e aaeeeetaaaaaeaaeraeaesnnnes 1-3
2-2-1 T R 7K T T B e et 2-3
B 2-0-0  JEE RS P B 20T et ete et eeeeeeee et eee e et e et et een et ree e eeen e 2-4
B 2-2-3 R T I a i o 2 oo 2-5
B 2-3-1 FEE R e R A T e s 2-10
B 2-3-2 [ e B R A N v eievceee s e — 2-11
B 2-4-1 ZHEIFIRIRER PR T BRI ESEE oo PSR 2-14
B 2-4-2  PERIBEFI R ST BB S I e 2-20
B 2-4-3  PEHIREFIR T BB ETIZEE) oo receserserens e 2-21
Bl 2-4-4  PEHIBIFI MBI EIEPIZ oo oo 2.22
B 2-4-5 R R T B S B S U2 oo e e v e 2-23
B 2-4-6 B5ERFI R F BB TS ) oo eeneseessenenes 2-24
B 2-4-7 BRI B T et 2-25
B 2-5-1 PEEIRIF PSRRI T oo 2-47
B 2-5-2 &IPSR RIS N () i eneneaniens 2-48
B 2-5-3  $ZIRE T T P HE B R IR TIZE oo 2-49
B 2-5-4  FZERIRAFT E R P TE B AR B R PIZT oo eeenenees 2-50
B 2-5-5 PR R S R AR A e [ 2-51
& 2-5-6 RS B A I S I vt 2-52
B 2-5-7 R R R B H S IR () oot 2-53
B 2-5-8 BT N PR A B IZT oot 2-54
B 2-5-9 [5ERRT F B E PR BRI ooerree oo 2-55
B 2-5-10  [55RETH B B R I ZE oo 2-56
B 2-6-1 B B O i T e T ettt ettt e ntaa e s 2-59
Bl 2-6-2 WERGFEE SRR EHEINE () i, 2-60



% 1-
%= 1-
7% 2-
#2-2-
%= 2-2-
F02-3-
% 2-3-
= 2-3-
7 2-3-
#=2-
2 2-4-
#2-4-
2 02-4-
2 2-4-
= 2-4-
7 2-5-
#=2-
7 2-5-
#0-5-
#2-5-
7% 2-5-
%= 2-5-
7 2-5-
#£0-5-
7 3-1-

N
Lh Ln Ln
Lo e
L Ln
; B N N O
1 Lo o W
[ T N T S
[\ T —

1D N -
o — 1-2
Eﬁ%i% --------------------------------------------------- 1-3
: ﬁﬁﬁi‘)ﬁéﬁﬂ@ﬁﬁzgﬁ%ﬁ ------------------------------------------------------- 9.1
e _%ﬁﬁ ............... e 2-4
| ﬁ%ﬁgﬁg@gg%% ................................................................... 2-5
IRERART 2-8
; E%ﬁ*ﬁﬁlﬁ@%@ ,,,,, 0.8
4 EREERESTA N < """"""""""""""""""""""""""""""""""""""""""" 2-9
1 ?%%UFE&Fﬁ”)L'E’E%EﬂL%,EUzg%%(l ------------------------------------ 2-12
5 @ﬁﬁﬁ%ﬁﬁﬁﬁmﬁﬁﬁzﬁmwmwmwmmm“f ........ 215
s EEFTERREERE L 2-16
. Bﬁgé%ﬁﬁﬁﬁhﬁﬁﬁ%/ﬂugg%ﬁz .............................................. 2-17
‘ §%%Hﬁﬁﬁﬁ&ﬁﬁ§%%ﬁﬁEj/yﬁgﬁgﬂgTﬁ%ﬁIEE% ................................... 2-18
iy S 2-19
| TR 2-26
) PR T AR R I E'r:%i'% ------------------------------ 2-29
R 2-32
e 534
S DGPTSR ENEE T oo 0
‘ EE?%FE@F?—F/B%@Fﬁﬁ@ﬂﬁgﬁﬁnzgﬁﬁ .......................................... 2-38
T AR 2-41
S A SRR T R RCTRRPRS 2-43
TR 2.45
e (_,“__"___: ........................................................... 2-57
.................................. 3-2






F—E HH
1-1 Mt

FALLK FEAL A B ML AT 749 10 AER - KES/KEEG 6.58 THAR i
IAREHKEAER » SRR TR TES KOUBEE « M KFRE
THOKEEE  HAuHr s K S A B R K TR SRER » BRSO FIRM LB
TEUKBEE - GEREKFIZ FE KRB RIER T, » #0 LEH TBKE i fe
BRI K TRIFHER » SRR /KA BUKEES R TR B — oK T - 0K
PETAR Y 104 4E 5 H 21 BESEHT TR 107TE 5 BRT  SHBEBYKAZ a8
B UPUKESE ZFKE TR o SRS 2 TSRS MR TRk Ems 1 &
LUK S TR K TSR e -

THLKES S TR ) BETENESEOARITREE (R 2 EREREIIR
IEPESAERE B EOK TR © B8R « /KBS ~ FIRHUATIHE (RER0E - HREn - EsRe
EEEKTHRE) S5 -

ARMEEREI B 2 EEBAFIN AR S EAPISYE S B RS R T
BEIRAT AR H 308 BA—ROMETHEAT BISE | AllI8ENE &
FLI IS — RN - o B AR R SR O R S
TEEE > BA TR A TR G ETRA SRR SRR - BB R
EA{7 % Tapan Inspection Co.Ltd( HAME MG 11) (CUTRHE J1C) » BPyBERET 2
a0 B TEEK S B B A AR e B TR A EET - R
NERNETE - EHERURABI YRR S = HRAIEE -

BRI E TS B 5 HEs  AET B R RACRE SN R B4 B SR -
H TIC ISR RRZE T HmIRarT (2B TS RARSRIETE | B ThsRard (&
B ) TRRELE BT B | 2 AR BT A SRR (I — R ) B
TSRS TR 11280 2 R SRR B , OIS « BEAZRRSEH -
FEMREALRE FREAT BB E SN - BT iR B A .

1-1



1-2

TTREMH R =R

RETEFHHE=ZAAEEQL JIC B aBRRAFTREBTE - ZIK”KEHT%J??—%H%E
(Michio Shinohara)E(EMERE - HARRE=-RATERRASSEIEEREES
OB Z T AR RBOCREZ L B RN » TRAZ RS AREL
HHLI AR EOFERIE - THI SfEREE (PR {C58kTRT(Nigatalron Works) » LFYE

FANERIE (57 » M SRR 2 [N ARSI TTE 1-1
BB 1-1 -

TERM TR 1-2

SMARE

y zig:jq

F1-1
==Xl Rk plactecs et
KR EREEE] PREE#% 2 AR 2 R
TEE HE= R
THEE g5 Tt
FAFHE TESNETGERE JER R
gcgtiil o 7 e ARTHEEBSE AR
ESegi EEE | ATIERHT M E AR
TR TA2ET =
Japan Inspection ERESIFS
T MRS Michio Shinohara
Co. Ltd. WIS =
K P9 EE B FEER (1 X
THI Makoto Hasegawa =2 IlIE:
& I ARFLT L)
KPR R (R N
AtsuoMatano SREFELR

LEEAD)

SETEER Atsushi Morikawa e[
KA EERER | . .

. Koji Ishiyam FuUR&H
=
KPR HIER Koji Otani KEFER
W Hiromi Nishimura s npe==
FHEET Natsuki Wada MHz==H

1-2




*1-2 ITHE%

HEA I Al TR

108/12/04 | FHET MRS FIEE SILBE(TPE) 2 OARES HI)

1. PERIREFISER(SME - R~ 45 - #(FE
108/12/05 | 0830-1700 oy

2. BrRrT KA

1. PERIREr KRR

108/12/06 | 0830-1700 _ 2. BUERAFIARES (FNER - KT - 3R - BFER
)

108/12/07 | 0830-1700 BB EGRE

108/12/08 | Fst EF LSRR H AR (HI)) 2 GILHE (TPE)

g," : L

BRI 52020 oW SFEHES  SRAR

1> T——

E1-1 FhkairEE

1-3






FoE MEER - BITHEERE
2-1 MEEL

Fesh TS0 R 5 B MEMBRRKE - M - R 248 255N
BRBEZEZE S HAERURBEF SRS - RES TR THES 11280 =
" R E R R B ) W TR S — R R TN R K s - B
FREPTERINTZANE ~ R - Bk - BRIEESE > ETESLRENT - MR RIS R
ZBEREF T MR RO K s  RHRGIRAPI ARk HERE - REERABR AR R EEFTIN B R
Rk RSB —REABEE - PR A 3 SR wIr » DU S R TR S KRR
A BRI MR - R B BrEEE > IRNEZREgTReR
SENE > EPE—ARESRZGHRREOTER 2-1 0 MU RSt o =Rl -

*®2-1 HiEzx

Iﬁ%%?%%
IERETESR (Fastmry Inspection Schedyle)

Ownar /Contractor FREE/HLSRE Praject Neme FHS%EG Lnspastion {tem iEMATHE
BRI T RS R F BUAKEE R RS T Funotion 5:3%1%?5‘%
— e HriEia
lnspection Date RBaREf Inspastion Object/ BT MS ikt & Inspection Plzcaliidmel
Dec 05, 2019 Lo Bec. 06, 2019 ' Contrad Gate lset 38t ¥
bl = g Lron f 0 o
108.12,05-108.72.06 : &rﬂmr‘ﬂl%m #Wr“! ';% M\?maﬂfﬁiiﬂ Flyn‘ﬁ‘
i E Thursday. Dec. 245 LSS F
ﬁ?@%ﬁgl\\ = a:!tﬁ oy il Yo I Ty 5 .y ” .I-] E-}Lﬂ } y y ; r”[}‘w Becm} L}‘)fa “HJ:LJ ‘
HWE E@%ﬂ%ﬁﬁ ’)I."J(} W00 14200 12:00 £3.00 14:00 15:00 16700 17028 52 GG lDiﬁU 11260 12:00 13:00 14:00 15.90 16.50 ii‘ﬂﬂg
Patan cham e : . ) S
e S |
N : A& C
TR i e i g o P S Stk ekt . o ’ :
i o
! m—
| i .
| 4 ;t—l
H : . Wy
§ § b
: o
glurnc} H . R Lensh
T R’ 8 B TH
-—u-izn—--na — :
) ST 4 i H
- ; H
| = , |
A ')ranu,,ﬁ }hLer Renwe Tast Fianga V_Lr «m mside of Ga.mg E ‘Ar inl Tegl FEH“&,E or Dasing, Powr water nt:) Casing & Borret E
TALTDCURMER G FA BTG UM ki
Ak !'E‘?&' ;"t%ﬁ:ﬁ R SRR T - T P .3"7 "'}{gﬁ%m&ﬁ”"ﬁ% ok P ) i

2-1



2-2 B R KB

{ZETEZIKIEBEIJEE%E% 11280 # FF%F%EF%?%E&WJ% sl o HEE 0 BL 1,25 EERETK
BSUKIEE 10 il (—RAK - 0K FrES€BRGETRK  MEEEHTE
ERAB - KENRKEZB—DEANGRN 2 470 RAENB= BN - MRS
RF—EEERAAR - 2 Bk 2 EREEEREREIL TIED - ERFIPERKE -
H EIFERANBEE TR EUENRKR » RBERES R eBE
FPE - AR R 1.016WPa - R A2 BRI O & BE DR B 5T DA B0
BE 10 o088 - S0 TR ABRKALE AR » WIS RESE 10 24815 ﬁHﬁ@?ﬂ“J@Eﬁ%ﬁ
B HEHRKENSANEDTE 2 OF - WAL @SR ZENTE 2-2-1 » 55
ERINTR2-2-1 8= ﬁm%‘ﬁfﬁ%ﬁﬂﬁiﬂ?l 2-2-222-2-3 BRI SRR AT MR 2-2-2¢

2-2



EROLO L

(panssauy 1S9l [

EYER I (1se] s R @D

LT
[3EFHRIY FRITH L0 LIRMAARSTAN _m* iw., _:mrrt

OIS PSR e
THEE B e N T

[

upi5 aEA i
[t

€T
[0 5 e N B i

fau |}

BARGLG ULt (panssadd 1591) L RERE
ERVEYE M {158] SAnsSelq) ¥FEEHND
LCTEOTAA T B

) Ymhey JauRde Jnee T1RH e .ﬂvu,.
e eLSAg §
K¢ A«mﬁ&ﬁ

fel
L]

IBE E\\

patady A EL
TR

R
oot

BrL

/
(EEY /S

BANSSHIL 31 ABLISOUIY

namouu m:;/ ;

e

(S BT R ljé%ﬁ%@%

EaR ey ey Jorey tweusels) [ETHNE % wn..w.

feady s linsseidi [T

1-2-7=
GERE BYL 12 EUIIIACU Bie S16HY SEEREIT) pUB Ezmmm.ﬁ%
LR EE T L IR - TR
BANGLD L0 {edTSsadg 1SBY) O
{158 23u¥BaT § 2UNSSAiy) Pomemy - HED
m&mwm fref o B T S

BTyRAy AN 40 TUERRINSTOR
lﬁ.@ﬁ% m.

AL BRI
L sy
H_nnlm_dmmwﬂ._a FRELngRAg
frRUTIY YSEL )
T ) 1l FRALAGT BRIER
T o FraiEw HE R 2 gl A
LA PRI Py sty FBUR] 5 1) LI F LT [y isagt
EiwL ZIYL
iz
el -
20
v g T
2 I v im
T BOT «Swoni 3riuEsmy
Moime mimin )
i { 8389 j0a03u07 { M
! i ,
iy "
M adlEE LB E
, ;
mr FIH ) .m .m mfa W I b

(153] 93eMEd] 3 158) 9INSS8AJ) 1S3 I {NLAPAH }O UCI}IPUO)



% 2-2-1 B R/KSEEERFE

SR E | BRESD SR Gy ]

ERIFRT

780m1/10min(;85m1/min)

KSR | 1.0160Pa | <20000l/min [
DLl

560ml /10min(=23ml /min)

[NSPECTION ITEM Controt Gate {Gare Type: High Pressure Slide Gate)

I 2 Hydraulic test

HEEE HEED E=E BEHER hspection resuh

e "eRL PUEES Judging standar 5 . . "
HETS Tes: pressure udging standard EHE s fd Wines

K I A RO Tk
T

. \ ;
TREE TR No leakage Nodefoostion oo gooi
1.ataMPa
4 4o P S
Tressuns Lest £ 00mEL min 3640 mbnun " .
’ (750l L umini

Reference Procedurs: Document No, i 80098-MP-R10-5

Inspected by
TH Infrastructure Systerns Co/Lid.
Gate & Penstock Quality Control Group

Mo 2§, 2]

/21_/ . ‘-J{’i%fzﬂ‘

RUSTWED §/Yy

,/ﬁz,ﬁf%szﬂm

¥oit Orand
DEC 05 2 e

B2-2-2 BAIMFTSB R SAE
SR SRR ST

I

(RS- BB HRREHR( (=D )
ERNAR RS (O Z0\G

WEE DRRe  AMYeENeRINeR
HEERE B B d s LA

2-4




=
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B | B 202 57.9 30-32 20.5 15 19 17.87 | 0.129 2300
ey 198 59.3 17-20 20.5 13 18.5 | 17.33 | 0.133 2298
F=2-3-2 JHICRESRORE(ETRE
M SHRCC) Fce) - T[] SEECO) FCC)
By B 4737 2119 %ﬂ B B 23279 18—17
Open | pgl& 18—20 8.5—8.5 M Open W 12—18 13=13
B Big 2738 19—19 =] 29133 1715
Close | iR 2025 859 Close | [E75% 1823 13—13
HEEE 55°CELT - EEE B5°CLLT -

2-8




%#2-3-3 EFMEHEES

PEHIRPT/DERIFY e s - ﬁﬁéﬁ% e
i}z e s atl OO RELR we weE
B8 REEFIESRE) 1 i
RS G FE E#
R RAE BRI 4 ARG BN T T
At GRS R T EH E#
B E IR B SHEEIIE S E# E#

2-9




INSPECTION ITEM Conirol Gate (Gate Type: High Pressure Slide Gate)

|.Operation Inspection
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INSPECTIONM TTEM Guard Gate (Gate Type: High Pressure Siide Gate)

L.Operation Inspection
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Open % e 59.8 (1-18 | 205 0.3 0 1 inis | Dasa | 2208 L4
Witness
$:’filj¢l 204 57.3 2526 205 0.3 0.5 2105 | 6109 2301 2.5
& In-iguse
Close | 2L 205 5 11780 | oazo | 2208 27
Witness 200 515 18—22 Z0. 1.0 0.5 B 3 .
iE T Rom el
. EUF Ambient . -
e BHizHET —_
. %Jﬁ{rﬁ +10% Below | temperature MER-BSE 8.1~0.15m/min - -
Reference value . o aregulatzd value
i rafings +40°C
cUlTEL orless
BB Temperaturs Reference Procedure;
EEETH R 7E Documeint No, 180098-MP-020-B
B . . R
Pivision Direction Temperature of oil l'emperatre of room h’lS}’iGCi‘ﬁd by
f driving : o \
oranving ey {°C) THI Infrastructure Systems Co.,Lid.
HREE Gate & Penstock Quality Control Group
Presien value
G {17 o M 2(? >0t
B | n-house 3328 ’ hOji Ctani
Open 2 a, .
Witness 12218 i1
B HEY 2933 1716
] {n~hc‘%s~_s,§
Close || Iz 18523 1313
Witness
EHE SCRLF
a - (‘l B
Reference value 55°C or less LEC. 05 20
BEEY T AL B R Mspection result
Item Judging $tandard P -house T Winess
TR FEOREETHILE ood sod
Insulation wpe of motor Accommaodate o spec g &
i FELERABNIE
Vibration Thiere is no harmful vibration. good good
BRSSP R FAEBICERTHIL
Fully open limit Switeh works normaily good . goad
HBWh R ORERE SAVR AR RE ISR T ALL sod aod
Confirmation of Limit Switeh Fully closing limit Switch works normally g &
FOMWIs Ay FAERICERT L
u . All other Timit Switch works nonmalty good good
IR ST S WEF S ER T AL SREEY B
& q%é. o ofposition Indicator Position indicator works normally good o good
L~E§EEEE5&3E¢~++eﬁ%J

e

..“w LIS )

[

i e %—7\ o 23
PO Mabri. o Rl LR Sl

;%3 Qﬁwﬁni%#ﬁ#&
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F2 2-4-1 EHIEEFIINE R T 2HEERZE |
B {7 :mm
His [
PRI EREE -1 heps L FEEHE HETRRE , -
p=pi L1 ERE EE BRE
al, 1100 0
1100 +1
TRER aR 1100 0
a 2200 +2 2200] 0
a FIEREE
: al. 1100 0
1100 +1
JEH aR 1100 0
a 2200 £2 2200 0
A 2220 -1
b FIEEEE 2230 +1
AR : 2229.5 0.5
Web 395 +2 394 -1
21
Flg 100 £2 100 i
@
Web 395 ) 394 -1
Gl
Flg 100 £ 100 0
| Web 388 ) 387 -1
el
Flg 150 ) 149.5 0.5
®©
Web 388 ) 387 -1
cl FERIEE Al
Flg 150 L2 149 -1
Web 388 ) 387 -1
el
Flg 150 £2 150 0
©)
Web 388 £7 387 -1 390 +2
A
Flg 150 +9 150 0 151 +1
@ ZE{l | Web 388 +2 387 -1
=] | Web 388 £2 387 -1
Do @ 550 550 0
c2 FEACEEEEEE @to® 545 £5 545 0 543 -2
B to@ 545 545 0
c3 EREE B/ME 40 +0.8 (JIS) 40.13]  +0.13
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R 2-4-2  FEHIEPNE RS BRIERIRER 2

B mm
PRI REEE -2 =w: SREHE BHraRE Sl A
BHE | @ BHiE M
+F 145 0 145 0
Fef
T 145 0 145 0
FFEEEE 145 1] :
i 145 0 145 0
Al
A 143 0 145 0
B R b R PR 717 1480 0 1480 0
N 1430 +3
ZPIERE A 1480 0 1478 -2
B RArR L ER N IEER pa 4300 o 4799 -1 4802 +
THESE = B 4801 +1 4801 41
N AR 505 0 505 0
R ESE 505 1
A 505 0 505 0
P il 1085 0 1086 +1
FHEAFTERE 1085 )
A 1085 0 1086 +1
\ =l 857 +2 835 0
TR IERE 835 i)
=] 857 +2 857 49|
‘ = 1999 «1 2000 0
LHRHIPTER EE 2000. +3
gt 3] 2000 0 2000 0
\ o el 1999.5  -0.5 2000 0
LIFRFENEE 2000 3
AR 2001 +1 2001 +1
' petl] 2028 ) 2028 )
TP HERNEE 2030 13 :
AR 2030 0 2030 0
‘ o a3 2069 -1 2069 -1
THFRIFHERN S E 2070 +3
gl 2069 -1 2070 0
rH 2963 +3 2963 +3
AP nl 2060 +5
A 2961 -1 2961 +1
oy 2947 -3 2652 +2
THFHIFRERE n2 2950 5
T 2950 0 2951 +1
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7 2-4-3 ViBEFUMNER T ENERE 1

B {7 :mm
FHEERIPIEAPE E -1 =it seaTE BErEE - - - -
EHIE S EHIE RRE
al 1100 0
1100 x]
185 aR 1100 0
2 2200 =2 2200 0
a FIREEE
al. 1100 ]
1100 +1
JEED aR 1100 0
a 2200 £2 2200 0
N = 2230 0
b FEEE © 2230 +1
gl 2229.5 -0.5
Web 395 £2 394 -1
A '
Flg 100 £2 101 +1
o,
Web 395 +2 394 -1
il
Flg 100 ) 100 0
Web 388 ) 387 -1
AR
Flg 150 £2 150 0
) -
_ Web 388 £2 387 -1 389 +1
¢l FIREE sl
Flg 150 ) 150 ] 150 ]
Web 388 +2 387 -1
A
Flg 150 ) 150 0
)
Web 388 £2 387 -1 389 +l
py il
Flg 150 £2 150 0 151 +1
® A= | Web 388 L2 387 -1
Al | Web 388 +2 387 -1 386 2
Dtod 550 550 0
2 I K P R @ to 3 545 =5 545 0 5445 0.5
Btod 543 545 0
c3 R EE e/ ME 40 £0.8 (JIS) 4029  +0.29
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T 2-4-4  [FEEE NG R T EAGERE 2

Efir:mm
FrsERErTRArE S -2 FHIEE AaHE BfiRAE kil FE
S R BHE Ry
+H 145 0 145 0
=]
T 145 0 145 0
d B E 145 +]
. ) 145 0 145 0
Al
FH 145 0 145 0
B B R P I ER i 1481 +1 1481 +1
e . 1480 +3
_ ZFVEEE il 1478 -2 1478 -2
E R R R P TE ol 4801 +1 4801 +1
f . 4800 42
ZIERE pyiil] 4801 +1 4802 +2
o Past: | 506 +1 506 +1
E B E=E 505 +2
ey 506 +1 506 +1
A 1085 0 1084 -1
h LIFHFERRE 1085 £2
yag il 1085 0 1085 0
\ Pl 857 +2 857 +2
i THRAFTERE 835 £
P -1} 857 +2 857 +2
‘ Zfl 2000 0 2001 +1
i | LFIPENEE 2000 +3
A 2001 +1 2000
. B ZEHI 1997 3 1997 3
k | LEFAFIEANSE 2000 +3
Al 1997 3 1997 3
‘ A 2027 -3 2028 -2
1 TFRIFTE A E 2030 +3
ezl 2029 -1 2027 3
] o A 2067 -3 2067 -3
m | NFRIFTEREE 2070 43
Al 2067 3 2067 -3
K 2963 +3 2961 +1
TR EE nl 2960 £5
TA 2062 42 2062 +2
n
i) 2950 0 2951 +1
THAFERE n2 2950 +5
TFH 2950 0 2950 0
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INSPECTIONITEM  |Control Gate (Gate Type: High Pressure Slide (Gate)
Dimension inspection Inspection| Date Confirmation
Measuring point [n-house |oeuo32019 A -\,244;‘”“
Witness |fke 0h20t4 %%Mm
P BV
Unitrmm
o, Inspection Design In-hovse inspection|  Wimness inspection
Measuring items ) ) Tolerance
poiats daia Daty  |Difference] Data  [Difference
al 1130 0
1100 £]
Top aR 11G0 0
a 2200 +2 2200 0
a Gate leaf width :
ak. 1100 0
£100 *1
Bottom | aR 1500 0
a 2260 +7 2200 0
: Left 2229 -1
b Gate leaf height 2230 ES
Right 22295 -0.5
Web 395 +2 394 -1
Left
Flg 100 +2 106 0
a
o P Web 353 &2 394 -1
Right
Fig 106 *2 100 0
Web| 388 £2 387 -1
Left
. Flg 156 +2 i49.5 =0.3
T wen| 383 2 387 -1
cl (ate leaf depth Right :
Flg 150 2 149 -]
Web 388 +2 387 -1
Left
Flg 150 +2 150 0
@
] Web 388 k2 387 -1 390 +2
Right
Fig 130 +2 150 it 151 +1
Left | Web 338 +2 187 -1
Right] Web 388 2 387 -1
D@ 830 550 0
Dristance between - - .
cZ : . AR RG] 545 +3 845 0 543 2
main horizontal beam
EIRCREY 545 345 0
c3{ Skin plate thickness mithnmm 40 1 +0.8 (JISy{ 40.13 +0.13

«ir_ e

(S

L Lk o IR

*&ﬁ R R e

sk s V499
We Drme A4 mnlies
RRME ARG L EES  dba ]
P %’i-z?‘.&.%é‘r%ﬁw'f%‘%”“ *?»"f’f"f %‘H

(=50 )

RIS

!

P IRIPT R T R B R
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INSPECTION ITEM Controf Gate {Uate Type: High Pressure Slide Gate)
Inspection] Date Cenfirmation
In-house ﬁ/ﬁﬁ; /Z’f 7’5'@«
. Dee, 06, .
Witness 2000 %%W&
S BEVIEWED BY .
. Unit:nim
Measuring items InSpE‘:CtiGﬁ Design Tolerance In-house inspection| Witness inspection.
points data Data  |Difference] Drata  {Difference
Upper 145 0 145 0
Left
Lower 143 0 145 0
d (ate siot 145 &1
_ Upper 145 0 145 0
Right
Lower 143 0 145 0
; : ; Left 1480 0 1480 0
. Casing height from 1480 43
gate centet to bottom Right 1480 4 1478 -2
“asing height T Left 4799 -1 4802 +2
¢ Casing height from 4800 2
gate center to top Right 4801 +1 4801 +1
Left o 505 0 505 0
g | Bonnet cover height 505 2
Right 505 0 505 0
ide Lelt 1083 0 1086 +1
" U‘ps?ream side 1083 2
Casing length Right 1085 0 1086 ¢l
; Downsiream side Left 855 oy 857 +2 853 0
Casing length Right 257 +2 857 +2
inside dimension of Upper 1599 1 2000 9
i pipe width 2000 £3
(Upstream side ) Lower 2000 0 2000 0
Inside dimension of Left 1999 5 0.5 2000 O
k pipe height - 2000 +3
(Upstrean side ) Hight 2001 i1 2001 +1
Inside dimension of Upper 2028 2 7028 2
1 _pipe width 2030 £3
{(Downstream side ) Lower 2030 0 2030 0
Inside dimension of Left 2069 - 2069 -1
m pipe height - 2070 +3
(Dewnstrcam gide } nght 2069 -1 2070 0
“asi Upper 2963 +3 2963 +3
Casing width al 2960 5
(Upstream side) Lower 2961 +1 2961 +
al
: .- Upper 2947 -3 2952 +2
Casing Widt}:} 0 PP 2950 5
(Downstream side) Lower 2950 0 2951 +1
Retarence Procedure; Document No, 180008-WMP-0 t{)-.B

ki (fﬁﬁé&”ﬂ)ﬂg‘ FHE

[’J‘E [ - EA\‘[E‘N 5 éi{j: P wdi
EORFrTET——Y EAIFPIR < BB E AT ()
LT Mﬂﬁm%&z
uﬁ

%w E}%%A M*%ﬂf‘iﬁ%}ﬁ’%mﬁ &
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INSPECTION [TEM|Control Gate (Cate Type: High Pressure Slide Gate)

1. Visual Inspection for Assembly

"} Accent ht-house Witness
tem ceeplance inspection | inspection
Condition of component 4t 1s checked by viewing, components are fitting proper pood ood
- b . 0 1814
fitting postiion = £
Condition of the surface on |, L . . . .
. 1t is checked by viewing, there is no foreign object good good
sesl and sliding plate
Condition of the surface on |, o .
, it is checked by viewing, there is no rust good good
Stainless Steel
Damage it is checked by viewing, there is no damage guod good
Condition of Bolt It is checked by testing hammaer, thers is no loose bolt good good
Condition of equipment It is checked by viewing, equipmentsis are fitting proper cond sond
_—_— L. . 0 200
fifting position =

Refarence Procedure;Document No, i80098-MP-010-B

RITHESIED Y Inspected by

THI Infrastructure Systems Co,,Lid.

Gate & Penstock Quality Control Group
Moy, 21X 209

A ﬁwm

koji Otant

Fi2-4-4  PEHIRIPISMEIRA s

(BRI E S
BB iR SR 200 )
Bk AL &5 17@"%5%

VR OABe  feapgantniy
CHRRA D b I TR A |

L

e f
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INSPECTION TTEM Guard Gate (Gate Type: High Pressure Slide Gateg)
Dimension inspection Inspection] Date Confirmation
Measuring point In-house [owuzeis] 2% \]ﬁ ‘gﬂ‘/«—?«
Witness é%%w # WM
REVHWED wY
Unit:num
Measuring items }gspe'l:ti[)u Design Tolerance In-house inspection]  Witness tspection
poinis data Data  |Differencel  Data | Difference
al. | 1100 0
1100 +[
Top aR 1100 g
) a 2200 +2 2200 O
a Crate leaf width
‘ al 1100 @
1100 +]
Bottom | aR 1100 0
a 2200 +2 2200 0
Left 2230 0
b Gate leaf height - 2230 £
Right 22295 -0.5
Web 393 +2 394 -1
Lelt
o Flg 100 =2 101 +1
L
.| Web 395 =2 394 -1
Right
Flg 100 +7 100 G
Web 388 +2 [ LY -1
Left
. Fig 130 +3 136 0
@
- Web 388 +2 387 -1 389 +1
cl Gate leaf depth Right
Flg 150 £2 150 0 150 0
| Web 388 +2 387 -1
Left
Flg 130 2 150 0
@
[ Web 38R £2 337 -1 389 L}
Right
Flg 150 +7 130 { 151 +1
Left | Web 388 Ey] 387 -1
@
Right| Web 388 &7 387 -1 386 “2
Dt @ 550 550 0
Distance b
op | iswmnce between D10 ® 545 £5 545 6 | 5445 | 05
main horizontal beam
Duwd 545 545 0
31 Skin plate thickness muinioum .40 0.8 (JISy| 4029 +(.29

£

AR S R F il

S [FHERPIR T RSB EENE

R SR R IHR( ) =D )

§ g AR FE: PFQP 5//““1,«%

ARHERRFHERE

.;f__“ﬁ:%[/ ‘}ﬁﬁ ‘ 2-23




INSPECTION ITEM Guard Gate (Gate Type: High Pressure Slide Gate)
Inspection] Date Continmation
lo-house f‘g’;‘? ﬁ{ !{';?:—Vﬁ
tness | B0 Ty lhattona,
Witness 2507 .
REVHWLD By
Measuring irems h“p‘?“im Design Tolerance [i-house inspection Witness inspection
pomis- data Data  |Differenced  Data  {Difference)
Upper: 145 0 145 )
Left p-
Lower 145 0 143 0
d Gate slot 145 +1
. Upper 145 0 145 ]
Right
Lower 145 G 143 {
Casing height from Left 1481 +1 1481 +1
2 1480 3
gate center to bottom Right 1478 iy 1478 -3
nai Left 4801 +1 4801 +1
¢ Casing height ﬁ‘um 4800 w9
gate center o top Right 4801 +1 4802 +2
_ ) Lett 506 +1 306 +1
g | Bonnet cover height - 308 £
Right 506 +1 506 +]
Ups i Left 1085 0 1084 -1
b U pa.‘.sream side 1088 o
Casing length Right 085 | 0 1085 &
; Dowastream side Left g43 o 857 +2 857 +2
Casing length Right ) 857 +2 857 +2
Irnside dimension of Toper 2000 0 2001 1
i pipe width 2000 £3 ‘
(Upstream side ) Lower 2001 +1 2006 0
Inside dimension of Left 1997 3 1907 3
k pipe height - 2000 . &3 :
(Upstream side } Right 1997 -3 1997 -3
Inside dimensien of Upper ] 2027 -3 008 23
! pipe width 2030 +3
xY Y
(Downsteeam side ) Lower 2029 -1 piriy 3
Inside dimension of Left 2067 .3 2067 .3
m pipe height - 2076 +3
(Downstream side ) nght 2067 -3 2067 -3
! fd Upper 2963 +3 2961 +1
Casing width at 2960 5
(Upstream side) Lower 2962 +2 1562 +2
i
] : Upper 2950 0 2951 +1
Casing w1dt}‘1 2 oy 2950 5
{Downstream side} Lower 950 0 2950 0
Reference Procedure: Document No, 180098-MP-020-B

SR SRR IARERE . Lo | [ERITIN T B /EJH:EE%‘*%% N7 (4)
'%Iﬁﬁﬁ%ﬁwﬁﬁw Ik )

1m mw~wm%mww
MR %ﬁ%ﬁffﬁ$vMMxﬁ?¢d

A ERAE R AE!
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INSPECTION ITEM|Guard Gate (Gate Type: High Pressure Slide Gate)

1. Visual Inspection for Assembly

fitting position

Ttem Acceptarce fwhouse ) Wikness
inspeciion WISpection
Condition of component {1 is checked by viewing, components are fitting proper ood d
. .. ¥ 0
fitting position ¢ &
Condition of the surface on | . y . .
) It is checked by viewing, there ié no foreign object good zood
gseal and sliding plate
Condition of the surface on o
- Tt 15 checked by viewing, there is no rust ! d
Stamicss Steel CLCC, Y g, LIS T SO04 and
Damage Tt is checked by viewing, there is no damage goad good
Condition of Rolt It is checked by testing hammet, there is no loose bolt good gaod
Condition of equipment |1 is checked by viewing, equipmentsts are fitting proper cood sood
¥

Eeference Procedurs; Document No,]180098-MP-020-B

WUTNERRRDY  BY

REVILVED Y

o hra
DEC. 0 5 200

inspected by

Koji Giant

B2-4-7 [LRERIIINE TR ENHE

LHREEHR( 297 )

K B L) t

ink e 78 |

TRRHIL ) WE BB L)
5 # L??F’ﬁf'-ﬁ" Hir

T

EX S
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REAE 2 B TeBERFE GEN T — ) EAFPTRERE - Rl
fra NS B BEGENLE - BaFREERITREDREN - 2 ERETERE
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®2-5-1 EHEPITTIRERZHGERER

ER i 2T e
= e RN RAESE A
RS 2019.10.03(%{1’2‘?) ~ 2019, 12, 06 ([EREES
e IR ER Sy ERETHHE 320 L FhEE 224 um
HRREEITE 291 m? MR 60 B 0 e LT 60 HE
T hNEE Elfi 405 |um A% 307 pum
ISR :
PHEERER =hr 468  |um it 445 pm
EHNE
FLA A
) 3
Ol 2o I
_ INE
-0
SI0E ViEw /Q o™
| e -il:_ A ~ .
‘-js}zﬂa:%r E:z-\zp: e = J'L_Iasgfl* m*dl-lltf =
I i | i 1 7]
Lo R G el
Wl b L S
| _-ow T T e >
| L a9
2 | CIN RS i O
o gl & Jllv'““”= ‘ %‘——'H‘" == WH H“‘Ti el N
‘ ! I i I i } -
| e :;: TR UN
I I 1 1 if il I H
-—ﬂ-—_: -] %‘.‘4‘“‘:—% g e =3 == = :‘—_.q-l { " ||
14 | | Il I el
- T |l | | Al
) | Py il +f i
/ ol L1
) i — wemrere
2360
= EE T pum -
=i ' a {-#F) b (FEE) c (18 d (FiE) Eig{E o ME
Eif
Bk | W | Gt | WS | B | MER | S| SR | B | | 8 | ks
1 523 532 433 517 460 524 440 583 464 539 433 517
2 411 613 430 572 449 379 440 600 433 591 411 372
3 434 621 506 594 435 624 508 536 471 594 434 536
) TR TN
4 467 563 445 565 443 586 427 537 446. 363 427 537
3 410 824 485 621 516 580 434 625 474 663 410 580.
6 457 645 439 613 475 576 457 608 457 611 439 ‘576
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7 | 448 | 698 | 448 | 596 | 465 | 689 | 460 | 569 | 455 | 638 | 448 | 569
§ | 471 | 550 | 426 | 516 | 484 | 522 | 437 | 490 | 455 | 520 | 426 | 490
[ | 475 | 383 | 440 | 362 | 494 | 399 | 482 | 400 | 473 | 386 | 440 | 362
2 | 483 | 334 | 465 | 339 | 440 | 347 | 408 | 320 | 449 | 340 | 408 | 320
‘ 3 416 | 413 | 468 | 340 | 513 | 388 | 489 | 333 | 472 | 369 | 416 | 333
AR
4 | 462 342 | 503 | 337 | 510 | 345 | 421 | 425 | 474 | 362 | 421 | 337
5 | 492 | 314 | 420 | 307 | 471 | 342 | 535 | 325 | 480 | 322 | 420 | 307
6 | 442 | 326 | 524 | 326 | 439 | 3201 | 412 | 314 | 454 | 322 | 412 | 314
1| 508 439 517 457 480 439
2 | 431 422 455 464 443 122
_ 3 | 466 424 493 500 471 424
E— TR
4 | 518 427 443 450 460 427
5 | 480 438 508 474 475 438
6 | 412 415 463 453 43 412
1| 464 | 349 | 489 | 329 | 494 | 331 | 457 | 3290 | 476 | 335 | 457 | 329
2| 484 428 466 482 465 428
3 | 508 511 506 473 500 473
o 45 ¢ 377 | S17 | 371 | 455 | 395 | 432 | 354 | 462 | 374 | 432 @ 354
BT .
5| 420 | 372 | 510 ¢ 376 | 442 | 417 | 445 | 343 | 457 1375 | 429 | 343
6 | 513 437 471 517 485 437
7 | 4v8 514 487 529 507 487
8 | 494 | 335 | 485 | 347 | 489 | 371 | 493 | 360 | 490 | 353 | 485 | 333
1| 421 | 358 | 467 | 373 | 459 | 359 | 420 | 415 | 444 1376 | 421 | 358
2| 520 | 394 | 474 | 436 | 515 | 423 | 440 | 416 | 487 | 417 | 440 | 394
3 | 486 | 572 | 433 | 548 | 500 | 578 | 465 | 502 | 471 | 550 | 433 | 502
e 4| 471 | 474 | 450 | 432 | 456 | 435 | 456 | 444 | 458 | 446 | 450 | 432
A
5 | 522 1 349 | 471 | 363 | 481 | 389 | 515 | 357 | 497 | 365 | 471 | 349
6 | 468 | 338 | 497 | 328 | 448 | 366 | 429 | 345 | 461 | 344 | 429 | 328
7 | 409 430 499 463 450 409
8 | 469 462 476 534 485 462
U | 434 | 466 | 499 | 417 | 468 | 449 | 469 | 477 | 468 | 452 | 434 | 417
2| 474 510 481 502 492 474
3| 462 469 472 500 476 462
. ‘ 468 504 405 406 446 405
EVR et
50 450 | 311 | 478 | 309 | 475 336 | 456 | 333 | 465 | 322 | 450 | 309
6 | 510 435 440 413 450 A13
7 | 513 503 504 452 493 452
8 | 477 | 478 | 466 | 531 | 520 | 476 | 442 | 502 | 477 | 497 | 442 | 476
. 1| 486 494 454 425 465 425
pastallFe 2l
2 | 439 479 447 445 453 439




3 424 432 511 426 448 424
4 511 507 492 455 491 455
1 470 472 437 508 472 437
" 2 453 422 436 434 436 422

AR
3 482 438 441 504 466 438
4 475 456 408 493 458 408
1 428 468 442 517 464 423
515 431 484 453 471 431
3 465 487 506 511 492 465
. 4 473 468 500 475 479 468

® EER

5 502 530 486 468 497 468
6 440 470 506 461 469 440
7 4350 429 448 485 453 429
8 489 476 418 467 463 418
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F2-5-2 ERFEMTTIEEFTEREENERE

R PEEIRPS MR TE
=T BB EESTHR
ERIREE 2019.10.03(F#8) ~ 2019.12. 06 (&%)
nE BKERS BEEE 320 pm wm/MEER 224 pm
BRI 8 m* SRR B 16 B bRl 16 %4
BMEE B 444 i g 432 |um
TSR
FEERE =L 587 um R 540 um
=R E
T ?i : t : : i 0
.l | : \ Te
el b
[ ?
i J
T
i d
om % ? e
H ..... 2030 i B
E i I
g ""”“"”&ﬂi l ~ =
= el g Wt .
i , .
el e prcfe
i O,,/ s
. Aj e
4 : {3} :L :
Ll 0 Il
S5 ﬁ/vf» i3
ﬁ r ~+:: ¥ ) :n 1r'§ -@—Q %
9 . —r O e~ .
L i rig B “ﬁ//?
255
2950
=2HEH B um
- a (L&) b (F#B) ¢ (Xi8) d(G:8) EE f/ME
COEAI
B4 Tz B | RRE | B | RE | B | BE O EE | RE | 88 | B2
500 539 444 439 491 532 549 432 496 498 444 ¢ 439
o BB LB 500 - 558 486 539 521 486
[} 634 623 699 570 632 570
506 446 495 451 495 433 496 460 408 A48 485 ¢ 433
665 707 707 766 711 665
® BKESTEE 696 623 694 586 719 691 608 632 094 633 608 | 586
i) 520 691 128 618 664 618
636 673 533 698 567 604 618 692 589 689 533 1 673
o RAKENESER 515 510 518 566 532 507 451 522 504 | 526 | 451 § 507
i1 753 755 692 2 729 692
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INSPECTION REPORT FOR DRY FILM THICKNESS

Particular

Gate Leal (Control Gate)

Measuring Lims

Alfter completion of final painting {Final Coal tar Epoxy Resin Paint Jat shop

WETNESS
BEVTR

_ Koii Ishiyama

Mcasurrz}g 03 October 2019
datermonthy/vear
Portion Submerged Specified thickness 320 pm Minimum thickness 224 pm
Toial Painting Area/Length| 20,1 Need to Inspection 16 point Activity Inspection 60 point

' Minjmum thickness Inhouse 405 pm | Witness 307 pm

Result, -
Axverage of thickness In-house 468 Witness 445 um

Measuring Point Tnspected by

THI Infrastructure Systems Co.,Lid.
Gate & Penstock Quality Conirol Group

DEC. 06 20 7. %7
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| i i
- . ) T
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i : Et ol | )
-z 1 i il
‘ 4 | = ‘
L 1 1
H 1 [
: ) il
3 ‘ : b 3
$ﬁ$$ﬂé RIEM SR
Wi X ERF G A L5
Ml % ‘i R B e
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Measuring point : - - -
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&L (Downstream : et b s + ;
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| SkinPlate FTSTYTU NG T A1Y | 468 § 340 | 513 ¢ 388 | 489 | 333 | 472 § 369 | 416 | 333
w (Upstream ? : : ? ; T
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=] A= T L Pty y B
=2-5-1 EREFAMREEERERSEAZ
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[INSPECTION REPORT FOR DRY FILM THICKNESS

Particular

Casing of Downstream Side {Control Gate)

Measuring time

Afrer completion of final painting | Final Coal tar Epoxy Resm Paint Jat shop

2-49

Measuring 03 October 2019
dare/month/vear
Portion Submerged Spectfied thickness 320 m Mintmum thickness 224 pm
Total Painting Area/length] 3 ot Need to Inspection 16 point Achivity [nspection 16 point
Minimum thickness fn-heyse 444 um | Wimess 432 um
Result
Average of thickness in-house 387  um Witness 340 um
Measuring Point Inspacied by
{H} inftastructure Systems Co. Lid.
Gate & Penstock Quality Contrel Group
E——— . i po s Jir 2 Koji Ishivama
ant T I ' i
R0 A ey
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1 .;‘.._ LA Data Unit: e
@b &k mﬁ a {upper} b {bottom} ¢ (left side) | d (right side} Average Minigwim
: ) .
If-house- Witness| in-house: Witness] ln-bouse, Witness| ln-house. Witness] In-house Witness| In-house Witness
500 1 530 1 a4a D439 | 401§ 532 | 349 1 482 | 496 1 498 | 444 1 439
5’”“‘"‘“, 2 | so00 558 ! 486 : 539 ° 521 436
03 | submerged in b L : : =t ' ot
water (Top) |3 | 534 623 . 699 570 632 ; 570
4| 306 7 445 | 495 3 431 | 493 1 433 | 406 1 460 | 408 ; 448 | 405 ! 433
1] s63 707 707 766 ! 7Ll 665 !
| Butme  FTy T eag Tt 623 | 694 | 586 | 779§ 691 | 608 | 632 | 694 ¢ 633 | 608 | 586
2 | submerged in i e v : " T
water (Bottormy | 3| 620 | 691 | 728 618 664 ; 618 :
4 1 636 1 673 | 533 7 698 | 367 1 694 | 6IR 1 692 | 380 1 489 | 333 [ 67
U | 515! 510 | 518§ 366 | 532 1 507 | 450 | 521 | 504 3 526 | 451 1 S07
L Sudaee o, Tasy 755 | 692 | 74 729 692 |
@ { submerged in v ¥ ——— ; : i
waler (Lr}‘fﬂ 3 689 :' 655 [ 550 E 639 x 636 E 359 E
4 367 1 479 524 1 313 540 1 432 498 ¢ 486 337 1 478 498 | 432
L] 481 1 487 | 509 © 510 | 515 : S09 | 520 1 497 | 507 § S0t | 481 | 487
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INSPECTION REPORT FOR DRY FILM THICKNESS

Particular

{"asing of Upstream Side (Control Gate)

Measuring time

After completion of final

painting [Final Ceal tar Epoxy Resin Paint }at shop

Measuring

03 October 2019

date/month/year
Portion Submerged Specified thickness 320 pm Minimum thickness 224w
Total Painting Area/Length] 8§ ead 1o Ingpection 16 point Activity Inspection 16 point
Minimum thickness In-house 444 pum Witness 460 um
Result
Average of thickness In-houge 596 um Witness 562 um
Measuring Point Inspected by
THI Infrastructure Systems Co. Lid.
Gate & Penstock Quality Control Group
Koji Ishiyama
O i 1 ’"’ P
/ 7, p SR ’/I#’;:?
Ii vid 2fe ejerole dfd 2 - ? j <.
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= ? Reci] . s ara ;
8 + ¥ ‘
%ﬁmﬁﬁm’g i
Bom Gt 1@ foiparinOomph B P h forife L‘ -; -
! i i
e fd 1)
‘ _ t e DR 08 Y
’ - ’?‘«L% 4500
Jo g !};“4«3% AR EEBYBRE A ;
: “7 RRAL oA BB X EWE » By KL 3]
BME R h(‘ﬁpﬁﬁ‘ ﬁ'ﬁ: Data Unig: pm
i A, %1ﬁ «ggﬁ %Ny& & (uppe b {botton) ¢ (loft side) | o (right side) Av@mge Mimmuam
i a-house Wigness| In-iouse Witness] In-house’ Witness In-house Witnens} In-nouse Wimesst In-house Witness
. f,?m,, e L1485 1 480 | 463 { 488 § 507 : 493 | 472 ; 510 | 432 495 | 463 i 48
. Surtuce 21473 {626 | 360 @ SRE | 573 ¢ 523 | 538 : 660 | 536 : 598 | 473 | 523
4t | submerged iy e pys o o . : ) ;
water (Top) |3_| 559 558§ 538 ¢ 524 | 345 | 524 |
4 | 622 519 629 1 358 ¢ 382 » 519 1
L] 646 725 | 669 | 702 686 | 546
o Surface Py a0y il 960 | 885 830 | 708
% | submerged in ,j_‘: S S s} o e P E
water (Bottom) 3 625 :I 627 599 E G2l 636 E 545 589 E 719 Gi2 i 628 389 E 45
4 ] 598 ¢ 649 | 596 1 387 | S4d v 571 | 525 1 530 | 566 1 584 [ 313 ¢ 330
| 504 % 534 | 383 1 497 | 528§ 472 | 526 i 485 | 335 i 497 | 304 i 472
| Swrface TR RER 7 44 752 1 713 !
‘4 | submerged in : t e ' - :
water (Left) 3| 751 E 735 676 716 718 : 676 5
4 | 855 1 499 | 3RO 1 460 | 586 : 478 | 365 ¢ 463 | 572 ; 473 | 335 7 480
p| osstos 361 ! 521 1 535 ! 542 1 521
Surface LT asy 656 | 610 577 595 1 537
Y Sllhnlei’gt?d m " - I o T—— = * . et H
water (Right) 3 439+ 739 | 479 : 688 519 0 798 444 ; 670 475 ¢ 724 | 444 ; a7t
401 530 1 487 | 470 ¢ 501 | 491 1 474 | 3210 518 | S01 0 495 | 470 1 474
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INSPECTION REPORT FOR DRY FILM THICKNESS

Particular

Bonnet Cover (Controf (Gate)

Measuring time

After completion of final painting {Final Epoxy Resin Paint Jat shop

-

Measuring 03 October 2019
date/month/yvear
Portion Exposed Specified thickness 200 um Minimum thickness 140 pm
Total Painting Area 87 ni Need to luspection 18  point Activity Inspection 18  point
Minimum thickness In-house 331 um Witness 34 pm
Result
Average of thickness fn-house 441 pm | Witness 419 um
Measuring Point Inspected by

THI Infrastructurs Systems Co., Lid.
Gate & Penstock Quality Control Group

- . Koj lsluyama

8 J,J/

b {é“éf'ﬁ‘%gﬁ B“f

o sra
/4
BEC 06 201
(i
A
S L (N
i: Pt e AT A
| z;"‘r"/a,m é-é’;: PW Ljﬁ 2350 ! 1010
! e URkge N*%%*WM@*A?
5 w%‘@,fvﬁé kA B ﬁl\ﬁxﬁ-.hf‘u}
E BHEBLEAE ﬁmjtgﬁﬁq@ﬂﬁvﬁi"ﬁ: Data Unit: pm
§ B i B 452 AN ‘% Iﬁ'@&m s Wﬂf} b {bu‘ﬁem) ¢ (lgfi &1(10} d{nghts;tde} Averagje Mnn}nfm
; \/ . In-house, Whtness| I-house: Withess] n-house. Witness| in-house! Witness| In-euse. Witness [nwhousel Wilness
] a8 Rk ETN 429 3 47} i 375 1 a4 i 375 |
2] 406 ¢ 475 434 477 448 ¢ 406 1
3| 396 443 380 ¢ 409 ¢ 407 381 ¢
4 1 398 519 4 537 & 393 | 462 1 393 |
S| 475 1 408 | 550 F 453 | $32 % 418 ] 452 1 344 | 502 ¢ 406 | 452§ 344
64 373 0 421 | 481 D 433 | 446 404 | 449 1 470 | 437 | 432 | 373§ 404
7 | 384 1 424 | 386 | 424 | 428 | 504 | 423 1 439 | 405 1 448 | 334 | 424
8 | 415 1 436 | J05 | 445 | 410 | 438 | 423 1 442 | 413 | 440 | 405 § 436
5| Exposed [ 9] 439 433 i 431 439 ! 441 431 3
T osurface |G | 402 439 | 464 1 419 431 402
1L o452 493 | 465 | 473 471 | 452 }
12| 432 i 472 457 450 F | 433 432
131 371 | 479 381 | 448 | 420 | 371 ¢
14 | 476 | 472 470 | 505 | 481 4 470
15 389 [ 398 | 465 | 446 | 458 § 406 | 407 | 423 | 430 i 418 | 389 ! 398
E6 | 462 1 375 | 492 1 366 | 470 | 374 | 463 | 338 | 472§ 368 [ 461 | 358
17| 489 | 504 | 481 | 486 | 490 | 431
13| 399 351 ¢ 354 380 ! 371 351 !
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INSPECTION REPORT FOR DRY FILM THICKNESS

Particular

Gate Leaf {Guard Gate)

- Measuring tims

After completion of fina! painting (Fina! Coal tar Epoxy Resin Paint Jat shop

¥y

By

Measuri
;::aaurmg 03 October 2019
datesmonth/vear
Portion Submerged Specified thickness 320 pm Minimum thickness 224
Total Painting Area/Length| 292 Need to Inepection 600 point Agctivity lnspection 60 point

Mintmum thickness H-house, 36d pm Witness 303 e

Resuit _
Axerage of thickness In-hioise, 495 um Witness 447 um

Meusafz.riig Point Inspected by

THI Infrastructure Systei’ns Co. Lid,

Koji Ishiyama

Gate & Penstock Quality Control Gronp
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200 838 ! 837 | 830 1 798 1 843 798
3| 490 ¢ 507 1 300 i 452 1 497 499
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INSPECTION REPORT FOR DRY FILM THICKNESS
Particular Casing of Downstream Side (Guard Gate)
Measuring dme After completion of final painting (Final Coal tar Epoxy Resin Paint jaf shop
Measuring 03 October 2019
date/month/year
Portion Submerged Specified thickness 320 wm Minimum thickness | 224 pm
Total Painting Area/Length] 8.1 ' Need w Inspection 17 point Activity Inspection {§  point
Minimu thickness Tn-house 438 um Witness 463 um
Result -
Average of thickness si-house: 557 pum Witness 63 um
Eacirire Bae
Meis " ) Inspected by
v A Infrasaucture Systems Co.bid.
Gate & Penstock Quality Controt Group
- : . — Koji Ishiyoma
' ol Lx 7N Ry
g 947 | ; 5o | re——r g
4 W P he o mE_m | :
e
o & G- l ‘]
4 3| 46 E 1
-3 & s ﬂ'i Jrrmm——— ;
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VX i E B £ e T W oo,
B d—="" - .
S Y %ﬁ“‘}r?ﬂﬂﬁjty "\ﬁq ! g DEC. U6 418
*‘?*ﬁ’&nﬁ%%*ﬁﬁﬁxix 'ﬁ%? F]th:tﬁ“ S
LEZAE Data Unit: jun
ok fﬂ/\\? ﬁ“g a {upper} b {bottom} ¢ {feft side} § d (tight side) Average Minimum
easurisn o T ” . -
_, . ’f&‘ k In\l['iimsd‘Wim sa! In-louse Witness ln-hausu; Witness] In-house. Witness lnAlmuseKWimeﬁs In—iwuse‘ Witiness
—— Pyt 3 581 1 475 4 560 335 | s6l i 536 | 366 ; 330 | 560 ; 475
- Surface 175 1503 T 736 | 604 | 620 | 604 | 732 | 384 ! 578 | SR4 1 667 | s43 | 578
A2 | submerged in e i L N D - : -
water (Top) 30408570 759 ) 523 % 647 | 6L Y 679 | 534 1 536 | 356 : 635 ] 325 1 336
4] 541 1 599 | 516 © S31 | 490 1 535 | 489 | 640 | 506 : 581 1 489 | 3535
1§ 513 7 476 | 551 1 492 | 530 1 482 | 487 | 526 | 520 ; 44 | 487 0 476
| Burface P oy 573 | 529 | 502 | 519 | 502
& | submerged in et , ; s — —
water (Bortomi|_3_| 606 1 494 | 629 | 487 | 606 | 516 | 605 | 552 | 612 i 512 | 605 : 487
4 1 @31 ¢ 615 ¢ 618 397 60 | 597 3
1 osa 58] ! 3568 | 509 i 545 i 500
Surface 200 543 0 521 | 562 565 | 578 ¢ 465 | 547 § 548 | S58 ! 825 | 343 | 483
| submerged in | 3 600 | 509 368 & 601 i 595 ¢ 368 1
water (Left) 1" 5 | 553 ¢ so0 | 592 1 628 | 563 i 560 | 570 1 556 | 370 i S84 | 551 [ 536
50 460 % 470 439 | 438 | 452 438
PpoA2R Y OE2S L 530 ;o490 | 564 1 499 | S61 ¢ 501 4 546 © 304 | 32§ 1 490
Surface 21 560 609 560 630 597 ¢ 560 ¢
@ | submergedin | 3 | 586 563 569 594 3 579 365§
water (Righth [0 [ 560 § 543 | 530 | 691 | 499 ! se4 | 537 1 535 | 532 | 583 | 499 [ 535
51 578 ¢ 586 1 576 558 ! 575 558 1
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INSPECTION REPORT FOR DRY FILM THICKNESS

Particular

Casing of Upstream Side (Guard Gate)

Measuring time

After completion of fingd painting [Final Coal tar Epoxy Resin Paiat Jat shop

Measuring 03 October 2019
date/month/vear
Portion Submerged Specified thickness 320 wm Minimum thickness 224 wm
Total Painting Area/Lengthi 79 ' Meed to Inspection 16 point Activity Inspection 16  point
Minimum thickness In-house, 405 pm Withess 66 um
Result
Average of thickness In-house 367 um Wilness 564 wm
feasuring Point Inspected by
{H] Intrastructure Systems Co. Lid.
Gate & Penstock Guality Conmrsl Group
— - Kaoji Ishivama
P M- ‘ff“ ) P u
s e HE Gid efs als ofd Alie] '
7 2 : =
. 1? a\ i an-
S v i
% o o 2!
¥ S i
e ‘;-‘ b i - s ¢ 5 FRTRRA -
g;}r @n i { _{fﬁ 43{51 };:‘ﬁ; ﬁ.{;‘ ol
i e T T ree SO EAEI N Y E ,f
i ks~ I e I |
i 54 4 17
i Ris  EAERAH AL
EP”‘H#M WA ek R X B M L LA
Bk s
B & %%)\51 HIER ,ﬁiﬁi% %;{& Data Unit: pm
g %’: 1% b ¥ ‘Fﬁ; AR & ‘@( % a {uppei] b (bottor) ¢ (fefrgide) | d (right side) Average Minimure
H \Aeasuimb poin — :
} !\2( e % { J R 1whuusc Wi!lqess In-house; Witness) In-house. Wimess| In-house, Witmess{ In-house Wiiness] ln-house Witness
S Mk L ssd i Sk7 | 532 ¢ o535 | 582 602 | S08 | 554 | 547§ 560 | 308 1 533
| Swface TG s64 631 649 643 | 564 ¢
43 | submerged in- - £ L : b 2 : :
water (Topy |3 | 800 i 526 | 554 1 341 555 536 |
4 | 520 0 547 | 702 1 564 | 603 1 538 | 626 | 480 | 813 § 532 | 521 © 430
| L} 675 630 | 643 | 624 | 649 624
| Burface S F e T os07 | 632§ 726 | 396 : 788 | 611 | 658 | 60D ¢ 745 | 362 : 658
2! { submerged in : t S ; i ; et
water (Bottom) 3] 612 ; 597 593 E 579 5 595 : 579 1
4] 431 0 689 | 470 1 697 | 504 1 60B | 464 | 660 | 483 o4 | 464 | 608
_ 1| 439§ 537 | 405 § 504 | 440 : 483 | 448 | S12 | 438 { 509 | 405 } 483
_ | Butfece TGS 646 | 552 | 521 569 i 521 ¢
@ | submerged in ; ! e ' : e
waﬁer(Leﬁ.) 3 591 : 646 : 550 s 699 : G622 : 550
4| 5121 339 | 444 1 515 | 525 1 560 | 498 1 515 | 405 & 332 | 444 ! 515
D[ 482 1 470 | S22 1 470 4 529§ 474 | 528 © 466 | SI15 1 473 | 482 : 466
| pudace FTHT T 598 | 563 | 613 | 624 | 563
Gy submerged in pr— i T et : P
water{Right) S 623 H 641 ' 576 } 569 H 002 ! 369 5
4] 05321 482 | 498 1 479 ¢ SLL } 539 | 536 % 496 | S19 % 499 | 408 © 479
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INSPECTION REPORT FOR DRY FILM THICKNESS

Particubur

Bonnet Cover (Guard Gate)

Measuring time

After completion of final painting {Final Epoxy Resin Paint Yat shop

Py A B

Measuring 03 October 2019
datemonthivear
. Portion Exposed Specified thickness 200 g Miniroum thickness 140 um
Total Painting Arca 87 Need to Inspection 18  point Activity Inspection 18 poiu
Minimum thickness In-house 362 wm Witness 352 um
Result
Average of thickness Ii-house 448 pm Witness 425 pm
Measuring Point Inspected by

THI Infrastructurs Systems Co.Lid.
Gale & Penstock Quality Control Group

Koit Ishiyama

o A%k P
s T VTl I : [
Y |
2850 AN 1.2 L S
)
) k Data Luit: pm
) ) ' & {upper} b (bottom) ¢ (lefi sicde) ¢ d (right side) Average Minumum
Measuring point . -
In-house Witness| ln-house Witness| in-bovse: Witness{ In-biouse; Witness| In-house Witness| In-house Witness
U] 385 1 400 | 439 1 414 | 4l6 | 441 | 394 1 460 | 409 1 431 | 385 1 409
243912 445 3 444 | 470 ! 438 391 1
3§ 387 | 386 409 415 399 | 386
4 1 381 435 443 | 412 ! 430 381
5 | 519 ] 419 | 533 | 435 | S04 | 435 | 434 © 411 | 510 ! 425 | 484 : 41
5 1 406 i 431 | 539 1 352 | 412} 406 | 428 | 495 | 446 } 421 | 406 ! 352
71 396 § 496 | 451 | 377 | 400 435 | 453 | 490 | 427 § 450 | 396 } 377
8 ] 362 i 445 | 403 | 420 | 424§ 416 | 417 | 428 | 402 | 427 | 362 | 416
7| Exposed 9 | 449 464 431 3 466 | 453 | 431 !
- Surface 100 197 i 4314 411 ¢ 418 413 392 &
11 441 % 576 433 i 452 1 476 433
121 427 3 474 440 1 439 i 445 427 4
13§ 420 ¢ 05 479 3 406 1 433 ¢ 406 1
141 475 1 504 474 498 i 488 1 474 :
151 439 1 377 1 460 ¢ 438 ] 452 1 401 | 483 © 421 | 459 1 409 | 439 1 397
16 ] 300 ¢ 401 | 523 ' 440 ] 480 1 433 § 494 @ 387 | 500 { 415 | 420} 287
171 469 i 453 504 489 479 1 4335 1
18 | 410 @ 462 | 437 1§ 421 433 410
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Minutes of Meeting

Witness Inspection for Control Gate and Guard Gate of the Project for Hushan
Reservoir Raw water Pipeline T Engineering Project was carried out from Dec. 5 1o 6,

2019 at Nigata Iron Works Co., Ltd. Ato Shop in Japan.

Attendees;

Owner’ Mr. Ming-Feng Lin, Mr. Chia-Chin Tsai, Mr. Chun-¥Yi Cheng

TOT Mr. HungTien Chen, Mr. Simon Feng, Ms. Hui-Ching Chiang, Ms. Min-Ru Kao
Third Party Company Inspector: Mr. Shinchara

LIS® Mr. Hasegwa, Mr. Matano, Ms. Nishimura, Mr. Ishiyama, Mr. Otani

The following items were inspected;

Control Gate;

1) Dimensional Inspsction

2) Hydraulic Inspection (Pressure Test and Leakage Test)
3} Operation Inspection

4} Painting Inspeetion

5) Visual Inspection for Assembly

CGuard Gate;

1) Dimensional Inspection

2) Hydraulic Inspection (Pressure Test and Leakage Test)
3)  Operation Inspection

4) Painting Inspection

5) Visual Inspection for Assembly

_ Inspection Results; Acceptable

E2-6-1 RMEEEGREERBENE

N
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Comments to be taken action by 1IS are as follows;

1} Touch up paint for both gates shall be done hefore shipment.
2) The rust due to the test flange was found inside casing for Control Gate.
The rust shall be removed before shipment,
3) The four plugs of both gate leaves shall be changed according to the drawing.
4) The setting procedure of limit switch position shall be submitted for locking

eylinder
5) Greasing period and grease maker recommended by IIS shall be deseribed in the

Operation and Maintenance Manual.

All attendees agreed on the above resulfs and comments signad by,

A Ak i
™ A
Mz Ming-Feng Lin Mr. Hung-Tien Chen

Project Manager

TCT INDUSTRIALS CO. LTD.

Associate Engineer

The Owner
[P op A A el
Mr. Shinchara Mr. Ishiyama -

Manager of Gate & Penstock
Quality Control Group
Quality Control Dept.

THI Infrastructure Systems

Co., Litd

Third Party Company Inspector
Japan Inspection Co., Ltd.

Y
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1, GENERAL
This procedure is applied to the shop inspection for Control Gate of the project for Hushan

Reservoir Raw Water Pipeline Il Engineering Project "if (LK BE3E SR ACE THE

1.1 Standards and/or codes
The shop inspection is perlormed in accordance with the following standards and/or codes,

1) The techrical specification for this project

2JCNS Chinese National Stanclards { Taiwan )
IAISC American Institute of Steel Construction

4y ASTM American Society of Testing and Materials

3) ANSI American National Standards Institute

6) ASME American Soctety of Mechanical Engineers
TYAWS American Welding Society

81EN European Standards

9)1BS British Stendards

10ODIN Deutsche Industrial Norman

11JIS Japanese Indusirial Standards

12)Technical Standards for Gate and Penstock

Electric Power Civil Engineering Association, Japan
13)I55C Japanese Society of Steel Construction
17Dam and Weir Techoical Standdards  Japan Association of Dani & Weir Equipment Engineering
18)Dam and Weir Inspection Essentials  Japan Association of Dam & Weir Equipment Engineering

1.2 Reports for submission
Reports for submission are as follows;
1) Material test report (Material lists and mill certificates for principal members)
2} Welding test report (Non Destructive Test report)
3) Shop assembly inspection report (ncluding operation test reports)
4) Painting inspection reports (Dry film thickness reports)
5) Certificates and/or test reports for purchased praducts




2. 8COPE OF TEST AND INSPECTION
2.1 Seope of Test and uspection

Test and inspection are performed in accordance with the item and category as indicated in the

following Table 2-1,

“Table 2-1 Seope of test and inspection

. Welding inspection Shop assembiy ;
: ; ] 7 | Faointing
[ i I Waler [ inspection

o Material . : ¢ Prossurs
Diescription - ml;‘;c;;u Visual | Mm, ¢ Dimession ¢ test | Opeeation Dry it
gheck dcsﬁ:‘_fhw inspeeion 5 st thieknaoess
’ Leakage | inspection

, st |
i : :
Comtre! Gale 1 gei O A o . = & sl )

Ramarks: 1) Mark [©] is witnessed by the inspeetaor,

2) Mark [0 is carried out by ourselves and test reports are submitted.
3y Mark {007 is carried out by ourselves andsor witnessed by the mspecior.

4} #Operation test is parformed at manuthcture’s factory.

5) The Inspector means The Emplover or thied party inspaetor

Third party: JAFAN INSPECTION CO_, LTD

2.2 Sehedole of Test and {nspection

The plan of Tesi and inspection schedule is shown ia the following Table 2-

+

Table 2-Z Test and Inspection hehodule

Test and Inspection i PLAN Qbject
Materigl Inspection Mar 2016 Main Materisl Steel Plate
Equipment Inspeetion and Test . Jul.2019 Hvdraulic Cylinder
Equimment nspection and Test Nov,2019 Hyvdraulic Unit
Shop Assembly Inspection and test Dec 2019 Comtrol Gate
Welding Inspection ! ditio Controt Gate
Painting Ingpection difto Canfrol Gate

A3




2.3 Time Schedule for Oversea Inspection
Draft Time Schedule for Oversea Inspection of shop assembly is shown in the following Table
2-3,
In shop inspection, the following two gates are inspected simultaneously.
[. Control Gate
2. Guard Gate

Table 2-3 Tine Schedule
lst day

time itemt note
1000~ 11:00 [ntroduction Include the cenfirmation of previous inspection
100 ~ 12:00 Non destructive test
E2:00 ~ [3:00 Lunch time
15:00 ~ 15:00 Dimension Inspection
15060 ~ 16:00 Painting nspection
16:00 ~ 17:00 Mesting
2nd day
Test  item : nofe
900 ~ 930 Introduetion
9:30 ~ 1030 Water Pressure Test Water will be filled in the Gure during the night
1:30 ~ 12:00 Preparation and Cleaning
13:00 ~ 13:00 Linch time
13:00 ~ 15:00 Operation Test
13:00 ~ 16:00 Meeting

Details are to be submitted lafer,




3. MATERIAL INSPECTION
3.1 Certificated mill test reports
All materials used in this project are in conformity with JIS or equivalent standards.
Their conformance with the specification is checked on certificated mill test reports.
Main components and squipment is shown in table 3-1

Table 3-1 Main Component and Equipment

Equipment Compuonent Marerial JIS or other Standazds
Conneeting Flange SM400C SM490C I8 G 3106
Beam SMA90B. SM490A JIS G 3106
SM400B, SM4004 JIS G 3106
Casing
' Casing Body SF440A TS G 3201
| SUS304 715 G 4304
Sliding Plate 3US304 TIS G 4304
Connecting Flange §M490C ' TIS 13106
SMA490B JIS G306
Body
Bonnet SUS304 JIS G 4304
Beam SMA400A _ JIS G 3106
Sliding Plate 505304 JIS G 4304
Comnecting Flange SM490C SIS GGG
Rib SMA90B, SM400A IS & 3106
Bonnet Cover ‘
Boss SUIS304 J5 G 4303
Bush- CAC403 TIS H 5120
Skin Plate SMA00C, $M4G0B IS G 3106
Beam Sl400B.5M490 A, SMA00A TS G-3106
Seal Plate CAC403 : NS 3120
Gate Leaf
e et NS K 6251/ASTM D 413
TIS K 6233 / ASTM D 2240
Rubber Senl NR TS K 6258 /A8TM D 471

JIS K 6262 /ASTM D 395
NS K g157/ASTM D 573

Cylinder Tube EN S35512H EN 0210

Floist

Rod EN1.4462 EN 10038

3,2 Chemical Composition
The chemical composition of raw materials is checked on the mill sheet (Mill Certificatz),

3.3 Mechanical Properties
The mechanical properties of raw materials are checied on the mill sheets (Mill Certificate).



4, WELDING INSPECTION

All welds are inspected i ‘accordance with the following methods, The specified welds are
inspected by Non Destructive Test,

4,1 Visual inspection

All welds are visually inspected in accordance with Technical Standards for Gate and Penstock,
Welds are acceptable to the following visual inspection using the gauge.
Visual inspection acceptance of weld profiles is shown in Table 4-1.

Table 4-1 Acceptance of wekd profiles

Item Acceptance
| Undercut Ungdereut acceptaice is shown in Table 4-2.
2 Piping porosity | Piping porosity acceplance is shown in Table 4-3.
3 Crater All eraters she}ll be [?Iieci to the fuil' CTOSsS sec.,ticnll of lthc- weld, except
for the end of intermittent weld outside of their effective length
4 Crack Welds shall have no cracks.
3 Reinforcement | Reinforcement acceptance is shown in Table 4-4.
6 Over lap Ovwer lap is not acceptable.
7 Are sirike Arc strile 15 not acceptable.
A filet weld in any single continuous weld shall be permitted to
8 Underrun underrun the 1‘101’111'11_&1.ﬁ11'et size, provided that the undersize portion
(-{mm} of the weld does not excead [0% of the length of the weid
except S0mm at the bolh ends of the weld.
Table 4-2 Acceptable value on undercut
Thickness Control limit* - Permissible limit**
nm
T=6 £0.3 mm ' 0.6 mm
T>6 0.5 mm =08 mm

% Undercwd which depth is under the conirol Himit is permitted in case of its hole length is within
90% of butt welded joint length in any stress members, or within 80% of all other welded joint

length.

¥ Undercut which depth is under the permissible limit is not permitted.

Table 4-3 Acceptable value an piping porosity

Joint type

Number of piping porosity

Buti joint, T joint or corner joint of .
{joint, T joint or corer joint of Not permitted

the principal member

Al other groove

= 3:the number of piping porosity in each joint or in any
1000mm length of weld, provide that if the diameter of
piping porosity is = lmum $, 3 piping porosities is
regarded as 1 piping porogity.




Tabie 4-4 Acceptable value on reinforcement of weld

) . Discharge pipe Other main structure
Thickness Main structure of gate agep 1. ) i
under pressure under pressure
1512 mm 3 mm ' 2numn 3 mm
12mm< t=25 mm 4 mm 2. 5mimn. 3.5 mim
> 25 mm G mm 3tnm 4 mm

4.2 Non Destructive Test
421 General
Radiographic test {RT) is performed on full penetration butt weld joints,
Ultrasonie test (UT) is also performed on full penetration butt weld joints.
Liquid Penétrant test (PT) is performed on all welds on Gate leaf, Seal Seats of Casing and Side
Guide inchuding Sliding Plate of Bonnet.
Non Destructive fest is conducted by the engincer who has the qualification of the level 2 or 3.
Radiographic test is in accordance with JIS Z 3104,
Ultrasanic test is in accordance with IS Z 3060,
Liguid Penetrant test is in accordance with JIS 22343,
All defects observed are removed and repaired. The replacement weld and contiguous parts to

the original weld are retested.

4.2 2 Exarnination ratio
{1} Examination ratio of RT and UT
The examination ratios are shown in Table 4-5.

Tabled4-5 Exammation ratios of RT and UT

sz Full Penetration Butt weld
T~ RT UT

Control Gate ahove 20% 100%

Remarks:

1) RT is applicable to the plate thickness less than 30mm basically.

2) UT is applicable 1o the plate thickness more than 30mm basically or the portion
where RT is impossible.

3) RT has priority over UT.
RT is relatively easy to apply. Most of defects such as cracks, blowhole,
incomplete fusion, sfag inclusion, and Incomplete penetration may easily be
detected. This RT is basically emploved in this project.




{2} Examination ratic of PT

The examination ratio of PT is shown in Table 4-6.

All welds cn Gate leaf, Seal Seat of Casing and .
Side Guide incl. Sliding Plate of Bonnet

Centrol Gate

160%

4.2.3  Object for NDT
{1) Object for RT and UT -

Full Penetration butt welds on Gate leaf, Bonnet and Upstream side Casing

(2) Obiect for PT

D All welds on Gate leafl

2 All welds on Seal Seats of Casing {(Gate frame)
& All welds on Side Guide and Sliding Plate of Bonnet {Gate frame)
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4,2.3 Radiographic examination
{1) Photographing method N
The arrangement of identification marks on radicgraph films is shown in Figure 4-1,

Effective length (280 mim)

Plate thickness

T o r . 7, s
(Film size: 12 %3 » /3 in} Penetrate meter

S ) /

.f()h Na.

Contrast inr.[icatex‘ \ ’ il No,

Weld bead to be inspected

Figure 4-1 Arvangement of identification marks
{2) Acceptance Criteria
Radiographic classification is in accordance with JIS Z 3104 [Methods of radiographic

examination for welded joints in steel]. Then aceeptance is shown in Table 4-6,

Table 4-6  Acceptance in the radiographic examination

Kind of flaw _ Aceeptance
Flaw of class 1 Crade 2
Flaw of class 2 Grade 2
Flaw of class 3 Unacceptable
Combined flaws of class [ with class 2 Crade 2

10



4.2.6 Ultrasonic Test

Uhtrasonic Test is in accordance with HS Z 3060 [Method for ultrasonic examination for welds of

ferritic steel].

The acceptance is equal to or better than Class 2 when using L-disregard level,

Table 4-7 Classification of discontinuities according to region of echo
height and indication length
Unib: mm
. | When nsing M-disregard level: IfT .
Hogiun i i e IV

When using L-digregard level: I and 111

. 18 ar {ver 1R up Ly | Hor | OverlBuptc .
Plate thickness UEE G Over 60 ~eup Over G0
under and inel. 60 under | and inel, G0
Class I { 8 max #3 max. 2 omax. | 4 max. (/4 max. 15 max.
[ ClassZ| 9max #2 max. 30 max. | 6 max, 17 g, 20 maz.
Clugsification :
D Class & 1 16 max, f max. 60 max, | B max HE max. 30 mux.
lags 4 THzeontinuities exceeding the fevel of Class 3

of the two.

NOTE: The svmbol ¢ is plate thickness of the parent material of the groove mide. In the case of a burt
Juint weld that jeing rwa parent marerials with differsut thicknesses, 1 is the smaller thickness

4.2.7 Penetrant Test

The liquid penstrant test method shall conform to the requirement of J1S Z 2343 “Non-destructive

testing — Penetrant testing—-,

The acceptance is shown as follows;

» Cracks are not altowed on and around weld bead.

+

+ Liner indications {independent or continuous) are not allowed on and around weld bead

* Circular indication, which major axis over 2num is not allowed on and around weld bead.

- Scattered indications is not allowed on and around weld bead,

11




5. SHOP ASSEMBLY INSPECTION

The gate equipments are assembled in the shop, and dimensional inspections and visual check on
welds (see 4.1) are performed at manufacture’s factories.

4.1 Shop assembly position
The gate is temporarily assembled in the installation position.

3.2 Dimensional tolerances at shop assembly
Dimensional inspection is carried out for all equipments, and tolerances are shown in Table 5-1.

Detailed tolerances are shown in each check sheets.

Table 5-1 Dimensional tolerances

Gate Symbol Point to be measured rnl(?jf:;“ ¢

al. Gate leal width (Left side) g
aR Gale fesf width (Right side) #1
b Gate leat height | =1
¢l Giage leaf depth e
o2 Distanee between horizontal main beam *1 =5

3 Skin plate thickness®2 ' (0.8
d Crote slat H4- ]
. ¢ | Casing height from gate center to bottom 3
H]S‘('-?E:E;:':m f Casing height fr(.)m gate center 1o top =7
g - | Bonnet cover height ®2

i1 | Upstream side casing length v
i | Downstream side easing length k2
i Liside dimension of pipe width Gupstream side) 3
k Tnside dimension of pips height (upstream side) +3

B Inside dimension of pipe widtly (downstream side) *3
m Inside dimension of pipe height {downstream gide} +3
n Casing width £3

Note: *1; There is no tolerance on the reference standard. This tolerance is in house tolerance.

#2 This tolerance based on JIS G 3193

5.3 Hydraulic Test

(1) Test condition

The high pressure slide gate is tosted under the following condition {(See Table 5-2).

In this case, the gate is confirmed that there is no leakage from metal joints and no permanent

damage.

Table5-2 Test pressure & holding fime

Design pressure | Test pregsure Holding time

Hydraulic Test 0.813 MPa 1.016 MPa 10 min

Where; Design pressure;582.862m X 9,807/1000=0.813 MPa

Test pressure; 0.813 % 1.25=1.016MPa

12



{2y Leakage volume
Acceptable leakage volume of waler seals is 2 liters per nunute,

5.4 Operation Test

The operation test is performed at manufacture's factories.
The operational performance of the gate is checked by the operation tesl.
Check items and criterion are shown in Table 5-3

Tahles-3 Check items and criterion on operation test (Control Gate)

Check items Criterion

Rated capacity 2245 kN

Hoisting speed 0.1~0,1 5m/min

Voltage of electric motor 220V =10%

Electric current of electric motor 534 fhe rated current

Insulation value of motor JIS type F

Temperature tise of bearing, motor and reducer = Ambient temperature +40°C

Vibration Abnormat vibration is nol permitted
' Operation of limit switchey Nomal

Omreration of gate position indicator Normal

6. PAINTING INSPECTION AT SHOP

The dry film thickness and appearance are inspected in accordance with Painting Specification.

(1) Water seal seal, guide ledge, main wheel track seat, pressure seat, and other Gate Frame
The painted surface is inspected on four detection units per meter of length, and four test units
still be mspecied for less than one meter of member,

Object:
Side Guide of Bonnet

(2} Gate leaf and otler related members
The painted surface is inspected for two inspection units per square meter of coating area, and

the deficiency still be tested on four inspection units.

Object:

" Gate leaf
Surface submerged in water of Casing
Swrface submerged in water of Bonnet except Side Guide
Surface submerged in water of Bonnet Cover




Tlie painted surfnce is inspected for two Inspection units per square meter of coating area, bus at
least three inspection units or more inspected per member or per side.

Object:

Hoist

Surface exposed to (he air of Bonnel
Surface exposed to the air of Bonnet Cover
Indicator

Details are shown in each checl sheets,

Table6-1 Specified Thickness

Painting portion Specified Thickness
For the surface submerged in water 7 320um

For the surface exposed to the air,

\ : ! 200
including Hoist and ete, 004 m

7. TEST FOR PURCHASED PRODUCTS

The purchased products which are hydraulic eylmder, hydraulic unit and position indicator are
checked and confirmed to be good enough for use. Certificates and/or the test reports inelading
moter of hydraulic unit are submitted.

14



INSPECTIONITEM  Control Gate {Gate Type: High Pressure Slide Gate)

Dimension inspection
Measuring point

Ciate leaf

i: al af

AR IMANT

%q/u__n o
- | ‘\f’%

l cl wel
T =
e ! N 1 [IHE [ l_,,.lﬁ_
%l L | L E L |
Fiinmanin AN ;

j == [ A d e e
= §

immi g O

[t I N

View from UPSTREAN SIBE ' View from DONNSTREAN SID.E. '

SET

a
i i i
- = = e -

i i jifi
i v 1 SR
S ) _ﬁf‘* R
: S
1 h i I
ol 12
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INSPECTIONITEM  |Comtrol Gate (Gate Type: High Pressure Slide Gate}
P T s G S R U
Dimension inspection date confirmation j
Measuring point In-house )
Witness j
WM,}%AANAMJ
Unit:nim
Measuring ifems Inspt?ci'ion Dcmjgn Tolerance In-house mspection|  Witness inspection
poimnts data Diata [Differenve{ Data  |Difference
al .
1100 +]
Top alk
a 2200 +2
a Gate leaf width
: al. :
1100 £
Bottom | aR
a 2200 +2
. Left
b Ciate leaf beiglt - 2230 &1
Right
Web 305 +2
Left -
. Fig 100 +2
WL
.| Web 395 +2
Right
| Flg 100 +2
Weh 388 +2
Left
)
@ Fig 150 +2
Sl | Web| 388 £2
cl Gate leal depth Rigltp—
Flg 150 +7
Web 388 +2
Leh .
{_‘ Flg 130 +2
&
i Weh 388 £2
Right
Flg 150 +2
’ | Left | Web 388 _ +2
Gy
Riglt| Web 388 £2
Tito © 530
& {?ISH'IHL:E between B w0 @) 545 £5
main horizontal beam :
ot 545
c3 | Skin plate thickness minimwn 40 0.8 (JIS)
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INSPECTION ITEM

Control Gate (Gaie Tvpe: High Pressure Slide Gate)

Y Y YN Y Y

)\.__.J!\_.-"“‘/

=

£ ‘ date confirmation
/ In-houge
?' Witness
Tnitunm
Measuring items I'nspc?ctlim}. Déﬁigll Tolerance In-house inspection | Witness inspection
pomts data Data  [Difference] Data  |Difference]
- | Upper
Left
Lower
d Gate slot 143 ]
) Upper
Right
Lower
. Casing height from, Left 1480 3
gate center to botiom Richt o
¢ Casing height from Left 4800 2
gate center to top Right
) ) Lelt .
g | Bomnet cover beight . 308 =7
Right
Upstream side Left .
B patrear 1085 22
Caging length Right
; Downstream side Left 953 n
Casing lengfls Right ) e
_ Inside dimension of Upper
] pipe width 2000 4
' (Upstream side ) Lower
Inside dimension of Left
I pipe height . 2000 3
{(Upstream side } Right
Inside dimension of Upper
1 pipe width 2030 43
(Downsiream side ) Lowver
Insicle dimension of Left
m pipe height . 2070 =3
(Downstream side Right
Casing width Upper
s ni 2960 %5
{Upstrean: side) Tower
n
Casing width Upper .
a51bg Wiat . 2950 25
(Downstream side) Lower

17




INSPECTION ITEM|Contre) Gate (Gate Type: High Pressure Slide Gate)

L. Visual Inspection [or Assembly

Ttem

Acceptance

In-house

[ inspestion

Wituess
inspeetion

Condition of component
fitting

position

1t is checked by viewing, components are fitting proper

seal and sliding plaie

Coudition of the surface on

1t is checked by viewing, there is no foreign object

Stainless Steel

Condition of the surface on

It 1s checked by viewing, there is no rust

Damage

It is checked by viewing, there is no damage

Condition of Bolt

It is checked by testing hammer, there is no loose bolt

Condilion of equipment
fitting

positiot

It is checked by viewing, equipmentsts are fitting proper

18




INSPECTION ITEM Control Gate (Gate Tvpe: High Pressure Slide Gate)
1.0peration Inspection
TS Electric Motor EH Pressure HIESEE pead
. B . - o Wb | AR P OBRT | = | BRI
£y ) ., fHead . o i
Division o Voltaga | Gurrent Tempe:atur‘ Forme.r Rf)d side sida flmstmp Speed QOperating|Fiow contral
[ Direetion ] pressure |pressure [  ftime stroke [valve scale
of driving Drossure
V) (A “c) MPa MPa MPa minn | mfmin A -
REME : j
Design value 220 83 e 2l —_— - | 23 0.1 200 1 —
2ES -
B llp-house
Open | L% N
Witnezs
S —
B |In-house
Giose | L& o
Wikress
ERER | SR +4c'C
5 BUF Ambient s B i
Bl ! HEBIZHAZE )
F10% Below |temperature Gl ~01 GmZ miry -
Rafarence valus ratinge F40°C & regulated value
surrent or lass
JRE Temperatura
R it %R
B
Divis;lors Dirastion Tamperature of oil | Temperature of room
of driving ) e
AT I —
Design value.
L — —
Bl lin-heuse
Open | L& — s
) Wiiness
e | —
B [n-house -
Closa | I - -
Witness
i) B5°CLLF _
Reference valus 55°C or lass
HAEB ST i A HER Inspaction result
{tam Judging Stamdard g In~house [ S Witness
Enhiitiniz FiECHERIETH S
Insulation type of molor Accommeotate to spec
HE FEGRDAENIL
Vibration There is no harmful vibration,
SRRy FHRERISERTIIL
Fully apen limit Switeh works normally
UEykA v FOTEE SRUEVS A E N ERICERT SIS
Canfirmation of Limit Switch Fully closing limit Switoh works normally
FOAYI Ay P AN ERICERTADE
All other limft Switch. works normally
BA Bt gid B ANE RIS TS
Confirmation of pasition Indicator Position ndicator works normally
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INSPECTION ITEM

Comrol Gate (Gate Typer High Pressure Slide Gate)

2.Hydraulic test

RAEHER hspection result

RERE HERIEA R
ftem Tast pressure Judging standard A Ih=heuse | S Winess
KR ot TN S ST T E P P e

pressurs test

1.016MPa

Mo kalige No deformation

Z2000mls min

20




INSPECTION ITEM| Control Gate (Gate Type: High Pressure Slide Gaie)

L. Visual Inspection for Welding

Accentance

Ti-liowse

| nspeslion

Witness
inapection

Undercut acceptance is shown in Table 1-1
Tabla{~1

Thickness L. — o
e Control lipit* Permissilile Hnur#¥
e
T%6 03 aun E0.6 mm
T>6 0.5 mm =08 mm

*: Under eut which depth iv under the control Hmit is permitted in case of its hole length is within
0% of bugt welded joint length in any stréss menibers. oy within 80% of all other welded joine

length. !
#%: Under cut which depth is under the permissible Hmit is not permitted,

Piping porosity

Piping porosity acceptance is shown in Table 1-2,
Table1-2

Jeint fype Number of piping porosity
Bt joint. T foint or corner joint of

the prineipal membey

Not permitted

2 Xithe number of piping porosity in ench joim ¢r in anv
HOG0mn length of weld, provide that i’ the dismeter of
piping porosity s 3 lmm @, 3 piping porosities is
regurded ns [ piping porosity,

All other groeve

All craters shall be filled to the full cross section of the weld, excent for the
end of intermittent weld outside of their effective length

Crack

Welds shafll have no cracks.

Reinforcement | Reinforcement acceptance is shown in Table 1-3

Tabls1-3

Discharge pipe

Other main strueture

Thickness Main stracrure of gate ‘
under pressure undet pressure
(Z12 mm 3mm 2mm 3mm
| Zmmr< €525 v 4 mm 25mm 35mm
£ 23 mm 6 1mun 3mm 4

Over lap

Ower lap is not acceptable.

Are strike

Arc strike is not acceptable,

Under run

A filet weld inx auy single continuous weld shall be permitted to underrun the nominal
fillet size, provided that the undersize partion (-1nun) of the weld does not exceed
10%: of the lenath of the weld except 30mm at the both ends of the weld.
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INSPECTION REPORT FOR DRY FILM THICKNESS

Particular

Side Guide of Bonnet (Control Gate)

Measuring time

After completion of final painting (Final Coal tar Epoxy Resin Paint Jat shop

Measuring
date/month/vear

Portion Submerged Specified thickness 320 pm Minimum thickness 224 um
Total Pantm . . -, . .
’ p g 178 m Need to Inspection &  point Activity Inspection 8 peint
Area/Tenath 7
Minimum thickness In-house tm Wilness U
Result - :
Average of thickness In-hetse un Witness px
Measuring Point
L#F Baak Side! Right Bank Sida
n’<.-."J -
l'_: - - -
| et = ’
Data Unit: pm
. . a (upper) b fhottom) c (left side) | d (ziglht side) Average Minimum
Measuring point — - - —
In-honse! Witness) In-house: Witness| Inhouse, Witness| n-house Witnesst In-house, Witness| In-house Witness

: : : E :

; ; i ; :

2 s s s ; |

3 ; : : : : :

Side Guide of ; : : : ! :

© Bonnet 4 ! i ' : : ;
“ | (LeftBank | 3 i : E : i i
1 1 3 1) ] 1

Side) T T . ' ! :

6 : ; : : : ;

1 ] ¥ T 1 1

7 : : : i ; ;

[ 1 ¥ * 1 H

i ! | i H i i

i { : : : E |

2 i i ! ! ! E

s 3 ! : : : : :
Side Gude of .- : : i B : '

K 1 ] 1 i 1 1

5 Bonnat 4 : : : i H i
| (Right Bank | 3 ; : : ' ' ;
St N s E e ! s

7 | | ] ; | |

] 1} t [} 1 ]

8 : ! : : ! !
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INSPECTION REPORT FOR DRY FIEM THICIINESS

Particufar : ‘ Gate Leaf (Control Gate)
Measuring time After completion of final painting {Final Cual ter Epoxy Resin Painl Jat shop
Meastring '
dafe/month/vear
Portion Submerged | Specitied thickness 20 pio Mininwm thickmess | 224 pum
Total Painting Area/Length| 29,1 i’ Need to Inspection 60 point Activity Inspection 60 point
Minimum thickness In-howse gt [Witness pan
Result
Average of thickness In-house 1551 Wilness : pim

Measuring Point

-
SIE I
P =Eaeen EE 'LngA_- Iﬂ%— e
HEE : i)
T o [T
- S7RR At i il
: l:;:—:r:"su o , | mem-_,): SR = : = E"?’"*Jli ‘t
: R : E ! 57
N CH R S SN [ | 1 T T 1
o oo | I A S
s | AN A R I
& g 0 I e e aiuna s St oo e ]
i [t T I HENE
’ e il ‘ i o
bt I [ H t) =+
L i i i
A RSSO A ¥
_}. i H i
g0 i
; U a4 ; I -Z!é
D
2360
Data Unit; um
Measuring moint a (upper} b (botton:) ¢ (left side) | d (riglt side) Average Minimum
feasuring poin ‘ -
In-house Witness| In-house Witness| indiouse: Witness| In-house) Witness| In-house Witness| Tn-hovise Wimness
H i i H ' H
; : : i \ H
7 : ' i : :
- ; : ! : :
‘ 3 | | | s .= |
Skin Plate 4 : : H : j :
) : ! ' : ;
T | (Downstream : ; ; ; :
Side) a ; : : i : ;
6 :' :’ : ' : ;
7 ': : : ! : ;
8 : : ! ; ! :
15 1 L) r i 1
v T T T 4 H
1 : : ; ; : !
2 i ; ; i i !
. 2 : : : : : ;
Sk]ﬂ P ]ﬂf& 3 ! H ' H : t
[/U‘;.‘ n e 1 ] [} L1 r 1]
) (Up{:uenm f ) : : : . T
Slde) b 1 ' v H |
5 i E : ' : i
l [ 1 r x ]
6 : ! ; ! ! :

23




5
: -
=
2181 E
EAE=RES
S1ELF
PSS I TN PN ELTUIN0 DIUDRS PROUING AVOUVES: SUNDR SUPOR SO NEVIO SNV SN SR S AUV WO FON S AR NPV, R SR S .
m m W . ol bl ot REEE: CEEE EESS SEST CERE EETY PYSEE R PUSSIp PUIN RIS SOy Supe SNy SUNI DR DN Spu R SRy Supu S
Tho it B = |
T
e
-4
z
ul &
RS
= |
1S3 BTN Rld Shukt EEEE FUEL TESS SEES EUTN TS SUR S S NPT \ONUN IV IS SR SN N SRS R SN - -
g% E SEES SN (NP EUNIS NN DUVIRY DRI JIUP SUPUW: OO GO SR R S JEVEP EPU IR N R
<13
g
=
21 &
==
= | &
= AR LSt SEES EUET TETY NP SRPS DU S SUPI: SO AP SUP AUPS ROV RS S I W
| % JEE YU SO SRy DR S I EEE SRtk SETS SETE PRSP SRV EESvar FFY NS ST DI JEN SR [ DI NI NI AN NIV R I
| B
= |Z
=i
T
i
—
o' | &
@« | &
=l B T i T e kel sl el il siahdy Ll EED SEEE MATE CEEE SEEE SRR SEEE CEET PRV TN PO PR N N SRPUR SOR TR RN JU SUVU SN NIV NUO SE U SR N S
= =
=| 2
o |
L
]
4
i
Lot n.l..w
=1 E| &
=0 I Rl
alg(=l g e
= e g R T e T A e L) LSurn AUy SYVvPR: Eyye: PSRN IOV VSO SUP NU SOVl OO NETU MU SO A O
2l LR CEUE CENT TEEY EPTSr MUY [FOSY SN NGNS JUPR: (PN SRpu Ty R AU RUS: SROv [ Ve R
=| g
= -
]
"
'
oo
| 8
|2
o) =
[as e R Al B T et A 'S uyuvuy ARy RN I
gl | T A iui Smiale sl el pheiely wioiele sbbte bl aLSl CEEE UEET FEEE EREE SEIE S R [P SV SR (OIS SN SRR DD SRV NI DU DU SO U N N N
=
il
4
=ioTlen]=riwv el B v . <
NS .Jd34567:01?~434557813~.3456781?.34123.41.-._34.3678
=
=
‘3 ~ = oo P
[al o5 e jy g s -
£, = 2 = g = 2 A = 5
= 5 8 g E < B =P g 2 i 3
= e = = 2 g S o Tt
£ = g ad S & R 28% | 213 2
2 £ 2 2= g = =25 o = o = F E
S 58 ge4 2E% | 227
5} s Yy ) o = w 7
8 3 a s & 2 o R4 5
&5 £ 6 :
- o hd

24



INSPECTION REPORT FOR DRY FILM THICKNESS

Particular

Casing of Downstream Side {Control Gate)

Measuring ime

Adler completion of final painting (Final Coal tar Epoxy Resin Paint faf shop

35

e

Measuring
date/montiyvear
Portion Submerged Specified thickness 320 um Wlimmun thickness | 224 um
Total Painting Area/Lengtht 8§ uf Need to Inspection 16 point Activity Inspection L6 point
Miniptn thickness In-hause pm [Witness pan
Result
Average of thickness I-bose JHEE Withess pa
Measuring Potnr

Data

Uit e

Measuring point

a (upper}

b (hottone}

¢ (left side)

d (right side)

Average

Miniinuny

In-hense Witness

In-house Wimess

In-house. Witpess

In-house Witness

In-house Witness|

In-house. Witnegs

H H ‘ i ' t

. 3 H i H H i

Surface y | : 1 H H H

. . = ! : ! : H !
{1 | submerged in " ; i : 1 : ;
walter (Top) : ; : ;

1 .: s | i s

‘ ] E | | z |

Surface 5 i v y ; H v

Lz : | . ; :
& | submerged in . : ; . ; .
water (Bottomy |7 ' ' : : ; :

4 : : : : : ;

r 1 13 d v T

1 ' : : .‘ : ;

r + 1 1 ¥ "

Surface 5 : ' 7 T : ;

@ | submerged in - : ; ; ; : :
waler {Left) > . ‘ ) H H .

4 : ! : ; ! :

1. ] ] | s : |

Surface 5 i T i v H i

@ | submerged in j—— . : : . . :
water (Righty - ‘ i ; ' H H

t 1 4 ¥ [ ¥

4 = ; = z : ;
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Tinit: um
Minimum

Average

d (right side)

¢ fleft side)

B el ik s lale [LTETE: [SVQUst. Iipr SPURDNE NPUGUPW NS WS

Data

b {botton}

& (upper)
Tn-house. Witness| In-hovse Winess! In-house, Witness| ln-house Witness| In-house; Witness| In-house Witziess

it
I
1

I
2

] F = e e |

Surface
water
(Downstream
Side}

Measuring polm
subitierged in

Surtace
submergzed in
Surfice

water (Left)
submerged in

water (ﬁight}

)

e

fo

-y

T
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INSPECTION REPORT FOR DRY FILM THICKNESS

Particular

Bonnet Cover {Control Gate)

Meaguring time

Aller completion of final painting {Final Coal tay Epoxy Resint Paint Jat shop

Measuring
date/month/vear
Portion Submerged Specified thickness 320 um Minimum thickness 224 um
Total Painting Aren/Length| 2.8 pf Need to Inspection 6 point Activity Inspection 6 point
Minimum thickness fi-house wn | Witness L
Result
Average of thickness Tn-house g | Wimess Wil
Measuring Point
.
dinl 8-1
bt ‘ _
e L presvwees 4 B 1 o : e !
T i AR e ; 1 i w
el | I PR | , . i \ | &
v ’3 ! “ ™ i L 3
[ 1] S—— Hi¥ [ WO - B e N
| o = f _
: Ly . 1010
i . 2850
Data Unit: jan
a{uppen) b {bottom) ¢ (Teft side} | d (right side) Average Mininmn

Meesuring point

Io-house Wilness

In-house Witness

In-howse’ Wimess

[ [n-liouse: Witness

In-honse” Wilness

Tn-louse Witness|

1 [ 3 [ O 1
! s | 5 s s
Ll T T k] L] T
2 | i ' : : :
1 H) ) 1 i ¥
Surface 3 E ' ! : i :

- . - . 1 1 8
A | submergad in ; . : v : :
water 4 : : ' ! : :
ater ! : ! ; : :
5 H H ! H 1 H
1 1 I i 1 i
6 : H 1 } H H
] r 1 . L] a2

]
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INSPECTION REPORT FOR DRY FILM THICKNESS

Particular

Bonnet (Co

ntrol Gateg)

Measuring time

After completion of final peinting [Final Epoxy Resin Paint Jat shop

Measuring
date/monthAvear i
Portion Exposed Specified thickness 300 um Mininmun thickness 140 pm
Total Painting Arca 48 quf Need fo Inspection 10 peint Activity Inspection 10 point
Minimum thickness To-heuse i Witness i
Result
Average of thickness In-house pm [ Witness pin
Measuring Point
@ bic-ole gie olal
A o el
. i
‘ 4
ST eTe e e Te)
[T A
=
A . |
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i Vil
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o[ i 1 ol
30l ; J 1
[ S
Data Uhait: m
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Measuring point

I-house Wititess

In-licnse VWithess
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In-hause: Wilness
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INSPECTION REPORT FOR DRY FILM THICKNESS

Particular

Bonnet Cover (Control Gate)

Measuring time

After completion of final painting [Final Epoxy Resin Paint }at shop

Measurmg
datesmonth/vear

Partien Exposed Specified thickness 200 pm Minbnum thickness 140 pm
Total Painting Area 8.7 nf Need to Inspection 1§ poiw Activity Inspection L&  point
Minimum thicknegs In-house mm | Witness nm
Result
Average of thickness In-hentse 11531 Wiiness pin
Measurmg Point
izl
o
[Fe
|
G
Diata Unir: pm
. . a (upper; b (bottom) c (left side) | ¢ (right side) Average Mininm
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IN SPECTION REPGRT FOR DRY FILM THICKNESS

Particular

Indicator (Control Gate)

Measuning time

After completion of final painting (Fina] Epoxy Resin Paind Jat shop

Measuring
date/month/vear
Portion Exposed Specified thickness 200 um Minimum thickness FO i
Total Painting Area 44 nf Need to Inspection 10 point Activity [nspection 16 point
Mininmun: thickness In-house pm Witness LT
Result
Average of thickness In-house | Witness a1
Measuring Point |
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Test and Inspection procedure of Hydraulic Cylinder at shop

for Control Gate
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1. GENERAL
This procedure is applied to the shop inspections and tests for Hydrautic Cylinder of Control Gate, for

Hushan Reservoir Raw Water Pipeline ! Engineering Project "l | 2K 55 RS T

1.1 Standards and/or codes
The shop inspections and tests are performed in accordance with the following standards and/or

codes.

The shop inspection ig performed in accordance wilh the following standards andfor codes.

1) The technical specification for this project

2 CNS Chinese National Standards { Tatwan }
DATSC American Institute of Steel Construction

4 ASTM American Society of Testing and Materials

5) ANSI American National Standards Instituie

6) ASME American Society of Mechanical Engincers
T AWS Amierican Welding Society

HEN European Standards

9 BS British Standards

1O)DIN Deuntsche Idusirial Nomman

13I8 Japanese Industrial Standards

12) Technical Standards for Gate and Penstock  Electric Power Civil Engineering Association, Japan
13y IS8C Japanese Society of Steel Construction

17 Darn and Weir Technical Standards  Japan Association of Dam & Weir Equipment Engineering
18)Dam and Weir [uspection Essentials  Fapan Association of Dam & Weir Equipment Engineering

The methods and criteria of the shop inspections and tests conform to the above and/or equivalent
Standards approved by the Owner in advance.

1.2 Reports for submdssion
Reporis for submission are as follows.
1} Material test and inspection report (Material lists and mill certificates for principal members)
2) Welding test and inspection report (Non Desiructive Test repott)
3) Shop assenbly inspection report and funciional test report
4) Painting inspection reports (Dry filin thickness reporis)
3) Certificates and/or test reports for purchased products

HC-1




2. MATERIAL TEST AND INSPECTION for HYDRAULIC CYLINDER

2,1 Confirmation of Material
All materials used for this project conform to JIS or equivalent Standards approved by the Owner in

advance. ‘
Their conformance with the specification is checked on certificated mill test report (Material

Cersificate).

2.2 Chemical Compasition
The chemical composition of raw materials is checked on the Material Certificate.

2.3 Mechanical Properties
The mechanical properties of raw materials are checked con the Material Certifreate.

2 4 Material Certificate
The following material certificates of principal component are to be prepared and submitted;

Table 2-1  Object component of material
Tiem Principal component
Hydrsulic eylinder tube , piston rod, piston, lock nuts, tube flange snd lLicad and cap
cover

Hydraulic Cylinder

2.5 Non Destructive Test
Material for eylinder rod is 1o be carvied out NDT (UT) if the material is forgings,

HC-2




3. WELDING TEST AND INSPECTION

3.1 Visual Tnspection
~Excess weld metal, leg length and throat thickness
~Undercut
<Pit on bead surface
~Overlap
-Boxing and build-up welding
-Crack

Agceptance Criteria of Welding is shown in Table 3-1.

Table 3-1  Aceeptance Criteria of Welding
liem Criterin

Exvess weld metal, leg length | Conform to Table 3-2
and throat thickness

Undercut Conform to Table 3-3

Pit on bead surface a)y Pit on butt welds, T-joint consisting a cross section, or corner joint is not
allowed for principal member,

 b) Except above Clause o), (3-pits or less / each joint) and (3-pits or less /m
of jolnt length) are sliowed.

When the size ofthe pit is 1.0 mm or smaller, 3-pits are considered as |-pit
{or these criteria.

Overlap Overlap is not allowed.

Boxing and build-up welding | a) Boxing shall be done for the ends of fillet joints. For the portion where
boxing is not possibie, return welding shali be applied.

b} Defect like lack of build-up welding is not allowed on the end of butt
juints.

Crack Crack is not alawed on and around bead. Any suspicious portion shall be
checked with non-destructive test.

Table 3-2  Tolerance of Excese Weld Metal, Leg Length and Throas Thickness

[tem Condition ) Tolerance
Height of excess metdl of butt | For plate thickness(mm)
weld £s 12 3.0 mm (max)
12< 1225 4.0 mm (max)
25< ¢ 6.0 nun {(max)

Leg length and throat thickness of | In relation fo 10% of the length except for 50 mm | Within -1 .0mm
filet weld Fon both edges of & weld Ime

Table 3-3  Tolerance of Undercut

- Plﬂte(:;.f;i{ness Standard allowance Wi allowanee
t56 0.3mm (.6im
t>6h 0.5mm 0.8mm
Note Acceptable for buit joint of prineiple component | Undercut deeper than the above
mentbers when 90% of the weld line is within the | shall be repaired.
above ranges, and lor other joint §0%.

BT R A -
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3.2 Non Destructive Test (Radiographic Test : RT)
The full peneiration bute-welding joint on the cylinder tube shall be inspected by Radiographic
Test. '
1) General ,
Radiographic test (RT) is performed to the butt welds, Radiographic test is ia accordance with JIS
Z3104, _ .
All defects exceed the eriteria are removed and repaired. The replacement weld and contiguous
parts to the original weld are retested,
2} Radiographic Test Lengths
Radiographic Test Lengths are 100% of the full penetration butt-welding length,

3) Radiographic test Photographing method
The arrangement of identification marks on radiograph films is shown on Figure 5-1,

Effective length (280 mm)

[P

-
(Film size: 12 %3 + 143 in) Penclrameter Plate thickness

PN

Y \

Job No. Contrast iudica[ox g .
_ Weld bead to-be inspected

Figure 3-1 Arrangement of identification marks

4) Radiographic lest Acceprance Criteria

Radiographic test classification is in accordance with JIS 7 3 104 “Methods of Radiographic Test and
Classification of Radiographs for Stee! Welds”

Acceptance criteria for radiographic tesi are shown in Table 3-4,

Table 3-4 Acceptance Criteria for Radiographic Test

, Type of flaw Thickness of base metal ¢ < 50mum 50 <t
Non-Flaw Acceptable Acceplable
Type-1 Class-2 or more ~ Class-l
Type-2 Class-2 or more Class-1
Existing Type-! and 2 Class-2 or riore Clags-2 or more
Type-3 and 4 Reject Reject

HC-4




4. TEST AND INSPECTION OF HYDRAULIC CYLINDER
The quality, dimension and specified funetion of the hydrautic Cylinder is checked and confirmed.
Test and Inspection Method and Acceptance Criteria are shown in Table 4-1.

Table 4-1  Test and Inspection Method and Acceptance Criteria
Ne, Port Item Method and Criteria
] Hydranlic Material « Materinl Certilicate
cylinder Visua) -As shows in drawing
Dimension and tolevance | - As shown In drawing:
« Toleranee of Cylinder lenath T30 mm
=~ Tolerance of Cylinder length from Cag end
Lo eylinder rod at most contiaction 3.0 mm
- Stroke Z30mm
- Cylinder rod distneter See Table 4-2
- Cylinder tbe outside diameter £0.8 mm
- Cybmeer tube inside. diameter Ser Table 443
Presgure proofiest - Not permit any outer leakuge (testing condition: 1.5 % desipn pres. /2 min,)
Not permit any deformation curing pressure proof 1est
Tener Leakuge test - Testing condition: 1.0% design pres. /10 min,
Apceptange eriteria to be informed after detail design of cylinders
Operativn test - ot permil any vibration and noise during openation,
{No loading condition) = Net permit any ouker leoknge during opication
’ - Measurement of lowest'operating piéssure  See Table 4.4
Canting of Piston Raod -Hard chrosnivm plating
Reéguired plating thickness S0 ml layer
Function Test of Dogging | -Confirmation 6f Dogging Device Funetjon
Devics
2 | Paimt Material § Materia] - Check of ingpection certificate by mauufacturer
for eylinders

Table 4-2 Diameter of Piston Rod

- Unit’ mm
Rod Diameter tcﬁer.an.ce qi" finish (':‘,irg:ula_rityl&
dimensions Cylindricality
G3, 80 ~(.030, —0.076, 0.048
100, 120 —0.038, —=0.080 0.054
140, 160, 180 —0.043, —0.108 0.06¢F
more than 180, not less than 250 —0.060, —0.132 0.072
more than 250, not less than 315 - (L0586, —0.137 (.081

Table 4-3 Inside Diameter of Cylinder Tube

Tnit: mm

- Case of wsing seal other than piston ring
inside Diameter of Cylinder Tube tolerance of finish Circularity &
dimensions Cylindrigality
180 +0.100, 0 (100
more than 260, not more than 250 +0.115, 0 0.115
more than 250, not more than 300 +0.130, 0 0.130
more than 300, not moere than 400 +0,140, O 0.140
morg than 400, not more than 500 +0.165. O 0.155
more than 500, not more than 600 +0.175, 0 0.175

HC-6




Table 4-4 Lowest operation pressure

flinit MPa?

Shape of

In case that rod packing is aot V-packing
| z P &

In case that rod packmg is V-packing

The pressure is

Piston Nominal Th¢ pressure s The pressuce is The pressure 1s
sackin pressure | supplied from the supplied from the | supplied from the | supplied from the
! ¢ cap side. head side. cap side. head side.
7 0.3 9.98 IS SN RSO == S
A 14 Rated Pressine Rated Pressure Rated Pressure Rated Pressure
N %6% X 12% X 9% X 18%
7 0.29 0.59 0.44 0.9
U0 4 Rated Pressure Rated Pressure Rated Pressure Rated Pressure
T X 4% X 8% X 6% X [2%

5, PAINTING INSPECTION

5.1 Surface Preparation lnspection _
Blast cleaned surface is checked in accordance with SSPC-SP1G (ISO §501-1, Sa 2 1/2), before

shop primer painting at the steel mill shop or manufacture shop.

3.2, Visual Inspection
The criteria of visual inspection for painting are as follows:

(For instance, no remarkable run nor blister).

3.3 Dry Film Thiclkness Inspection
After surface preparation, following paints are applied:

D Epoxy Zinc Rich Primer after suface preparation within 4 hours
(Dry film thickness 50 ¢ m)

@ Epoxy Resin Paint (Dry film thickness 45 ¢ m X 2 faver)

3 Epoxy Resin Paint (Dry filn: thickness 30 £ m % 2 layer)

Total dry film thickness: 200 g m

1) Painted surface shall be sriooth and free from unevenness

2) Frime or preceding painted layer shall not be seen through.
3) Hue and gloss shall be identical to the designated colorn

The painted surface of cylinder is inspected for two inspection unils per square meler of coating
aren, but af least three ingpection unifs or more.

J
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Test and Inspection Procedure at Shop
for Control Gate Dimensional, Welding,
Painting and Assembly Inspection
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Pipeline IT Engineering Project “#4 L 7k
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Standards and/or codes

A Fu/d R aE

The shop inspection is performed in
accordance with the following standards
and/or codes,

T R 3R A B A BB LT AR e/ B 1K
ik o

The technical specification of this At F 2 AL
project

CNS E B AR A
Chinese National Standards ( Taiwan )

AISC S BlR MR 2

American Institute of Steel Construction |

Japanese Industrial Standards

ASTM & B MR 4
American Soctety of Testing and
Materials

| ANSI AEHRREL S
American National Standards Institute
ASME ARMM G
American Seciety of Mechanical
Engineers
AWS F IR
American Welding Society :
EN BRMALEE
European Standards
BS R
British Standards
DIN BEREDE
Deutsche Industrial Nornian _
JIS JS: BATEHRE

Technical Standards for Gate and
Penstock
Electric Power Civil Engineering

Association, Japan

AEEAE S L RB U EOR B AKX
P8R &) — AP 4% S & &

7

JSSC
Japanese Society of Steel Conswuction

B A e

Dam and Weir Technical Standards
Japan Association of Dam & Weir

HEHEH HHAZ I — B ROE e T AR
&




Equipment Engineering

| Dam and Welr Inspection Essentials
Japan Association of Dam & Weir
Equipment Engineering

%L B4 — B AREHERTREW
&

Reports for submission RARE
Repotts for submission are as follows: | XK E T

1) Material test report (Material lists
and mill certificates for principal

members)

MRS (HibE R ERRY
ZH H )

2)  Welding test report (Non
Destructive Test report)

© RS (PR R )

3) Shop assembly inspection report
(Including operation test reports)

TR 40 3T AR AR AR S (L6 RE AR
#)

4)  Painting inspection reports (Dry
film thickness reports)

i AR AR A (B AR B

5} Certificates and/or test reports for
purchased products

il P R ek

P.2

SCOPE OF TEST AND INSPECTION

R B AR B e 1

Scope of Test and Inspection

By o

Test and inspection are performed in
accordance with the item and category
as indicated in the following Table 2-1.

P e T 2L W

BHAER

Tabie 2-1 Scope of test and inspection

A M 4

Description HEA
Material inspection Fl e
Welding inspection T2
Visual check EMinE
Non destructive test CI R
Shop assembly TR TH s
Dimension inspection RO s
Water Pressure test AR
Leakage test Bl R
Operation test A5 R,
Painting inspection R R
Dry film thickness inspection PR B AR




Conirol Gate

% 41 ) 7

Mark [@] is witnessed by the inspector.

#HR[ClEAEHHMAR RE-

Mark {o] is carried out by ourselves and

test reports are submitted.

(o] H B EEE L HETHR
e

Mark [
and/or witnessed by the inspector,

] is carried out by ourselves

A A AERBARLEG 42
FIAT -

# Operation test is performed at
manufacture’s factory.

BRI TETE -

The Inspector means The Employer or
third party inspector

WIRALBZHEETRE BB EA
B

Third party: JAPAN INSPECTION CO.,
LD

EZ M g AMERA ¢

Schedule of Test and Inspection

ARB MR 2

The plan of Test and inspection schedule
is shown in the following Table 2-2.

AR B A2 & 2-2 AT o

Table 2-2 Test and Inspection Schedule

BISLE BB 12

Test and Inspection I &l
Material Inspection SEE s
Equipment Inspection and Test R M A e B B
Shop Assembly Inspection and test I B TR AR AR
Welding Inspection &R AR
Painting Inspection O N
PLAN B
Mar.2019 2019 £3 B
Jul.2019 2019 % 7 A
Nov.2019 2019 5 11 A
Drec.2019 2019 %= 12 A
ditto B L
Object A% w4
Main Material Steel Plate = AR AR
Hydraulic Cylinder iy R
Hydraulic Unit
Control Gate R R P

P3

Time Schedule for Oversea Inspection

Pl W TR W R

Draft Time Scliedule for Oversea

YRR T R A e B A 2-3 A




Inspection of shop assembly is shown in | 7% °

the following Table

In shop inspection, the following two T RLARER T 72 PR R e

gates are inspected simultaneously.

Control Gate 4 ) Py

Guard Gate e Bl

Time Schedule BFAE

time B 1]

item HE

Introduction i 1

Non destructive test El X R R
'Lunch time T A B

Dimension Inspection Rt E

Painting Inspection iRt A

Meeting T

note gt

Inciude the confirmation of previous

€5 BT AT B B 2 B 3

the night

inspection

Test pilEEo

item | A8
Tntroduction i 9

Water Pressure Test KR B
Preparation and Cleaning Ta45 A% 3
Lunch time 4 B A
Operation Test e R
Meeting 43

note f 3%

Water will be filled in the Gate during RIS EEAR Y

Details are to be submitted later,

to B 6 2 AR T -

P4

MATERIAL INSPECTION

oA e

Certificated mill test reports

B aE R BRI &

All materials used in this project are in
conformity with JIS or equivalent

standards.

Kt &R A AR S TIS B %
MR -




Their conformance with the

specification is checked on certificated

- mill test reports.

R MR AR E & RF
e

Main components and equipment is

shown in table 3-1

£ R R do s 3-1 MR -

Table 3-1 Main Component and
Equipment

EBHRA RIS

Equipment A
Component 8. 45
Material #

IIS or other Standards JIS A% 2 & H 40 A3 2
Casing PItE
Connecting Flange i EE B
Beam B AR
Casing Body PUHE A B
Sliding Plate B 4R
Bonnet GE
Connecting Flange R
Body N
Beam + HE
Sliding Plate i By 4R
Bonnet Cover R 46 1 5.
Connecting Flange R R
Rib B 4%
Boss LRI -
Bush By,
Gate Leaf i F P B
Skin Plate 1 K
Beam R

Seal Plate 7K EHR
Rubber Seal I
Hoist B P
Cylinder Tube S BR A
Rod 742
Chemical Compaosition fo 8 R %

The chemical composition of raw
materials is checked on the mill sheet

FRA 2 A 8 g A AR M B R (Mt

WA -




(Mill Certificate).

Mechanical Properties

AR RE

The mechanical properties of raw
materials are checked on the mill sheets
(Mill Certificate).

B R AR R A R (B

ERE -

P.5

WELDING INSPECTION

TR %

All welds are inspected in accordance
with the following methods. The
specified welds are inspected by Non
Destructive Test.

K 12 BB AR 51 R A AL
ZARE B AT SRR R e

Visua! inspection

B E

All welds are visually inspected in
accordance with Technical Standards for
Gate and Penstock. Welds are acceptable
to the following visual inspection using

the gauge.

PR AR 58 AR AR PTARE HL T A B
B PR R E RRET FIERAH
REZLEGH -

Visual ingpection acceptance of weld
profiles is shown in Table 4-1.

BRSNS AT A BT
% 4-1 A e

Acceptance of weld profiles

ot R A R

Ttem. RE
Undercut e
Piping porosity G AT
Crater LR
Crack EIR
Reinforcement Ekks
Over lap €4
Arc strike IR
Underrun M AR
Acceptance G AR

Undercut acceptance 1s shown mn Table
4-2.

BEWEGHREELR 42

Piping porosity acceptance is shown in
Table 4-3.

£ SRR ok 43

All craters shall be filled to the full cross
section of the weld, except for the end of

P o 3R BEAE KB A 2R B SN 0 PR AL

IR AR B AR AT & A e




mtermittent weld outside of their
effective length

Welds shall have no cracks.

HEFAA B

Reinforcement acceptance is shown in
Table 4-4,

M TR KRRk 4-4

Over lap is not acceptable. AR HFEE
Are strike is not acceptable. Y R

Afilet weld in any single continuous
weld shail be permitted to underrun the
nominal fillet size, provided that the
undersize portion (-1mm) of the weld
does not exceed 10% of the length of the
weld except 30mm at the both ends of

BRI 2 A BIRRN S0
MR T2 BB ﬁr‘ri%w:ﬁ—

IE**‘H&L( P H Imm) R 342 3 10%2
B K Edu S0mm 8 E s -

the weld.
Acceptable value on undercut PR RN R A
| Thickness RE
Control limit 3 H 48 IR
Permissible limit T R
Undercut which depth is under the fE R AR JE 7 B L B A SR i

control limit 1s permitted in case of its
hole length is within 90% of butt welded
joint length in any stress members, or
within 80% of all other welded joint

HRE 90% APy L 2R 2 80% -
? PRI R SR R AT A% A3

length.

Undercut which depth is under the M7 R R SRR AR R IR AT & A A
permissible limit is not permitted. by o

Acceptable value on piping porosity ERAALZSBITE

Joint type R CRLE:

Butt joint, T joint or corner joint of the
principal member

EHALHE TR A ML

All other groove ot 40 £ B 1

Number of piping porosity TR ALEE

Not permitted R A

= J:the number of piping porosity in B 3R SR R AR IOOOmm
gach joint or in any 1000mm length of RAEEF #*‘

weld, provide that if the diameter of #&,%% % /1:?;:‘?; fz 318 % AL

piping porosity is = Imnid, 3 piping

porosities is regarded as 1 piping




porosity.

P.6
Acceptable value on reinforcement of | ## # EF L 4545
weld
Thickness EBE
Main structure of gate MY E R

Discharge pipe under pressure

AT 2 ek

Other main structure under pressure

RS THEAMIIE&H

Non Destructive Test

JER IR IR

General

g

Radiographic test (RT) is performed on
full penetration butt weld joints.

MO AR Sa(RT)E 22 BiEF g 1
AT

Ultrasonic test (UT) is also performed
on full penetration butt weld joints.

R R RR(UT L B E T
AT

Liquid Penetrant test (PT) is performed
on all welds on Gate leaf Seal Seats of
Casing and Side Guide including Siding
Plate of Bonnet.

PG B PIIE 2 AT AR B AL T a2
B mE S RERA (PT) Mk -

Non Destructive test is conducted by the
engineer wiho has the qualification of the
level 2 or 3.

AR BIT I RAEETF 28R
HEIBAEZERE - ‘

Radiographic test is in accordance with
JIS Z 3104,

A S AR JIS Z 3104 AT

K

Ultrasonic test is in accordance with JIS
Z 3060,

A F o SRR RAR TIS Z.3060 MET
7 e

Liquid Penetrant test s in accordance
with JIS Z2343.

All defects observed are removed and

repaired. The replacement weld and YEIE AT TR BRI AR IR A AR AR
contiguous parts to the original weld are

retested.

Examination ratio Kyl B

Examination ratio of RT and UT

The examination ratios are shown in
Table 4-5.

WM E o F & 45 R

Table4-5 Examination ratios of RT and
UT

# 4-5 RT 4o UT ahthBink 4




Items R

Full Penetration Butt weld A HREITE
RT A G

UT AL B
Control Gate ) A P

above 20% 20% 24 |k
Remarks Mt 3

- RT is applicable to the plate thickness
less than 50mm basically, '

AR F RT s 45 b5 B 5048 B )
# 30mm

UT is applicable to the plate thickness
more than 50mm basically or the portion
where RT s impossible.

£ AR UT &4 skl B LR X
# S0mm # & RT %A 4ie sk Sk 40
fFEpd e

RT has priority over UT.

RT #& 4 UT »

RT is relatively easy to apply. Most of
defects such as cracks, blowhole,
mcomplete fusion, slag inclusion, and
mcomplete penetration may easily be
detected. This RT is basically employed
in this project.

RUABHEZIER o LR 5 Mt
ElR B BsE o Plae B 7L &
REBE RERTRLRE  #
RTKAFR#HHER -

P.7

Examination ratio of PT

PT syt B b &

The examination ratio of PT is shown in
Table 4-6.

PT 654 &tk H 4ok 4-6 A7 ©

- All welds on Gate leaf, Seal Seat of
Casing and Side Guide !, Siding Plate

Plst La9rrFIEat » BF B & Bfofi
Hig o135 o 1§ F 4R

of Bounet
Control Gate R AP
Object for NDT FEA I A Sk 2 A% 44

Bomnet and Upstream side Casing

Full Penetration butt welds on Gate leaf,

AR MEMLREEFELGLS
BHRIT M

Object for PT

AR PT a4

Al welds on Gate leaf

P78 b ehprg i et

All welds on Seal Seats of Casing (Gate
frame)

FHE (FHE) Laipms Fik

All welds on Side Guide and Siding
Plate of Bonnet (Gate frame)

B & 1] A8 Fo AR b G PR A IR &8 (P9
2)

10




P.8

Execution engineer’s qualification

HATHRER T 2T

Engineer’s qualification is below,

IEMZF LT A

P.16

Radiographic examination

A SR ER

Photographing method

A BRI T IR

The arrangement of identification marks
on radiograph films is shown m Figure
4-1.

BB A LW A R R H

Figure 4-1.

Ha kB

Effective length

Film size: BER
Penetrate meter \ ik R

Plate thickness 47 B

Job No. T AR SR
Contrast indicator HETS
Weld bead to be inspected v Rl
1D No. BRIk

Figure 4~ | Arrangement of identification

marls

B A4-1 8 2] 4% 52 a9 Bk P

Acceptance Criteria

BEEN

Radiographic classification is in
accordance with JIS Z 3104 [Methods of
radiographic examination for welded
joints in steel]. Then acceptance is
shown in Table 4-6.

M At GRAR SR R TIS Z 31048847 12 38
4-6 F A o

Aceeptance in tlhe radiographic

Mo SR

examination
Kind of flaw R AR R
Flaw of class 1 R |

Combined flaws of class 1 with class 2

%1 BARE 2tk s

Acceptance 2

Grade 2 I

Unacceptable T
P11

1l




Ultrasonic Test

&F R R

Ultrasonic Test is in accordance with JIS
Z 3060 [Method for ultrasonic
examination for welds of ferritic steel].

2 eHe R A 1S Z 3060[ 45849 #
18 2 A2 508 SR 51 A

The acceptance is equal to or better than
Class 2 when using L-disregard tevel.

EHERLAERERS  BLERLRE
%%?&7 a

Classification of discontinuities A = /5& FAadlw R ENERYET
according to region of echo REHETY %ﬁ

height and indication length

Penetrant Test B R AR

The liquid penetrant test method shall
conform to the requirement of JIS Z
2343 “Non-destructive testing —
Penetrant testing—".

M AERRYT ERESGTISZ
2343“ AR Wl - BE R - TR
& -

The acceptanee is shown as follows;

Sl ko F A

Cracks are not allowed on and around
weld bead.

M4 Ao B EI/TfL*‘T LR -

Liner indications (independent or

Tk EAe B B R A e (IR

over 2imum is not allowed on and around

weld bead.

continuous) are not allowed on and AR
around weld bead 1 :
Circular indication, which major axis 148 Ao B B AR kA2 2mm

oYy B At A o

Scattered indications 15 not allowed on

R EFR B R S

and around weld bead.

A & o

P.12
SHOP ASSEMBLY INSPECTION | TReér sy
The gate equipments are assembled in e 7:‘"3‘-}&5‘:@ R 2 R <A
the s.hop, and dimensional inspections %% Eol RAELATH)E %z‘rﬁ'glﬁi
and visual check on welds (see 4.1} are
performed at manufacture's factories.
Shop assembly position ol 7 R A

The gate is temporarily assembled in the
installation position.

Mg ETEam -

Dimensional tolerances at shop
assembly

Bl S N

Dimensional inspection is carried out for

PR LA AT R THRE 0 A E

12




all equipments, and tolerances are
shown in Table 5-1, Detailed tolerances
are shown in each check sheets.

WERSIFT - Fh s 2N ERmEER

AR o

Dimensional tolerances

RTomE

Gate R

Symbol R

Point to be measured & g
Tolerance nE

High Pressure Slide Gate &R P
Gate leaf widih (Left side) PR (A4
Gate leaf width (Right side) FFY R (4R
Gate leaf height PR

Gate leaf depth MR

Distance between horizontal main beam

Skin plate thickness

kT

Gate slot

P B

Casing height from gate center to

PP EPTERZ RAERS B

bottom

Casing height from gate center to top R P e EPITAMES K
Bonnet cover height MEEEs s

Upstream side casing length LA AR L
Downstream side casing length THRAERE

Inside dimension of pipe width

{(upstream side)

R 2N @ R ()

inside dimension of pipe height
(upstream side)

B2 N Rt (L D

Inside dimension of pipe width
(downstream side)

B E 2 N &R R )

Inside dimension of pipe height
(downstream side)

2

Koz W Rt (B s

e

Casing width

MERE

There is no tolerance on the reference
standard. This tolerance Is in house

tolerance.

s # SRR LR E BN
PO £ o

This tolerance hased on JIS G 3193

SbAN 2 kAR TIS G 4304 -

Hydraulic Test KR ER
Test condition R &1




The high pressure slide gate is tested
under the following condition (See Table
5-2). In this case, the gate is confirmed
that there is no leakage from metal joints
and no permanent damage,

& PR 5 85 7Y P 2 e Ak ho E 5-2 4
oo AR T EM T RSRE
K S IR IR -

Test pressure & holding time

AME RIS R A

Design pressure IR R
Test pressure AR S
Holding time R
Hydraulic Test 7 E 3.5
Design pressure WIS
Test pressure AR A
P.13
Leakage volume i E
Acceptable leakage volume of water R EBEL 2 NI -
seals is 2 liters per mimte,
Operation Test Hikan

The operation test is performed at
manufacture's factories,

BAERRAHEEF BT E -

The operational performance of the gate
is checked by the operation test.

R PTER (R i ABRIE R R R 2

Check nems and criterion are shown in
Table 5-3

WA HRED ok 53 PR

Check items and criterion on operation
test ( Gate )

PR fEmEieE Bl R R

Check items

HMEEH

Rated capacity MALE

Hoisting speed PRI A

Voltage of electric motor BEEE

Electric current of electric motor HiE T

Insulation value of motor BERgE

Temperature rise of bearing, motorand | BEARRBBEASELAE
reclucer

Vibration R By

Operation of limit switches 5 [ B BYL 8 1%

Operation of gate position indicator MEE® TS

14




Criterion

4R

Ambient temperature

AR E R E

Abnormal vibration is not permitted

R B AR

Normal

£

Electrie current and Insulation value of
motor are to be added later.

MR R E T R RSRE -

PAINTING INSPECTION AT SHOP

TR A

The dry film thickness and appearance
are inspected in accordance with
Painting Specification.

AR AR B RIBE A F IR -

Water seal seat, guide ledge, main wheel
track seat, pressure seat, and other Gate

Frame

Ak o W R E  BA A
Fo PR

The painted surface is inspected on four
detection units per meter of length, and
four test units still be inspected for less
than one meter of member.

EREEERRERRES RN A
B R B - e AR R R B
B e

Object

k-

Side Guide of Bonnet

MEMER

Gate leaf and other refated members

Byt

The painted surface is inspected for two
inspection units per square meter of
coating area, and the deficiency still be
tested on four inspection units,

FRAEMETT BT HEE  RR
B 47 % Kk 4 BB o

Object R
Gate leaf M B

Surface submerged in water of Casing

R T P A (Casing) R B

Surface submerged in water of Bonnet

except Side Guide

BT M R b R R T iR
(Bonnet) &

Surface submerged in water of Bonnet

Cover

B8 fpo b A HE = (Bonnet Cover)k @ |

P.14

Hoist and other members exposed to the

alr

BEAZR TGP IR LREN

The painted surface is inspected for two
mspection units per square meter of

coating area, but at least three mspection

EFFRERBRME R &S
B R AR ERE Dk
BEERE SHBRRL -

15




units or more inspected per member or

per side.
Object: 4
Hoist R

Surface exposed to the air of Bonnet

EFEXR T4 Bonnet £ F

Surface exposed to the air of Bonnet
Cover

T F A= L F 8 Bonnet Cover £ &

Indicator

45 B

Details are shown In each check shests.

Bhalt BT AERMBEELEF -

Specified Thickness

MEIRIER B

Painting portion o WA

For the surface submerged in water ERP 2 A @

For the surface exposed to the air, HRELEFRTOBERT &
including Hoist and ete. FPIE -

Specified Thickness M EEE R

TEST FOR PURCHASED PRODUCTS | # f 55004,

The purchased products which are
hydraulic cylinder, hydraulic unit and
position indicator are checked and
confirmed to be good enough for use.
Certificates and/or the test reports are
submitted.

T doib g - i BEARMER
TEARERWLER L4 HAE
RBERELEE -

16




Test and Inspection procedure of Hydraulic Cylinder at shop for
Control Gate

P.35

Test and Inspection procedure of
Hydraulic Cylinder at shop for Control
Gate

A B E ) R 1Y R Az T AR R LA
W Y

P.36
GENERAL Bl
Standards and/or codes Bk Fo/d K45
Reports for submission L HE
MATERIAL TEST AND INSPECTION R s B 4 B
Confirmation of Material oAk
Chemical Composition 16 B B2
Mechanical Properties - AT AR
Components to be tested 3
Non Destructive Test FE % B AR B
WELDING TEST AND INSPECTION | #8338 tir B
Visual inspection ERR

Non Destructive Test(RT)

FEa AR (M 8R4 RT)

TEST AND INSPECTION OF i A 3R ER Ao 4B
HYDRAULIC CYLINDER
PAINTING INSPECTION R AR
Surface Preparation Inspection # & RE R
Visual Inspection B AL ARk
Painting Film Thickness Inspection i KR L R
P.37 (HC-1)
GENERAL s

This procedure is applied to the shop
inspections and tests for Hydraulic Cylinder
of Control Gate, for Hushan Reservoir Raw
Water Pipeline [T Engineering Praject “#8.:4
REE = RAKE TR

A2 FE AL AR B B R
e ot M R L T R Bl S i
Bbr Bl o

Standards and/or codes

R o/, R

The shop inspections and tests are
performed in accordance with the

TR AR R M A DA AR S Aol R |
ik e

17




following standards and/or codes.

The technical specification for this
project

Bl 20 AR 2 MG IR B

Chinese National Standards ( Taiwan )

T B AR A

American Institute of Steel Canstruction

A EmBEREY

American Society of Testing and
Materials

F B

American National Standards Institute

AEBRERESER

American Society of Mechanical

L BB B

Engineers

American Welding Society AEREWE
European Standards B A, B
British Standards 3B AR
Deutsche Industrial Norman HEARE
Japanese Industrial Standards BHALERE

Technical Standards for Gate and
Penstocle

Electric Power Civil Engingering
Association, Japan

AWk AT 2 REAHEOR 3 A
PSS Wy &)~ APIARA 3 7 B 28

Japanese Society of Steel Construction

Dam and Weir Technical Standards
Japan Association of Dam & Weir
Equipment Engineering

A Ak &
IR T A — B AN Rk 2 A 1
K3

Dam and Weir Inspection Essentials
Japan Association of Dam & Weir
Equipment Engineering

R AR — B AT Bk A

4

B

The methods and criteria of the shop
inspections and tests conform to the
above and/or equivalent Standards
approved by the Owner in advance.

o PR R 3 A T P
EF MBS L Ao/ FEAER

Reports for submission FHHEME
Reports for submission are as follows. | #HERE 4T

Material test and inspection report
{(Material lists and mill certificates for
principal members)

B Rt A (MR R x

R MEEN)

Weldi'ng test and inspection report (Non
Destructive Test report)

B 1SR S (FRA AR Sk
%)

Shop assembly inspection report and

T f0 3 A B R A Fo o) AR MDA AR &

18




functional test report

Painting inspection reports (Dry film
thickness reports)

RS (ABERME)

Certificates and/or test reports for
p

purchased products

W E A e fo/ RS

P.38 (HC-2) _
MATERIAL TEST AND INSPECTION | i B fir 6 4 s 8B Ao H S
for HYDRAULIC CYLINDER

Confirmation of ‘Material

o A A

All materials used for this project
conform to JIS or equivalent Standards
approved by the Owner in advance.

AL EERGHHEESTIS RERE
Fhax B ERE -

Their conformance with the
specification is checked on certificated
mill test veport (Material Certificate).

AR RS (HEEE) 44
M e R o

Chemical Composition

AL 5 B A

The chemical composition of raw
materials is checked on the Material
Certificate.

HAAH (HEET) @R RS

Mechanical Properties

Btk AE

The mechanical properties of raw
materials are checked on the Material
Certificate.

#H A AR &R A AR G -

Material Certificate

Mg

The following material certificates of
principal component are to be prepared
and submitied

I Ll

Object component of material 5 A M A SR
ltem B8

Principal component RN oy
Hydraulic Cylinder iy MR

Hydraulic cylinder tube , piston rod,
piston, lock nuts, tube flange and head
and cap cover

Mt FER FE #HER
oF 0 Ak M Aeig A

Non Destrictive Test

FEBY R A Ee

Matertal for cylinder rod is to be carried
out NDT (UT) if the material is

ko R RS AN EER N
#4 & i 47 NDT (UT) -
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forgings.

P.39 (HC-3)

WELDING TEST AND INSPECTION

12 45 3 o af i

Visual Inspection

g R e

Excess weid metal, leg length and throat

WEEHRAEE WERRE

thickness

Undercut e

Pit on bead surface 2 E W,
Overlap 1% %
Boxing and build-up welding B Fads )2
Crack s

Acceptance Criteria of Welding is
shown in Table 3-1

o

»

L

SRR vk 3-1 P

Table 3-1  Acceptance Criteria of % 3-1 EEmiER

‘Welding

ftem 7 B

Criteria P

Excess weld metal, leg length and throat | BB/ -8 ~ Wl & Hig
thickness

Conform to Table 3-2 e 342

Undercut pEN L

Condorm to Table 3-3 e AR 33

Pit on bead surface R RUE

a) Pit on butt welds, T-joint consisting a
€ross section, or corner joint is not
allowed for principal member,

b) Except above Clause a), (3-pits or
less / eachi joint) and (3-pits or Jess /
m of joint length) are allowed.

When the size of the pit is 1.0 mm or
smaller, 3-pits are considerad as 1-pit
for these criteria.

a) EEAAER ATEERE THE
5E LB A & & A AR -

b) M afifhsia) o (3HEER D/
FEBEE ) o (FEKE Y/ m b
WIEEE) A AH-

F BRI & 1.0mm & E )

B SRR 3 A R |

B, o

Overlap A
Overlap is not allowed, R AR
Boxing and build-up welding AR Foipi2

a) Boxing shall be done for the ends of
fillet yoints. For the portion where
boxing is not possible, return welding
shall be applied.

b) Defect like lack of build-up welding
ts not allowed on the end of butt

2) BRE AN ARG AR El - 8
PR RS BRA R -
b) HHRA SRR A D IR -

20




joints.

Cracl

Crack 1s not allowed on and around
bead. Any suspicious portion shall be
checked with non-destructive test.

BB E AR AR EET
S H o A0 A i 4T JE AR IR AR

Table 3-2  Tolerance of Excess Weld | & 3-2 @FHR#&5 - BRAER
Metal, Leg Length and Throat Thickness g

[tem %8

Condition T

Tolerance nE

Height of excess metal of butt weld

HEREL R Ba R

For plate thickness(imm)

WA RE (mm)

max

RAAE

Leg length and throat thickness of fillet
weld

A2 AR B RIE

In relation to 10% of the length except
for 50 mm from both edges of a weld
line

RSB B S 38 S0 mm a9 B B 69
10%

Within -1.0mm

F5-1.0mm

Table 3-3  Tolerance of Undercut A 33 BN E
Plate thickness B

Standard allowance HEE A
Maximum allowance RAEHHE

Note {1% 3E

Acesptable for butt joint of principle
component members when 90% of the
weld line is within the above ranges, and
for other joint 80%,

¥ 909478 {’:../T.'E.?;i &, [ P ag - T 4
$E BARE G HE e HEsE
THA 80% -

Undercut deeper than the above shall be
repaired.

bbb B R A9IR AR R T eE AR -

P.40 (HC-4)

Non Destructive Test (Radiographic
Test : RT)

FENE SR (TS (RT)

The full penetration butt-welding joint
on the cylinder tube shall be inspected
by a radiographic test,

AR AR S L

JER A5
e BEHERE

General

@3

Radiographic test (RT) is performed to
the butt welds. Radiographic test is in
accorcdance with IS Z 3104,

B AR o 1T A AR RE A R
(RT) - A BHBHRFS IS Z
3104 -
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All defects exceed the criteria are
removed and repaired. The replacement
weld and contiguous parts to the original
weld are retested.

72 AR K 85 P A7 B TR AR B A B o f5
Moo BT b0 R 46T e DR B ET
5 35 & BT,

Radiographic Test Lengths

| A B

Radiographic Test Lengths are 100% of
the full penetration butt-welding length.

S RanREg AL SEHEER
& 4 100% -

Radiographic test Photographing method

AR AR L Wk

The arrangement of identification marks
on radiograph films is shown on Figure
5-1. '

SRR AR R B SRS A e B
5-1 B o

Effective length (280 mm) # B A (280 mm)

Film size BER A

Penetrameter F i

Plate thickness A

Job No. AR

Contrast indicator b e 8

Weld bead to be inspected Bin 2 138

ID No, WA

Figure 3-1 Arrangement of identification | I8 3-1 3342 iz 843 %)

marks

Radiographic test Acceptance Criteria

| 4 48 e e B AR 2

Radiographic test classification is in
accordance with JIS Z 3104 “Methods
of Radiographic Test and Classification
of Radiographs for Steel Welds”

BA AR S - S5 JIS Z 31042 4
SRARER T ik Ao R T A S A R R

Acceptance criteria for radiographic test

are shown i Table 3-4.

M AT SRR B AR B & 34 BT o

Table 3-4 Acceptance Criteria for F 34 AR EE
Radiographic Test '

Type of flaw A 1 A AL

Thickness of base metal t < 50mm EARSBEE t<50mm
Non-Flaw E

Acceptable ik 3y

Type-1 A

Class-2 or more 28HRE S

Class-1 1 #

Type-2 BA 2

Existing Type-1 and 2

BEAEBEMN ] REn 2
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Type-3 and 4

B3I RHEY 4

Rejact

1B 42

P.41 (HC-5)

TEST AND INSPECTION OF
HYDRAULIC CYLINDER

i BE . A S B Fo 40

The quality, dimension and specified
function of the hydraulic Cylinder is
checked and confirmed.

& JLEE*E,M%:Q‘J%’ 2 K*j‘?ﬁv#a
I HE -

Test and Inspection Method and
Acceptance Criteria  are shown in
Table 4-1.

R Fo B T ik o AR E A& 4-
1 o

Table 4-1  Test and Inspection £ 4-1 e B ok Ao Bl AR B
Method and Acceptance Criteria
No. L
Part B 5
Item HE
Method and Criteria 7 e A i B
Hydraulic eylinder o I i
Material e
Visual B
Dimension and tolerance Rotdnic &

| Pressuie proof test i B
Inner Leakage test 3 i 3
Qperation test H e B
(no loading condition) (f & B i)
Material Certificate MitEE
As shown in drawing +o B AR
Tolerance of Cylinder length AFrEENE
Tolerance of Cylinder length from Cap | fisr & B M A B AR 02 RKR
end to cylinder rod at most contraction WL B '
Stroke | ATHE
Cylinder rod diameter AR EAE
See Table 4-2 R#& 42
Cylinder tube outside diameter B Ao
Cylinder tube inside diameter AEE Mg
See Table 4-3 R#& 43

Not permit any outer leakage (testing
condition: 1.5 x design pres. /2 min.)

T AEAE T SRR ARG AR 15 %
IR A2 b

Not permit any deforimation during
pressure proof test

Ao AR HD T R SO B R T E
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Testing condition: 1.0x design pres. /10
min.

R AR 1O B /10 4048

Acceptance criteria to be informed after

detail design of eylinders

B AP 1 B o e IR B

Not petmit any vibration and noise
during operation,

Ve 8 7 A H AR R B Aok o

Not permit any outer leakage during
operation

AR N R AEETNERR

Measurement of lowest operating
pressure

R ERARE AR S

See Table 4-4 A& 44
Coating of Piston Rod EERER
Hard chromium plating W4T 4%
Required piating thickness PREEHRRE

Function Test of Dogging Device

B 48 22 F a4 o) hs B 3R

Confirmation of dogging Device

WS E RSk

Function
Paint Material for cylinders i
Material A

Check of inspection certificate by
manufacturer

Wit Wt et g

A

Table 4-2 Diameter of Piston Rod £ 42 EEAEAE
Unit ¥

Rod Diameter A ERE

tolerance of finish dimensions BUR~E
Circularity & Cylindricality B R Ao B 42 B

more than 180, not less than 250

£ 180, 7 fgH 250

more than 250, not less than 315

| 5% 250, AR 315

Table 4-3 Inside Diameter of Cylinder £ 43 BEERE
Tube

Unit g

Inside Diameter of Cylinder Tube FELA 7B

Case of using seal other than piston ring

& EE R LI B B A1

tolerance of finish dimensions

FERTnE

Circularity & Cylindricality

B {4 E

more than 200, not more than 250 £ 200, R £ 250
more than 250, not more than 300 Ha 250, 7~ % 300
more than 300, not more than 400 % 300, R %3 400
more than 400, not more than 500 27 400, & % 500
more than 500, not more than 600 % Fb 5(}0; = 28 600
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P.42 (HC-6)

Table 4-4 Lowest operation pressure

& 44 B IRIBEAERSY

Shape of Piston packing S A 64 1 B

Nominal pressure Ly

In case that rod packing is not V-packing | 4o £F R # K 2 V p
In case that rod packing is V-packing 4o B EEmA T V alidh

The pressure is supplied from the cap
side

B/ 1V AR

The pressure is supplied from the head
side

IR 7y P88 ] 1

Rated Pressure BEEN
PAINTING INSPECTION S B Ay
Surface Preparation Inspection & B R MR

Blast cleaned surface is checked in
accordance with ISO 8501-1, Sa 2 1/2,
before shop primer painting at the _steel
mill shop or manufacture shop.

FHE ISO 8501-1 ~Sa2 1/2 - s BEgeb
HIDBE AT MBI ER R L
BALBERTEZR -

Visval Inspection

g ik

The criteria of visual inspection for
painting are as follows:

AT

Painted sinface shall be smooth and free
from unevenness

EkAEmERE  BTIEY

(For instance, no remarkable run nor
blister),

(ko R ABBE DAL

Prime or preceding painted layer shall
not be seen through.

AREREFRAERRA -

Hue and gloss shall be identical to the
designated color.

28 Fo FOF R SLEE A A9 88 8,48 1]

Dry Film Thickness Inspection

FENLE A

Afier surface preparation, following
paints are applied;

RERBE  ELTER

Epoxy Zinc Rich Primer after surface
preparation within 4 hours(Dry film
thickness 50im)

R R 4 IR Ik R IR B8 4
WA (HBERE S0um)

Coal Tar Epoxy Resin Paint(Dry fllm
thickness 45umx=2 layer)

BEAMEAKRSS (EEE 45umx2
&)

Total dry film thickness:140pm

s B 140w

The painted surface of cylinder is
inspected for two inspection units per
square meter of coating area, but at least
three inspection units or more

%ﬁ%ﬁTﬁﬁCﬁ%ﬁ@% ¥t
WEREOEREAG REIRE=
Mi%f%ﬁﬁm
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1. GENERAL

This procedure is applied to the shop inspection for Guard Gate of the project for Hushan
Reservoir Raw Water Pipeline Il Engineering Project "I Al 88 T BUK S 1 Hs »,

1.1 Standards anefor codes
The shop inspection is performed in accordance with the following standards and/or codes.

1) The technical specification for this project

2CNS Chinese National Standards ( Taiwan )

3 AISC American Institute of Steel Construction

4) AST™ American Society of Testing and Materials
3) ANSI American National Standards Institute

6) ASME American Society of Mechanical Engineers
7YAWS American Welding Society

8YEN Ewropean Siandards

93 B8 British Standards

100DIN : Deusche Industrial Noriman

118 Japanese Industeial Standards

12) Technical Standards for Gate and Penstack
Electric Power Civil Engineering Association. Japan

13)ISsC Japanese Society of Steel Construction
17)Danrand Weir Technical Standards  Japan Association of Dam & Weir Equipment Engineering
18)Dam and Weir Inspection Essentials  Japan Association of Dam & Weir Equipment Engingering

1.2 Reports for submission
Reports for submission are as follows:
1) Material test report (Material lists and mill certificates for principal members)
2) Welding test report (Non Destruciive Test report)
3) Shop assembly inspection report (Including operation test reports)
4) Painting inspection reports (Dry film thickness reports)
3) Certificates and/or test reports for purchased products



2. SCOPE OF TEST AND INSPECTION

2.1 Scope of Test and Inspectien
Test and inspection are performed in accordance with the ftem and category as indicated in the

following Table 2-1.

Table 2-1 Scope of test and inspection

Welding inspection Shop assembly

Painting
Water inspection

Description lMater%aI Nen A Pressure : .
inspecton | Visual destruelive Dirmension test Operatiott | Dry film
chetk ) o5t mspection test thickness
i Leskage inspection

P test
Control Gate | 1 set L 0 i 0 @ WO ©

Remarks: 1) Mark [©@] is witnessed by the inspector,
23 Mark {(O] is carried out by ourselves and test reports are submitted.
3) Mark [L]] is carried out by ourselves and/or witnessed by the inspector,
4) ¥ Operation test is performed at manufactare’s factory.
5) The Inspector means The Employer or third paty inspector
Third party: JAPAN INSPECTION CO.,LTD

2.2 Scheduie of Test and Inspection
The plan of Test and inspection schedule is shown in the following Table 2-2.

Table 2-2 Test and Inspection Schedule

Test and Inspection PLAN Object
Material Inspection Mar 2019 Main Material Steel Plate
Equipment Inspection and Test Jul 2019 Hydraulic Cylinder
Equipment Inspection and Tesl Nov.2019 Hydraulic Unit
Shop Assembly Inspection and test Dec.2019 Control Gate
Welding Inspection ditto Countrol Gate
Painting Inspection ditto Control Gate




1.3 Time Schedule for Oversea Inspection
Draft Time Schedule for Oversea [uspection of shop assembly is shown in the foliowing Table
2-3 :
Tnt shop inspection, the following two gates are inspected simultaneously.
1. Coutrol Gate

2. Guard Gate

Table 2-3 Time Schedule

1st day
time item e

100~ L1:00 Introduction Include the corfinmiion of previous uspection
L0 ~ [2:00 Non destructive test '
1200 ~ 1300 Lunch time

1300 ~ 15:00 Dimension nspeetion

1500 ~ 16:00 " Painting Inspection

1600 ~ T7:00 Mecting

nd day

Test item note
N0~ 930 Intreduction
Q30 ~ 1030 Water Pressure Test Water will be filled in the Gate during the night [
30~ 12:00 Preparation and Cleaning
[2:60 ~ 1300 Lusich time
13:00 =~ 1500 Operation Test
L13:.00 ~ 16:00 Meeting

Details are to be submitted later.




3, MATERIAL INSPECTION
3.1 Certificated mill test reports

All materials used in this praject are in conformity with JIS or equivalent standards.
Their conformance with the specification is checked on certificated mill test reports.

Main components and equipnrent is shown in table 3-1

Table 3-1 Main Compenent and Equipment

Equipiment Component Material T35
Comecling Flange SM400C,SM490C JiS G 3106
Beamn SMA90B, SM490A NS G306
SMA400B, SMAOCA JSG 3106
Casing
Casing Body SFad0A HIS G 3201
SUS304 FIS G 4304
Sliding Plate SUS304 NS G4304
Connecting Flange SM400C JIS G 3106
SM4908 JIS G 3106
Bady
Bonnet SUS304 IS G 4304
Beom SM400A HS G 3106
Sliding Plate 5US304 JIS G 4304
[ Connegting Flange SMAB0C IS 3106
Rb SMAO0R, SM400A JIS G 3106
Boanet Cover
Boss SUS304 FES (G 4303
Bush CACA03 JIS H 5120
Skin Plate SM400C, SMAS0R IIS G 3106
. SMAS0B,SM4904, .
Beam SNA00A I8 G306
Seal Plare CAL403 IS HS5120
Gate Leaf M .
PSR OIS /ASTM D 412
JIS K 6233 ASTM D 2240
Rubber Seal NR JIS K 6238 TASTNM DY 47]
NS K 62627 A8TMID) 395
TS K G23T/ASTMD 573
Cylinder Tube EN 835512H EN 10210
[Hoist
Rod ENI 4462 EX 10088

3.2 Chemical Composition

The chemical composition of raw matertals is checked on the mill sheet (Mill Certificate).

3.3 Mechamical Properties

The mechanical properties of raw materials are checked on the mill sheets (Mill Certificate).




4, WELDING INSPECTION
All welds are inspeeted in accordance with the following methods. The specified welds are

inspected by Non Destructive Test.

4.1 Visual inspection

- Allwelds are visually inspected in accordance with Technical Standards for Gate and Peastock.
Welds are acceptable to the foliowing visual inspection using the eauge.
Visual inspeetion acceptance of weld profiles is shown in Table 4-1.

Table 4-1 Aceeptance of weld profiles

Ttem Acceptance ’
1 Undereut Undereut acceptance is showi ia Table 4-2.
2 Piping porosity | Piping porosity acceptance is shown in Table 4-3.
3 Crater All craters shall be filled to the full cross section of the weld, except
’ for the end of intermittent weld outside of their effective length
4 Crack Welds shall have no cracks,
5 Reinforcement | Reinforcement aceeptance is shown in Table 4-4.
L 6 Over lap Over lap is not ageeptable,
7 Arc strike Arg strike is not acceptable,
A filet weld in any single continueus weld shall be permitfed to
8 Undersun. underrun the nominal fillet size, provided that the undersize portion
' : (-tmm) of the weld does not exceed 10% of the length of the weld
except 30mm at the both ends of the weld.
Table4-2 Aceeptable value on undercut
Thﬁ{gesg Control limit* Permissible fmit**
T=6 0.3 mm =0.6 mm
T>6 =0.5 mm £0.8 mm

*: Undereut which depth is under the control limit is permitted in case of its hole length is within
90% of butt welded jeint length in any stress members, or within 80% of all other welded joint

length.,

¥ Undercut which depth is under the permissible limit is not permitied.

Table 4-3 Acceptable value on piping poyosity

Joitt type

Number of piping porosity

Butt joint, T joint or corner joint of Not permitted

the priucipal member

All other groove

£ 3:the number of piping porosily in each ioint or in any
1000mm length of weld, provide that if the diameter of
piping porosity is = lmm @&, 3 piping porosities is
regarded as 1 piping porosity.




Table 4-4 Acceptable value on reinforcement of weld

. . ‘ Discharge pipe Other main structure
Thickness Main structure of gaie _ j
. uticler pressure under pressure
=12 mm 3 mm 2pun 3 mm
12mm< 1225 mm 4 mum 2.5mm ‘ 3.5 num
£ 25 mm 6 min 3mm 4 mm

4.2 Non Destructive Test
421 General
Radiographic test (RT) is performed on full penetration butt weld joints.
Ultrasonic test (UT) is also performed on full penetration butt weld joints.
Liquid Penetrant test (PT) is performed on all welds on Gate leaf, Seal Seats of Casing and Side
Guide including Siiding Plate of Bonnet.
Nor Destructive test is conducted by the engineer who has the qualification of the level 2 or 3.
Radiagraphic test is in aceordance with JIS Z 3104,
Ultrasonic test is in accordance with JIS Z 3060.
Liguid Penetrant test is in accordance with JIS 22343,
All defects observed are removed and repaired. The replacement weld and contignous parts to

the original weld are retested.
4,2 2 Examuination ratio

{1) Exarnination ratio of RT and UT
The examination ragios are shown in Table 4-3.

Tabled-5 Examination vatios of RT and UT

ltems Full Penetration Butt weld
RT Ur
) Conlrol Gate above 20% 100%

Remarks:
1y RT is applicable to the plate thickness less than SGmny basically.

2) UT is applicable to the plate thickness more than 50mm basically or the portion
where RT is impossible, ’

3V RT has priority over UT.
RT is relatively easy to apply. Most of defects such as cracks, blowhole,
incomplete fusion, slag inclusion, and incomplele penctration may easily be
detected, This RT is basically emploved in this project.




(2} Examination ratio of PT

The examination vatic of PT is shown in Tabie 4-6,

All welds on Gate leaf, Seal Seat of Casing
and Side Guide incl. Sliding Plate of Bonnet

Control Gate 100%

423 Object for NDT
(1) Object for RT and UT

Full Penetration butt welds on Gate leaf, Bonnet and Upstream side Casing

{2) Object for PT

D All welds on Gage leaf
2 All welds on Seal Seats of Casing (Gate frame)
D All welds an Side Guide and Sliding Plate of Bonnet (Crate frame)
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4.2.5 Radiographic examinaticn
(1} Photographing method
The arrangement of identification marks on radiograph films is shown in Figure 4-1.

Effective fength (280 mm)

] G | e Y R i Y ———
{Film size: 12 %3+« 1/3 in) Penctrate meter Plate thickness

T A
+
'Jl
.k
® | /4‘

Contrast indicatox ‘ D No.
Weld bead to be inspected

Figure 4-1 Arrangement of ldentifieation marks

(2) Aceeptance Criteria
Radiographic ¢lassification is in aceordance with JIS Z 3104 [Methods ef radiographic
examination-for welded joints in steel]. Then acceptance is shown in Table 4-6.

Table 4-6  Acceptauce in the radiographic examination

Kind of aw Acceplance
Flaw of class | Grade 2
Flaw of class 2 Ciradle 2
Flaw of class 3 Unacceptable
Combined flaws of class | with class 2 Grade 2
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4.2 6 Ultrasonic Test

Ultrasonic Test is in accordance with JIS Z 3060 [Method for ulirasonic examination for welds of

ferritic steef].

The acceptance is equal to or better than Class 2 when using L-disregard level.

Table 4-7  Classification of discontinuities according to region of echo
height and indication length
Unit; mm
Recs When wsing M-disregurd level: [T v
n ) . . = g
- When using L-disregard level: II and IT 5
< 8or | Over IBupte Wor | Overl8upte i !
Plage thickness JUh Cvar 80 . o O B8 <
under ard il 60 under | and inel. 60
[Clags 1] émax |- /2 max, 20 max. | 4max. #4 max, 15 max.
N Class 2 | 9 max % max. Bmax. | Bmax fimax. | 20 max
Clagsification : ,
Olass 3| 18max f IEX, 60 ey, | Hmax. 2 max, 30 may.
; Class 4 Yizcontinuiries exeoeding the fevel of Class 8

of the twa.

NOTE : The symbol ¢ is plate thickness of the parent material of the groove side. In the case of & bugr
juinl weld that joing two parent materials with different thicknesses, £ is the smaller thickaess

4.2.7 Penetrant Test

The liquid penetrani test method shall conform to the requirement of JI$ Z 2343 “Non-destructive

testing — Penetrant testing—*".

The acceptance is shown as follows;

= Cracks are not allowed on and around weld bead.

* Liner indications (independent or continuous) are not allowed on and around weld bead

* Circular indication, which major axis over 2mm is not allowed on and around weld bead.

+ Scattered indications is not allowed on and arowund weld bead.

11



5. SHOP ASSEMBLY INSPECTION

The gate equipments are assembled in the shop, and dimensional inspections and visual check on
welds {(see 4.1) are performed at manufacture's factories,

5.1 Shop assembly position
The gate is temporarily assembled in the instatlation position,

3.2 Dimensional tolerances at shop assembly
Dimensional inspection is carried out for all equipments, and tolerances are shown in Table 5-1.

Detailed talerances are shown i each check sheets.

Table 5-1 Dimensional tolerances

Gate Symbal Foint to be measured T@Ierm'.tce
(i)
al Gate leaf width (Lefl side) \ ol |
aR | Gate leaf width (Right side) x|
b Gate leaf hieigin =
¢l Crare. feaf deptly E£2
c2 Distance between hodzontal main benn *| Ezh]
c3 Skin plate thickness™2 *+0.8
d Gate slot ' +}
) ¢ Caging height from gate center to bottom +3
I{L"%dl: Iéi;gw f Casing height ﬁ'c?m gate centet to fop =32
& Ponnel cover height =2
It Upstream side casing length 42
i Downstrean side casing length +2
i Tnside dimension of pipe width (upstreun side) *3
le Inside dimension of pipe height (upstream sitle) *3
2 Tiside dimension of pipe width (downstream: side) +3
11t Inside dimension of pipe heizht (downstream side) *3
n Casing width +3

Note: *1; There is no (olerance on the reference standard., This tolerance is in house toleranee.

*2: This felerance based on JIS G 3193

5.3 Hydraulic Test

(1) Test condition

The high pressure slide gate is tested under the following condition (See Table 5-2).

o this case, the gate is confirmed that there is wo leakage from metal joints and no permanent

damage.

TableS-2 Test pressure & holding time

Design pressure | Test pressure Holding time

Hydraulic Test 0.813 MPa 1016 MPa 10 min

Where;  Design pressure; 82.862m % 9.807/1000=0813 MPa

Test pressure; 0.813 X [.25=1.016MPa



(2) Leakage volume
Acceptable leakage volume of water seals is 2 liters per minute,

5.4 Operation Test

The operation test is performed at manufacture's factories.

The operational perfonmance of the gate is checked by the eperation test,
Check items. and criterion are shown in Table 5-3

Tahle5-3 Check ttemy and cyiterion on operation test (Guard Gate)

Check items B Criterion
Raied capacity 1834 kN
Hoisting speed . 0.1~0.1 3m/min
Voltage of electric motor 220V £10%
Electric current of electric motor 63AS the rated current
Tnsulation vatue of motor JIS type F
Temperature rise of bearing, motor and reducer = Ambient temperature + 40°C
Vibration Abnormal vibration is not permitted
Operation of limit switches _ Normal '
Operation of gate position indicator Normnal

6. PAINTING INSPECTION AT SHOP

The dry film thickness and appearance are inspected in accordance with Painting Specification.

(1) Water seal seat, guide ledge, main wheel track seat, pressure seat, and other Gate Frame
The painted surface is inspected on four detection units per meter of length, and foyr test units
still be inspected for less than otie meier of mentber.

Object:
Side Guide of Bonnet

(2)  Gate leaf and other related members
The painted surface is inspected for two inspection units per square meter of coating area, and.
the deficiency still be tested on four inspection unils.

Object:
Gate leaf
Surface submerged in water of Casing
Surface submerged in water of Bonnet except Side Guide
Surface submerged in water of Bonnet Cover
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{3) Hoist and other members exposed to the air
The painted surface is inspected for two inspection units per square meter of coating area, but
at least three inspection units or mors inspected per member or per side.

Objact:

Hoist

Surface exposed to the air of Bonnet
Surface exposed to the air of Bonnet Cover
Indicator

Details are shown in eacl check sheets,

Table6-1 Specified Thickness

Painting portion _ Specified Thickness

For the surface submerged m water | 320um

For the surface exposed to the air,

5 . . ) .
ncluding Hoist and: &te. 00 m

7. TEST FOR PURCHASED PRODUCTS

The purchased products which ave hydvaulic cylinder, hvdranlic unit and pesition indicator are
checked and confirmed to be good enough for use, Certificates and/or the test reports including
moter of hydraulic unit are submitied.

14



INSPECTION ITEM Guard Gate (Gale Type: Fligh Pressure Slide Gate)

Dimension inspection
Heasuring point

Gale leaf

1]
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° ¢l web
I D ‘l i
-!-..‘ %_-F: i . o3
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J .
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INSPECTION ITEM Guard Gate (Gate Type: High Pressure Slide Gale)

Bimension inspection date confirmation
Mensuri ng point In-house
Wimness
SN0 N NP - S N - .
Unitmin
. Inspection Design In-house inspection]  Wikess inspection
Measuring lerms o Tolerance : ,
points data Data  IDiferenee] Data  {DiFference
ak.
1100 =i
Top ak
L a 2200 +3
o Gate leat width
aL, |
1106 +1
Bottom | aR
a | 2200 +2
Left
b Gate leaf height —— 2180 &)
- Righi
Web 393 +2
Left
o Flg I &2
T web| 395 2
Right
Flg 100 £2
. Web| - 388 2
Left
) Flg 150 &7
i)
\C-74 .
. | Web 388 +2
cl Gate leaf depth Right
Flg 130 +2
Web| 388 +2
Left
e Flg 130 2
| Web IRE £2
Right
Flg 150 +2
.1 Left | Web 388 +2
i:fé}
Right) Web| 388 +2
Do @ 550
o ]?15tzmge befween @0 O <45 L
nrain horizonial beam
Bt 545
=8| Skin piate thickness minfmuam 40 FO0.8(1S)
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INSPECTION ITEM

Guard Gate (Gale Type: High Pressure Slide Gate)

Dipension Inspection

Heasuring point

O A I e o A I S, "2

date

confirmation

In-house

Mo

Witness
AN N NI N g o
Meusuring items ilispl?ctljon Design Tolerance In-house inspection | Wilness inspection
polnts data Data  |Differencel Data  [Differenee}
Upper
Leli :
Luower
d Crate slot 143 £
- Upper
Right
Lower
o iaht from Left
. Casing heigh : from | 1480 3
gdle center to botiom Right
- | Cesing height Left _
| Casing height from 4800 4
gate center (o top Right
_ Left .
g | Bonnet cover height - 505 *2
Right
" J Left
n Ups“tleam side : 1085 L
Casing length Right
. Downstream side Left )
H - 855 22
Casing length Rieht
. Illsideldime‘nsion af Upper ‘
] pipe widtl 2000 &3
(Unstream side Y Lowey
Inside dimension of Ieft
k pipe height - 2000 =3
(Upstream side ) Right
Insnde-.chmeflsmn. of Upper
] pipe width 2000 +3
{Downstream side 3 Lower
Insicle dimension of Left .
m pipe height — 2070 @3
(Downstream side ) Right
i r Upper
Casing w zc!tI1 il _ 2960 £5
(Upstream side) Lower
a -
; pper |
Cusing Wifftl.l ” 2 P 2950 5
{Downstreamn side) Lowver
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INSPECTION ITEMjGuard Gate (Gate Type: High Pressure Slide Gate)

1. Visual Inspection for Assembly

Ttem

Acceptance

In-house
inspection

Witness
inspection

Condition of component
fitting

It is checked by viewing, components are filling proper

position

seal and sliding plate

Condition of the snrface on

it is checked by viewing, there is no foreign object

Stainless Steel

Condition of the surface on

It is checked by viewing, there ts no rust

Damage

Tt is checked by viewing, there is o damage

Condition of Bolt

It 15 checked by testing hammer, there is 1o loose bolt

Condition of equipment
fitting

It is checked by viewing, equipment's are fitting proper

position

18




INSPEGTION ITEM Guard Gate (Cate Tvpe: High Pressure Slide Gate)

{.Operation Inspection

TENE Eloctric Motor I£4 Preasure BERA EiF Saced
. . e .
VB ; ok ] s (T b {d b o b RIER : mEES
:_ﬁz::firé'l BiE B .va?. FHIE E A F E # H¥PBEE ﬁ’ﬁ ﬁ*ﬁ o Eﬁ&U
% . |Mead .. . . !
Didision o Veltage | Current Temperatur | Former  [Red side side -P}ozstmg Speed .Ope.sratmg Flow control
Direction pressure |prassure . tirme: streke [valve scale
of driving REGIALIE
(V) {A) °c) MPa MPa MP= min | m/min mm -
AET
Design value | 220 | 83 - 21 — | — 23 | 01 | 2300 -—
EA - '
BB |In—house
Cpen | & -
Withess
Ea|
B |ln-houss -
Close | I -
-1 Witness i
ERRR (§Eace
y Ambiant . - -
Baly BT REEHBZE .
+10% | Below |temperature G.t~0,1 5m/min -
Refersnce valus ratings a0 a ragulated value
currant ar less
BE Temparature
EERAM g A
4
Di%:ij:m Dirsgtion Temperature of oil | Terparature of room
of driving £ °c)
FLEE o o
Desizn valie
#A " -
H In“heuss
Open | ¥ & - —
Witnass
1EA - —
B lg-house
Close | 1 - _
Witness
Hi{E 55°CET _
Referenoce valus 55°C or fess
EEEE Yl EEHEE Inspection result
ltem Judging Standard o In=houge & Witness
EIEEERRE DR chell
insulation type of motor Avcommodate to spec
L) HEGRBELCL
Vibration Thers is no harmful vibration.

EREIR Ry T AR HIE

Fully open. limit Switch works fiormally

JEwhA y TR
Confirmation of Limit Switch

EHUIVR Ry FAERICHEEIT AL
Fully closing Iimit Switsh warks normally

DR R Ay FINERI BT BT

All other limit Switch werks normally

HEHORER

Confirmation of pesition Indicator

B AN B e o2k

Pesition indicater works normally
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INSPECTION

ITEM

Guard Gate (Cate Type: High Pressure Slide Gate)

2. Hydraulic test

i

TR hspection result

BEEE HERE R
ks Teaat pressure Judging standard M fn~house WL Witness
:k&é % R R R LSSl AP T b

upressure test

1.016MPa

No leaknge Ne deformation

£2000ml~ min
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INSPECTION ITEM[Guard Gale (Gale Tvpe: High Pressure Slide Gate)

[. Visval Inspec

tion for Welding

Tiem

Acceptance

Ty-house
inspection

Witness
fnspeetion

Undercut  |Undercut acceptance is shown in Table 1-1

Tahinl—1
hiskness . . .
Thickness Control lmit* . Pernussible Hinrigs*
mn ‘
Ti6 E0.3 sm Z0.6 mm
T>6 . =05 om . 50.8npmn

#: Under cur which depth is under the conol limit is permitred in case of its hole length is within
90%0. of butt welded joint length in any stress membets, or within 80% of all other welded joint

length.
#%: Under cut which deptliis nnder the permissilble linit {s mot permitted.

Piping perosity | Piping poresity acceptance is shown in Table 1-2.

Tabla1-2

Joint type Nimber of piping porosity

Buts joine, T jolnt or comer joint of .
Lo Nol permitted
the principal mentber

& ithe number of piping porosity in each joint or in any

1000mm length of weld, provide that if the dismeter of

Alf otler groove .. L U L,
piping porosity is £ lmw @, 3 piping porosities is

regarded as 1 piping porosity.

Crater All eraters shall be filled to the full cross section of the weld, except for the
end of intermittent weld outside of their effective length

Craclk Welds shall have no cracks,

Reintoreement, R einforcement acceptance is shown 11 Table 1-3

Table1-3
. , . Discharge pipe | Other main skuctore
Thickness Muain strueture of gate e pi
under pressute under pressure
Z[2mm imm 2 Fmm
2mme +2313 mm £ iy 2.5t 3.5 mm
t» 25 mm ] Gmm Imm 4 mm

Over lap Over lajj is not acceptable,

Are stitke  |Are strike is not acceptable.

Pnder run

A filet weld in any single continuous weld shall be permitied to underrun the nominal
filiet size, provided that the undersize portion (-1l mmt} of the weld does not exceed
10% of the length of the weld except 50mm at the both ends of the weld.
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INSPECTION REPORT FOR DRY FILM THICKNESS

Particular

Side Guide of Bonnet (Guard Gate)

Measuring time

After completion of final painting [Final Coal tar Epoxy Resin Paint Tat shop

Measuring
date/monthivear
Portion Submerged Specified thickness 320 pm Mininum thickness 224 um
Total Painting Ares/Length} 178 m Need to Inspection | &  point Activity Inspection &  point
Minimum thickiess In-howse [ Withess Jtin]
Result ;
- Average of thickness Ti-house gm | Withess ju
Measuring Point
Lot Bank Side [Right Bank Sidel
3 .. -
e
roasta] ]
Data Unit: pm
a {(npper} b (battom) c(left side} | d (right side) Average Minimum

Measuring point

hy-house, Wiless)

Bi-house Witness| In-house: Witness

In-house, Witness

In-house, Witness

[u-lmusﬂ Witness

1 T 1 () r ¥

! ; : ; i : :

2 5 : ; ; : :

3 ! : : : : :

Side Guide ol { - ! : : : : :

L} r ¥ ) 1 13

0 Bonset 4 ; : ] : ; :

Wb i o e 1 ' [ [

(L-Zt_‘dﬂf‘“k 5 :' : : i : :

wig) - ) i 1 v « t

) 6 ! : H H : '

7 : H : : : :

8 ; : : : i E

: ) ¥ : I N

1 : ; : ; : :

2 : : : ; ! :

3 ' ! ' : : i

Side Guide of |- : 3 : E E :

. Bomnet 4 i i : ; i :
ey : ¥ i 1 F]

(Right Bank | 5 : ! ] ; : :

i) [T s é ; é

: : ] : : :

! : 5 ; : 5 :

8 : : : : ; :
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INSPECTION REPORT FOR DRY FILM THICKNESS

Particuiar

Gate Leaf (Guard Gate)

Measuring time

After completion of final pamting [Final Coal tar Epoxy Resin Paint ]at shop

Measuring
date/montlvyear
Portion Submerged Specified thickness 320 pm | Minimum thickness | 224 um
Total Painfing Area/Length| 293 54 Need to Inspection 60 point Activity Inspection 60 point
Minimum thickzess Ta=housa i Witness tum
Result .
Average of thickness Teltouse L Witness Jm
Mensuring Point
P &
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INSPECTION REPORT FORDRY FILM THICKNESS

Particular

Casing of Dowustream Side (Guard Gate)

Measuring time

Alfter completion of finaf painting (Final Coul tar Epoxy Resin Paint 3at shop

Measuring
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TNSPECTION REPORT FOR DRY FILM THICKNESS

Particular Casing of Upstream Side (Guard Gate)
Measuring time After completicn of final painting (Final Coal tar Epoxy Resin Pairit Jat shop
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INSPECTION REPORT FOR DRY FILM THICKNESS

Particular Bonnet {Guard Gate)
Meusuring time After completion of final painting (Final Coal tar Epoxy Resin Paint Jat shop
Measuring
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INSPECTION REPORT FOR DEY FILM THICKNESS

Parficular Bonnet Cover (Guard Gate)
Measwing time After completion of final painting (Final Coal tar Epoxy Resin Paint Jat shop
Measuring
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INSPECTION REPORT FOR DRY FILM THICKNESS

Particular

Bonnet {Guard Gate)
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INSPECTION REPORT FOR DRY FILM THICKNESS

Particnlar

Bonnet Cover (Guard Gate)
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INSPECTION REPORT FOR DRY FILM THICKNESS
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Test and Inspection procedure of Hydraulic Cylinder at shop
for Guard Gate
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1. GENERAL
This procedure is applied to the shop inspections and tests for Hydraulic Cylinder of Gueard Gate for

Hushan Reservoir Raw Water Pipeline IT Engineering Project "f#{L71 i 55 “EAE T

1.1 Stamdards and/or codes
The shop inspections and tests are performed in accordancs with the following standards and/or

codas.

The shop inspection is performed in accordance with the following standards and/or codes.

1) The technical specification for this project

2YCNS Chinese National Standards ( Taiwan )

3AISC » Agrerican Institute of Steel Construetion

4) ASTM American Society of Testing and Materials

) ANSI American National Staneards Tnstitute .
63 ASME ‘ American Society of Mechanical Engineers
THAWS American Welding Society

SEN European Standards

$HBS British Standards

1GDIN Deutsclie Industrial Normian

INJis Japanese [ndustrial Standards

12} Technicat Standards for Gate and Penstock  Electiic Power Civii Engineering Association, Japan
13)I88C Japanese Society of Steel Construction

17)Dai and Weir Technical Standards  Japan Association of Dam & Weir Equipment Engineering
18)Dam and Weir Inspection Essentials  Japan Association of Dam & Weir Equipment Engineering

The methods and criteria of the shop inspections and tests conform to the above andfor equivalent
Standards approved by the Owner in advance.

1.2 Reports for submission
Reports for submission are as follows,
1) Material test and inspection report {Material lists and mill certificates for principal members)
2) Welding test and inspection report (Non Destructive Test report)
3} Shop assembly inspection report and functional test report
4) Painting inspection reports {Dry film thickness reports)
5) Certificates and/or test reports for purchased products




2. MATERIAL TEST AND INSPECTION for HYDRAULIC CYLINDER

2.1 Confirmation of Material
All materials used for this project conform to JIS or equivalent Standards approved by the Owner in

advance.
Their conformance with the specification is checked on certificated mill test report (Malerial

Certificate).

2.2 Chemical Composition
The chemical composition of raw materials is checked on the Matertal Certificate,

2.3 Mechaunical Properties
The mechanical properties of raw materials are cheeked on the Material Certificate.

2.4 Matenal Certificate
The following material certificates of principal component are to be prepared and submitted;

Table 2-1  Object component of material
Ttem Principal coniponent
Hydraulic eylinder tube . piston rod, piston, lock mus, tube flange and head and cap
eover

Hydraulic Cylinder

2.5 Non Destructive Test
Material for cylinder rod is to be carried out NDT (UT) if the material is forgings.

HG-2




3. WELDING TEST AND INSPECTION

3.1 Visual Inspection

-Excess weld metal, leg length and throat thickness

~Undercut
-Pit on bead surface
~Overlap

-Boxing and build-up welding

-Crack

Acceptance Criteria of Welding is shown in Table 3-1.

Table 3-1  Acceptance Criteria of Welding

ftem

Criteria

Excess weld metal, leg length
and throat thickness

Conform to Table 3-2

Undercut

Conforni to Talle 3-3

Pit on bead surface

a) Pit on butt welds, T-joint consisting a cross section, or corper joint is not
allerwed far principal member,

b) Except above Clause a), {3-pits or less / each joint) and {3~pits or less /1 m

of joiat length) are allowed.
When the size of the pit is 1.0 mm or simalier, 3-pits are eonsidered as L-pit
for these criteria.

Overlap

Overlap is not allowed,

Boxing and build-up welding

a) Boxing shall be done for the ends of filiel joints. For the portion where

boxing is nat possible, return welding shall be applied.
b) Defect like lack of build-up welding is not allowed on the end of bt
joints.

Crack

Crack is not aliowed on and around bead. Any suspicious portion shall be
chiecked with non-destructive test.

Table 32 Tolerance of Excess Weld Metal, Leg Length and Throat Thickness

Tem

Height of excess metal of butt | For plate thickness(mm)

weld

Condition Tolerance
tg 12 3.0 mm (max)y
2125 4.0 mm (max)
251 6.0 mm (max)

Leg length and throal thickness of | In relation (o 10% of the length except for 50 mm Within -1, Ointit

fillet weld

frem both edges ofa weld line

Table 3-3  Tolerance of Undercut

Plﬂte(:]lﬁl}m%s ; Standard altowance Maximum allowance
<6 B.3mm . Grst
=6 0.5mm 0.8
Note Acceptable for buit joint of principle component | Undercut deeper fhan the above
members when 90% of the weld Hne is within the | shall be repaired.
above ranges, and for other joint 80%.

HG-3




3.2 Non Destructive Test {Radiographic Test : KT)
The full penetration butt-welding joint on the cylinder tbe shall be inspected by Radiographic

Test.

1) General .
Radiographic test {RT) is performied to the butt welds. Radicgraphic test is in accordance with Jis

Z 3104,
All defects exceed the criteria are removed and repaired. The replacement weld and contiguous

parts to the original weld are retested.

2) Racﬁog;'ap]sic Test Lengths
Radiographic Test Lengths are 100% of the full penetration butt-welding length.

3) Radiographic test Photographing method _
The arrangement of identification marks on radiograph films s shown on Figure 5-1.

Effzetive length (280 mm)

(Film size: 12 %3 « 1/3 in) Penetrameter Plate thickness

= //-
v

9
4

~ JobNo,’ Conirast indicatcl \ D No,

Weld bead to be spected

Figure 3-1 Arrangement of identification marks

4) Radiographic test Acceptance Criteria -
Radiographic test classification is in accordance with JIS Z 3104 “Methods of Radiographic Test and

Classification of Radiographs for Stee] Welds™
Acceptance criteria for radiographic test are shown in Table 3-4.

Table 3-4 Acceptance Criteria for Radiographic Test

Type of flaw Thickness of bage metal t £ 50mm s0<t
Non-Flaw ' Aceeptalile Acceptable
Type-1 : Class-2 or more Class-1
Type-2 {"lass-2 or more _ Class-1
Existing Type-1 and 2 ) Clags-2 or more Class-2 or more
Type-3 and 4 Reject Reject

HG-4



4. TEST AND INSPECTION OF HYDRAULIC CYLINDER

The quality, dimension and specified

function of the hydraulic Cylinder 15 checked and confirnred.

Test and Inspection Method and Acceptance Criteria are shown in Table 4-1.

Table 4-1  Test and Inspection Method and Acceptance Criteria
No Purl Ttem Method and Criteria
I Hydranlic Magerial - Matevial Cestificate
eylinder Visnal « As shown in drawing

Dimension and olerance

Pressure proof lest
Inner Leakage test

Operation test
{No loading conditien)

Conting of Piston Rod

Funetion Test of Dogying
Device

I3

- Ag shown In deawing
- Tolerance of Cylindar fength +3.0 mun
« Tolerance of Cylinder lengtl: from Cop end
to eylinder rod at rost contraction 3.0 mn
- Strofe 3.0 mm
« Cylinder rod diamerer See Table 4-2
~ Cylinder tube ontside diameter 08 mm
- Cvlinder tube inside diameter See Table 4.3

- Not permit any outer leakage (testing condition: 1.5 % design pres. /2 min.)
Not permit any deformation duriug pressure praof test

= Testing condition: 1.0x design pres. /10 min,
Aceeplance erteris o be informed after dewmil design of cylinders

Net permiit any vibration snd noise duting epesation,
Not permit any outer feakage during ogeration
Measnrement of Towest aperating pressure. See Table 4-4

-Harct chroming plating

Required plating thickness S0um=2 laver

-Confivmstion of Dogging Device. Function

=

Paint Material | Material

for eylinders

= Check of inspection ceriificate by manufacturer

Table 4-2 Diameter of Piston Rod

Unit: mm

. _ tolerance of finigh Cireularity &
Rod Diameter dimengions Cylindric:all;ity
63, 80 =0.030, —0.078 0.046
100, 120 —0.036, -0.090 0,054
140, 160, 180 —{.643, —0.106 (.063
more than 180, not less than 250 ~ 0,050, -—0.122 0.072
more than 250, not less than 315 —=(.066, =0.187 0.081
Table 4-3 Inside Diameter of Cylinder Tube
Tnit mm
{Unse of uging seal other than piston ring
Inside Diameter of Cylinder Tube tolerance of finish Circularity &
dimensions Cylindricality
180 +0.100. 0 0.100
more than 200, not more than 250 +. 118, 0O 0.115
more than 250, not more than 300 +0.3180. 0 0.130
morae than 300, not more than 400 +(.140, O 0.140
more than 400, not more than A00 +0.155, O (0.1535
more than 200, net more than 800 +1.1758, 0 (.178

HG-5




Tahle 4-4 Lowest operation pressure

(00t T

Shape of ' In case that rod 'packing is not V«packing [u case that I‘O'Cl. pacling is V«]mckil}g
Pistan Nomnal The pressure 1s The pressure is [he pressure is The pressure is
packing pressure | supplied t.njm the | supplied from the | supplied from the supplied from the
cap side. head side. ety side. head side,
] 03, . 098 . 074 LS e
v 4 Rated Pressure Rared Pressure Rated Pressure Rated Pressure
ol X 6% X 12% X 9% X 8%
7 020 L 0.5 0.44 | I N
U0 14 Rated Pressure "I Rated Pressure Rated Pressure Rated Pressure
I X 4% X 8% X 6% % 12%

5. PAINTING INSPECTION

5.1 Surface Preparation Inspeetion
Blast cleaned surface is checked in accordance with SSPC-SPL0 (SO 8301-1, Sa 2 1/2), before

shop primer painting at the steel mill shop or manufacture shop,

5.2. Visual Inspection

The critetia of visual inspection for painting are as follows:

1) Painted surface shall be smooth and free from unevenness

(For instance, no remarkable run nor Blister).
2) Prime or preceding painied layer shall not be seen through.
3) Hue and gloss shall be identical to the designated color.

5.3 Dry Film Thickness Inspection
After surface preparation, following paints are applied:

{10 Epoxy Zine Rich Primer after surface preparation within 4 howrs

{Dry {ilm thickiess 58 4 m)

@ Epoxy Resin Pairt (Dry film thickness 45 g m X 2 layer)

€ Epoxy Resin Paint {Dry film thickness 30 ¢t m X 2 layer)

Total dry film thickness: 200 g m

The painted surface of cytinder is inspected for two inspection unifs per square meter of coating
ares, buf at least three inspection unils or more.

HG-G
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Test and Inspection Procedure at Shop
for Guard Gate Dimensional, Welding,
Painting and Assembly Inspection

MM EEMPAZR T - €8 &K
Bz TG RA WSREFE

B &

GENERAL AU

Standards and/or codes BB o/ K4
Reports for submission RAME
SCOPE OF TEST AND INSPECTION | #i3A 450 3¢ [F
Scope of test and inspection AR A R E

Schedule of test and inspection

R AR B A

Time schedule for Oversea Inspection

M Sh B T R AR

MATERIAL INSPECTION R
Certificates mill test reports FPE BRI RAR S
Chemical Composition {82 pi 4
Mechanical Properties HRLE SR
WELDING INSPECTION gl

Visual Inspection Bt

Non Destructive Test IR B i 5

SHOP ASSEMBLY INSPECTION IR T8 a8
Shop assembly portion T feL BB A
Dimensional tolerance at shop assembly | L/ fa 4R <+ & £
Hydraulic Test R 33 B
Operation Test e
PAINTING INSPECTION AT SHOP TS R M
TEST FOR PURCHASED PRODUCTS | 77 i sb /4
SUPPLEMENTS %’Fﬁ el A
Inspection Check Sheets W E &

Test and Inspection procedure of
Hydraulic Cylinder at shop for Guard
Gate

PP £ 3 M P ok b 2 R R
s g

P.1

GENERAL

WA

This procedure is applied to the shop
ingpection for Guard Gate of the project
for Hushan Reservoir Raw Water

KARFEERABLKEE B AE
TRZMREWEMMZ B A
L

1




Pipeline I Engineering Project "# .l 7K
B RAETR "

Standards and/or codes

HEE o/ 055

The shop inspection is performed in
accordance with the following standards
and/or codes. '

L RS B BR AR BB AT AR B o/ 4%
HEEAT -

The technical specification of this EN O T o)
project

CNS BB R R
Chinese National Standards ( Taiwan )

AISC AEMEREE

Americar Institute of Steel Construction

ASTM
American Society of Testing and
Materiais

F B MR

ANSI
American National Standards Institute

A RARER

ASME
American Society of Mechanical

AR IR

Engineers
AWS £ BILEE
American Welding Society
EN BR i A, 8,
European Standards
BS BB R
British Standards '
DIN EAREW S

| Deutsche Industrial Norman
s 8. BAr g

| Japanese Industria! Standards

Technical Standards for Gate and
Penstock

Electric Power Civil Engineering
Association, Japan |

FEEEAE A L REHHE (R A AL
P &)~ KPPt

JSSC
Japanese Society of Steel Construction

HAMEEmhe

Dam and Weir Technical Standards
Japan Association of Dam & Weir

WA MR — 8 AR B
A

=




Equipment Engineering

Dam and Weir Inspection Essentials

B E B — A AR AW

Tapan Association of Dam: & Weir &

Equipment Engineering .

Reports for submission RA#HE
Reports for submission are as follows;, | # L MEwT

1) Material test report (Material lists
“and mill certificates for principal
members)

BRI (MR B A 2 B

24 B3R )

2)  Welding test report (Non
Destructive Test report)

T2 RS (Jr RS 4 )

3)  Shop assembly inspection report
(Including operation test reports)

TR A8 3 AR SR AR A (45 o) e AL
%)

TF

4)  Painting inspection reports (Dry
film thickness reports)

MR BRI S (B LR R RR A L)

5)  Certificates and/or test reports for
purchased products

Gl B R e

P.2

SCOPE OF TEST AND INSPECTION

R M e B

Scope of Test and Inspection

AELE R R B

Test and inspection are performed in
accordance with the item and category
as indicated in the following Table 2-1.

K TR MR B IR P8 R AR |
g AT

Table 2-1 Scope of test and inspection B SR B b 6 )
Description Ex
Material inspection A
Welding inspection f 4R 4tk
Visual check B iR E
Non destructive test El¥ g g e
Shop assembly TS TE e
Dimensien inspection R s
Water Pressure test 7R B
Leakage test 5 3 T
Operation test A 4K )3

Painting inspection

it R M B

Dry film thickness inspection

e IR B




Guard Gate

I 3 i} FY

Mark {F] is witnessed by the inspector,

BR[O A ER% AR L1 -

Mark [o] is carried out by ourselves and
test reports are subitted.

FEAR[Ol I M E H B R - A TN
e

Mark [ ] 1is carried out by ourselves
and/or witnessed by the inspector,

BA[JFELEmEAR LS a8
7 AAT

# Operation test is performed at
manufacture’s factory.

BARAA LG T HREAE -

The Tuspector means The Employer or
third party inspector

WHRAREEEELF ZABREA
2

Third party; JAPAN INSPECTION CO.,
LTD '

B B AR ERA G

Schedule of Test and Inspection

AR R 8 A2

The plan of Test and 1nspection schedule
is shown in the following Table 2-2.

ARE AR B BT & 2-2 A7 -

Table 2-2 Test and Inspection Schedule

AR B A5 B 42

Test and Inspection MR AR
Material Inspection R R
Equipment [nspection and Test T A Se R R
Shop Assembly Inspection and test T TR A
Welding Inspection T A
Painting Inspection it A AR
PLAN B4
Mar 2019 2019 % 3 A8
Jul.2019 2019 £ 7 A
Nov,2019 2019 % 11 A
Dec.2¢19 2019 # 12 A
difto Ak
Object KR 6 4
Main Materia! Steel Plate EAME AR
Hydraulic Cvlinder i B
Hydrauiic Unit
Guard Gate B 3% ) PY

P.3

Time Schedule for Oversea Inspection

AR TR R

Draft Time Schedule for Oversea

BT ERAW T £ 2-3 57




Inspection of shop assembly is shown in
the following Table

In shop inspection, the following two
gates are inspected simultaneousty.

TREREY TP 2 FYRE e

) A Y

Control Gate

Guard Gate % 3% [ P
Time Schedule Y2
time 8% fa

item HE
Introduction i 1
Non destructive test I B AR Bl
Lunch time = i
Dimension Inspection Rtk
Painting Inspection iR E
Meeting @ik
note Pt £k

Include the confirmation of previous

8,5 B AT IRERZ AR

inspection

Test Riikze

item R B
Introduction 5

Water Pressure Test 7T )3
Preparation and Cleaning T8 48 A 3R
Lunch time AR
Operation Test AR R
Meeting &

note Ff 5

‘Water will be filled in the Gate during
the night

R T N R P

Details are to be submitted later.

do (i IR A RAE L -

P.4

MATERIAL INSPECTION

A R

Certificated mill test reports

R BB

All materials used in this project are in
conformity with JIS or equivalent
standards.

At B PRERE B RE B S TIS B A
SR E




Their conformance with the
specification is checked on certificated

mill test reports.

REH BB RRBRERERETH

G

Main components and equipment is
shows in table 3-1

E BB R R ok 3-1 BT o

Table 3-1 Main Component and
Equipment

T EEH RS

Equipment B4
Component 4t
Material #
JIS or other Standards JSARE R Hmip it
Casing PR

' Connecting Flange P
Beam ¥ ¥
Casing Body FIHE A4 8¢
Sliding Plate 78 88,
Bonnet ¥} A3
Connecting Flange B EER
Body 8
Beam g
Sliding Plate & EhaR

Bonnet Cover

LK

Connecting Flange

EEE

Rib W b
Boss L S
Bush BhHL
Gate Leaf B PP A
Skin Plate & 45
Beam AR

Seal Plate R
Rubber Seal 7R &)
Hoist i P45
Cylinder Tube i R fr 4
Red #4%
Chemical Composition ExXYYS

The chemical composition of raw
materials is checked on the mill sheet

RA B A A TR AR A (B

W) ¢




(Mill Certificate),

Mechanica! Properties

| AR A e

The mechanical properties of raw
materials are checked on the mill sheets
(Mill Certificate).

A R AR B R A A M
B -

P35

WELDING INSPECTION

IR

All welds are inspected in accordance
with the following methods. The
specified welds are inspected by Non
Destructive Test.

PRA IE S BRI 77 At Bk At AL R
Z AR IR P IR AR IR A e -

Visual inspection

gHHE

All welds are visually inspected in
accordance with Technical Standards for
Gate and Penstock. Welds are acceptable
to the following visual inspection using

the gauge.

EL T LT G LT S r
B0 AR R4 E RARE T P& AT
WEEE S

Visual inspection acceptance of weld
profiles is shown in Table 4-1.

BRHEEPELTSH Al T
% 4] Firow o

Acceptance of weld profiles I2 38 A A2 Ha
Item % H
Undercut e
Piping porosity R AT
Crater 1 B
Crack R
Reinforcement BT
Over lap ¥
Arc sirike IAAE
Underrun WiEiE A
- Acceptance SR E

Undercut acceptance is shown in Table
4.2,

BEY e R EwE 42

Piping porosity acceptance is shown in
Table 4-3.

RIS L 4o & 4-3

All craters shall be filled to the full cross
section of the weld, except for the end of

B ST LIS KA R R Sh ¢ AT
iR B AT 4




Hintermittent weld outside of their
effective length

Welds shal! have no cracks.

123

#

B BR

Renforcement acceptance is shown in
Table 4-4,

HIBEF R E R 44

- Ohver lap is not acceptable,

7

IR R E

Arc strike isnot acceptable.

BT EBE

e

A filet weld in any single continuous
weld shall be permitted to underrun the
nominal fillet size, provided that the

1T —8 %ﬁ%&ﬁ%ﬁﬁ%%&
R T ZEIBZEE > iR IR

FEI S F [mm) R 4838 0%z

undersize portion (-lmm) of the weld P& A + 2 S0nm EE R -
does not excead 10% of the length of the

weld except S0mm at the both ends of

the weld.

Acceptable value on undercut BEWESBIEE

Thickness. AR

Coutrol limit P2 R

Permissible limit B

Undercut which depth is under the
control limit is permitted in case of its
hole length is within 90% of butt welded
Joint length in any stress members, or
within 80% of all other welded joint
fength.

et AR BRAREHFLIL ARG
ﬁs;%ﬁ“ 0% 54 79 iil?—:ré £z 80% »
gmaﬁﬁﬁﬂmﬁuTKmﬁ%

Undercut which depth is under the

W SR A

BWHEMRIUT R A

permissible limit is not permitted. Hhg o
Acceptable value on piping porosity "‘?‘ H%ifF:’LifL:’: SR
Joint type LiE:Y

Butt joint, T joint or corner joint of the
principal member

iﬁ?ﬁ*é%ﬂ% TR R A MR

All other groove - H 4 S T
| Nuniber of piping porosity FIRAAEBE
Not permitted A
& 3:the number of piping porosity in B3 AE B
RRELEHR

each joint or in any 1000nun length of
weld, provide that if the diameter of
piping porosity is = lmm®, 3 piping
porosities is regarded as | piping

3 B 4= 4 1000mm
>

» 3 A RATL




porosity.

P.6
Acceptable value on reinforcement of | 48 B E 2 4 &A% &
weld
Thickness RE
Main structure of gate M EEH
Discharge pipe under pressure PE AT Z ek %
Other main structure under pressure BT AR R
Non Destructive Test I A4 LA Bk
General 48 5

Radiographic test (RT) is performed on
full penetration butt weld joints.

A S (RT) 42 4 M AR 10 4 1
47

Ultrasonic test (UT) is also performed
on full penetration butt weld joints.

2 s (UTHE & 5 Sk i b
AT

Liguid Penetrant test (PT} is performed
on all welds on Gate leaf, Seal Seats of
Casing and Side Guide including Siding
Plate of Bommnet.

B RAFVEZ AT $2 304839 5 9938
SR BFEREE (PT) ke

Non Destructive test is conducted by the
gngineer who has the qualification of the

level 2 or 3.

BB I ARG AR H E 2 &
REIMAREZLEH -

Radiographic test is in accordance with
JIS Z.3104.

B BAR BB R JIS 23104 R E

Ulirasonic test is m accordance with JIS
Z 3060, ’

Ho o

%%ﬂmmﬁmﬁnszmmﬁﬂa
¥ o

Liquid Penetrant test is in accordance
with JIS 22343,

All defects observed are removed and
repaired. The replacement weld and
contiguous parts to the original weld are

retested.

PR B LB ENRRAGEE - &
JEE AT RN A A B -

Examination ratio

R

Examination ratio of BT and UT

The examination ratios are shown in
Table 4-5,

g F AT & 4-5 pRAY

Table4-5 Examinartion ratios of RT and
UT

A 4-5 RT Fo UT #9455 £




Items B H

Full Penetration Butt weld iRl MR g
RT A AR

uT #E B MR
Guard Gate I 3 7 P9

above 20% 20% 8L E
Remarks fit 3k

RT is applicable to the plate thickness
less than 30mm basically.

£ RT M 48 e shils A 7N B o)
# 30mm 2 :

UT 18 applicable to the plate thickness
more than 50mm basically or the portion
where RT 13 tmpossible.

AR EUT B4l ashd g imAa R
F 50mm & % RT 38 84k &0k 4,
T8 43 o ‘

RT has priority over UT.

RT @ UT »

RT is relatively easy to apply. Most of
defects such as cracks, blowhole,
incomplete fusion, slag i_ﬁc.lusion, and
incomplete penetration may easily be
detected. This RT is basically employed

in this project,

RTA#ELEMH « ¥ LES A
BIRBBEIE o Bl BB L0 R
REBAE B RARSBE - %
RTHRALHMEES -

p.7

Examination ratio of PT

PT th# &b &

The examination ratio of PT is shown in
Takble 4-6,

PT 44 B tb Bduk 4-6 HFF =

All welds ont Gate leaf, Seal Seat of
Casing and Side Guide incl. Siding Plate
of Bonnet

PGk b GhFT 4 10 4E » £% B4 E Aol
Wig 046 o 18-TFAIK

Guard Gate 15 3k B P

Object for NDT LR IR AG BE 2 AT 49

Full Penetration butt welds on Gate leaf, | ££P9 5 + M EA LM ES Loid B
Bonnet and Upstream side Casing ki o 38 ]

Object for PT Mot PT wiah it

All welds on Gate leaf PG L aypik 1R i

All welds on Seal Seats of Casing {Gate
frame)

W R (FIE) Laymd ek

All welds on Side Guide and Siding
Plate of Bonnet (Gate frame)

B ) A Ao SR L s PT A MR (7
1E )

10




P8

Execution enginger’s qualification

AT B T ALEF 2L F #

Engineer’s qualification is below,

T AL E Wk F AR

P.10

Radiographic exammation

BT SRS

Photographing method

M BT

The arrangement of identification marks
on raciograph f1lms is shown in Figure
41,

WBWE L% R & H
Figure 4-1.

marks

Effective length HakE

Film size: R MR

Penetrate meter B R

Plate thickness 47 3

Jeb No. T AR 4R

Contrast indicator SRR B

Weld bead to be inspected i A 5

1D No. GRS

Figure 4-1 Arrangement of identification | B 4-1 #EA0A% 32 494k 7]

Acceptance Criteria

st A

Radiographic classification is in
accordance with JIS Z 3104 {Methods of

P BRI AR JIS 7 3104[ 494412 3
A AR T R M BRR R

‘ 4-6 R PTIE o
radiographic examination: for welded
Joints in steel]. Then acceptance is
shown in Table 4-6,
Acceptance in the radiographic BT A SR
examination |
Kind of flaw iR M
Flaw of class [ R -0

Combined flaws of class 1 with class 2

Ll mRE M W

Acceptance B

Grade 2 Y

Unacceptable R
P.11

11




Ultrasonic Test

A kR

Ultrasonie Test is in accordance with JIS
Z 3060 [Method for ultrasonic
examination for welds of ferritic steef].

e AR TIS Z 3060{ 4447 44
o A )

A H
J!?i:g;;g—gﬂ

Penetranit testing—".

The acceptance is equal to or better than | E# A L & H L@ » Bd En 88
Class 2 when using L-disregard level. P A

Classification of discontinuities RAFC A B B Ao s R E WE AT
according to region of echo MY

height and indication length

Penetrant Test 3

The liquid penetrant test method shall BASE R EB G 4SS Z
conform to the requirement of JIS Z 343 @AF B - BHEAARR -7 E
2343 “Non-destructive testing — L

The aceeptance is shown as follows;

Bid %o F PR

Cracks are not allowed on and arcund
weld bead.

R rfBER R

Liner indications (independent or -
continuous) are not allowed on and
around weld bead

B LB BAR AHARBRET (8
SR '

Circular indication, which major axis
over Zmm 18 not allowed on and around
weld bead.

1244 L Fo B Bl R A R bhAR S 2mm
G ALAE R o

Scattered indications is not allowed on

atd around weld bead.

V2 i b Fo B [ R A 3e A o REEDEE B o

P12
SHOP ASSEMBLY INSPECTION TG A 3 Bk
The gate eqmpi.nents ‘are asjéelnjble?d in Eﬂ %‘? H ﬁ ?" = {%ﬁi ') g:%‘,f%:, \.’LT ;ff
the shop, and dimensional inspections B 5k, o
and visual check on weids (see 4.1) are
performed at manufacture's factories.
Shop assembly position TR A

The gate is temporarily assembled in the
mstallation position.

MPIRER B -

Dimensional tolerances at shop
assenibly

IR AR TN E

Dimensional inspection is ¢arried out for

PR SR BHATRA 0 E » LR

12




all equipments, and tolerances are
shown in Table 5-1. Detailed tolerances

are shown in each check shests.

TR S-TPFF ° i EREHRER

e

Dimensional tolerances RPiE
Gate i 1
Symbol IR
Point to be measured & ) gk
Tolerance TS
High Pressure Slide Gate % M 5 & 1 P
Gate leaf width (Left side) Rr e (£ /)
Gate [eaf width (Right side) i WA )
Gate leaf height M s E
Gate leaf depth GISEEE:

| Distance between horizontal main beam | £ 4 £ 2 H
Skin plate thickness 4R B
Gate slot P A

Casing height from gate center to

bottom

M PR PR WAES A

Castiig height from gate center to top

B PY & e B FTIR RIAE & AL

Bonnet cover height

Lk RCE AL

Upstream side casing length

e MR R A

Downstream side casing length

s e AE e B

Inside dimension of pipe width

(upstream side)

BN R (L)

Inside dimension of pipe height

B2 & R ()

(upstream side}

Inside dimension of pipe width B2 NG R T ( L)
{downstream side}

Inside dimension of pipe height R 2 P @ R ()
{downstream side)

Casing width M A EA

There is no tolerance on the refarence
standard. This tolerance is in house

s £ 3 e AR sk E B G
AR E o

tolerance.

This tolerance based on JIS G 3193 o £ A JIS G 4304 -
Hydraulic Test A A

Test condition B A

13




The high pressure slide gate is tested
under the following condition (See Table
5-2). In this case, the gate is confirmed
that there is no leakage from metal joints
and no permanent damage.

BT P E'IVEUH‘MU%S 27
IR R A SR L

52
e Bl
A A AR -

Test pressure & holding time R R A
Design pressure WIS

Test pressure SR A

Holding time R uF

Hydraulic Test I AR

Design pressure WA

Test pressure R

P13
Leakage volume BiRE

Acceptable leakage volume of water
seals is 2 liters per minute.

BHBRES LN/

Operation Test -

PR3,

The operation test is performed at
- manufacture's fictories,

TS RTE -

The operational performance of the gate
is checked by the operation test.

M P R fEoh e AR R RJ R R AR R -

Check items and criterion are shown in
Table 5-3 '

WEE A REH4od 53 T -

Check items and criterion on operation
test { Gate )

PR A E g 8 R

Check items WEIEH

| Rated capacity BELE

| Hoisting speed SR Y
Voltage of electric motor HETE
Electric current of electric motor B TR
Insulation value of motor LE L% 2
Temperative rise of bearing, motorand | HEZ AR BEEABELE
reducer _
Vibration )
Operation of [imit switches 5 IR Bl 2 1k
Operation of gate position indicator Ffﬁ Eisr By

14




motor are to be added later,

Criterion el

Ambient temperature e R ERE

Abnormal vibration is not permitted RFERERY

Normal E®

Electric current and Insulation value of | M A EHM T APB LM -

PAINTING INSPECTION AT SHOP

TRk E

The dry film thickness and appearance | #R48 B R S Ag B B E  Fu Sh 81, -
are inspected in accordance with

Painting Specification.

Water seal seat, guide ledge, main wheel | 2k 3 & « H#h > £ « BH A&
track seat, pressure seat, and other Gate | FvF{4E

Frame 7

The painted surface is inspected on four | £HGF AL BEF EETHAW A
detection units per meter of length, and | 2k R 2] — 3k a9ME 4400 AR K 468w (B
four test anits still be inspected for less | B -

than one meter of member.

Object ML

Side Guide of Bomet S| %ﬁfﬂ‘} i 4z

Gate leaf and other related members

P75k oo L b 4 A 1

The painted surface 1s inspected for two
ingpection units per square meter of
coating area, and the deficiency still be
tested on four ingpection units.

EREAGETETIRBERMEM  FL
S n B S 4B S o

Object 52
Gate leaf Fq

Surface submerged in water of Casing

F kP Ay AR (Casing) & &

Surface submerged in water of Bonnet
except Side Guide

BT A sk R kT et i
(Bonnet)#& &

Surface submerged in water of Bounet

Cover

& 18 R 2K0F 6448 4 (Bonnet Cover) 4 i

P.14

Hoist and other members exposed to the

alr

= AT T AT PR LAt

inspection units per square meter of

coating area, hut at least three inspection

The painted surface is tnspected for two

B R R R BB E RRR TS
WEEA e RERFAENE D
EZARESHEERL -

15




units or more inspected per member or

per side,
Object: H
| Hoist % P %

Surface exposed to the air of Bonnet

£ % 472 £ F b9 Bonnet & &

Surface exposed to the air of Bounet

FEA R AP 6 Bonnet Cover & &

Cover

Indicator MEAETE

Details are shown in each check sheets, | ¥ EBREHRBLEA P -
Specified Thickness MBREE E

Painting portion iy B A3

For the surface submerged in water B P2 F

For the surface exposed to the air, BNEELETAFOBUAR 445
including Hoist and etc. P - |

Specified Thickness MR EAE R

TEST FOR PURCHASED PRODUCTS | 7 3 &b i 3%,

The purchased products which are
hydraulic cylinder, hydrautic unit and
position indicator are checked and
confirmed to be good enough for use.
Certificates and/or the test reports are
submitted.

WiE e B B AR AL
T RERT NG RS BHE
B LB E o
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Test and Inspection procedure of Hydraulic Cylinder at shop for
Guard Gate

P.35
Test and Inspection procedure of A ) N P BB A2 T R A
Hydraulic Cylinder at shop for Guard | #8245
Gate

P.36
GENERAL 4 5]
Standards and/or codes wE Fo/d R
Reports for submission RLRE
MATERIAL TEST AND INSPECTION R B Ao A B
Confirmation of Material #h A
Chemical Composition 6% o
Mechanical Properties B A AE
Comporents to be tesied A A
Non Destructive Test JEAL B AL AR B
WELDING TEST AND INSPECTION | ME £33 5o #r 5k
Visual inspection B iLiesx
Non Destructive Test(RT) FERE IR M A SR (STELHSR : RT)
TEST AND INSPECTION OF b FE A bl 8 Bl Ao A Bl
HYDRAULIC CYLINDER
PAINTING INSPECTION e

‘Surface Preparation Inspection F 0 A B A 5
Visual Inspection ' ERR
Painting Film Thickness Inspection R AR

P.37 (HC-1)
GENERAL izl

This procedure is applicd (o the shop
nspections and tests for Hydraulic Cylinder
of Guard Gate, for Hushan Reservoir Raw
Water Pipeling 11 Engineering Project “3#5
R B E A

ABESTEANHLREE B K
FIRTHMES R BT

Ty ¢

Stanclards and/or codes

R Ao/ A5

The shop inspections and tests are
performed in accordance with the

IR R B M B 1B DA T AR I o/ 8 AR,
TGRS o

7




following standards and/or codes.

The technical specification for this

T AR AT

project
Chinese National Standards ( Taiwan) | 7 BB &4
American Institute of Steel Construction | £ B4 &2 &

American Society of Testing and
Materials

£ B AR

American National Standards Institute

AEBFREFEY

American Society of Mechanical AEARTETE
Engineers |

American Welding Society £ BTG
European Standards B AL

British Standards REEFEER
Deutsche Industrial Norman BRI E
Japanese Industrial Standards HATERE

Technical Standards for Gate and
Penstoclk

Electric Power Civil Engingering
Association, Japan

AR AL A R R 4R B Ak

FISRE W &)~ RPMMEH AR

Japanese Society of Steel Construction | B A#MmEH ¢
Dam and Weir Technical Standards FIER AR — B AR T th
Japan Association of Dam & Weir - &

Equipment Engineering

Dam and Weir Inspection Essentials
Japan Assecciation of Dam & Weir
Equipment Engineering

W AR A REEE AT
&

The methods and criteria of the shop
inspections and tests conform to the
above and/or equivalent Standards
approved by the Owner in advance.

LR EB IR T iE RS F
EF AR AR E) AR

Reports for submission

EERY

Reports for submission are as follows.

BEMRE T

Material test and inspection report
(Material lists and mill ceetificates for
principal members)

Mo s s (TR L
T2 E B )

HHE 2t
w i

Welding test and inspection report (Non
Destructive Test report)

2 A Ao MBI % (R SR BRIR

%)

Shop assembly iﬁspection report and

- L AR B AR e o 85 IR IR

18




functional test report

Painting inspection reports (Dry film
thickness reports)

RS (LR RENE)

Certificates and/or test reports for

purchased products

BB E E b o/ RS

P.38 (HC-2)

MATERIAL TEST AND INSPECTION
for HYDRAULIC CYLINDER

i PR A 4 b S 3R B e AR B

Confirmation of Matertal

HH A

All materials used for this project
conform to JIS or equivalent Standards
approved by the Owner in advance.,

AIIERR GRS IS AEE
T B EALE

Their confermance with the
specification is checked on certificated
mill test report (Material Certificate).

A RRRE (HHEA) B |
MEHER -

Chemical Composition

b & A :

The chemical composition of raw
materials is checked on the Material
Certificate.

A (HHE) B R

Mechanical Properties

e bk B

The mechanical properties of raw
materials are checked on the Material
Certificate.

M Ltk B R A gL -

Material Certificate

HARE

The following material certificates of
principal component are to be prepared
- and submitted

VO R e e A e L

Object component of material 38 H 4 o AR
Item HH

Principal component X b A
Hydraulic Cylinder sd B x

Hydraulic cvlinder tube | piston rod,
piston, lock nuts, tube flange and head

and cap cover

AR EEM  BE - HER
18 BiE i Aodg B

Non Destructive Test

e8I A0

Material for cylinder rod 1s to be carried

So R MR - B R AT B4
#+ & i 47 NDT (UT) o

out NDT {UT) if the material 13

19




forgings.

P.39 (HC-3)

WELDING TEST AND INSPECTION

R i B

Visual Inspection

B AR MAR

Excess weld metal, leg length and throat

BEREER  BRACER

thickness

Undercut ER:

Pit on bead surface AR
Overlap 1%
Boxing and build-up welding HIF Ao lf
Crack R

Acceptance Criteria of Welding is
shown in Table 3-1

MR R4 B o & 3-1 AR

Table 3-1  Acceptance Criteria of &3l BN
Welding ,

Ttem A

Criteria 42

Excess weld metai, leg length and throat

WERESE  WEARE

thickness

Conform to Table 3-2 fFe% 32

Undercut Rl '
Conform to Table 3-3 44 3-3

Pit on bead surface M 3H ) ay

a) Pit on butt welds, T-joint consisting a
cross section, or corner joint is not
allowed for principal member.

b) Except above Clause a), (3-pits or
less / each joint) and (3-pits or less /
m of joint length) are allowed.

When the size of the pit is 1.0 mm or
smaller, 3-pits are considered as L-pit
for these criteria.

a) EEMAR AT EES  THE |

SR AT R R - ’

b) ek ibifika) o (3@ E B/

HAMHIE) Ao (3EHE B/ m by
IR ) RAHN-

% W HLeY R ~F A 1.0mm & B

MR R I ERAR ]

B e

Overlap 178
Overlap is not allowed. I IR
Boxing and buitd-up welding ) Ao 1T

a) Boxing shall be done for the ends of
fillet joints. For the portion where
boxing is not possible, return welding
shall be applied.

b) Defect like fack of build-up welding
is not allowed on the end of butt

a) WAL B AR AR T - H
Wk B B S o AR @R .
b) $HEEIE R R At D .




joints.

Crack

Tk

Crack is not allowed on and around
bead. Any suspicious portion shall be
checked with non-destructive test.

PGB R A B AL B o AT
B BB -0 R T R R AR -

Table 3-2  Tolerance of Excess Weld | % 3-2 #ER848  WEAWE
Metal, Leg Length and Throat Thickness N2

Item 78 8

Condition & -

Tolerance A

Height of excess metal of butt weld

R S RAE NS E

For plate thickness(mm)

WA AR (mm)

max

5 AAE

Leg length and throat thickness of fillet

weld

AR R R IR

In relation to 10% of the length except
for 50 mm from both edges of a waid
line

AR IR R i 50 mm & E 49
109%

Within -1,0mm Fe~1.0mim /¥

Table 3-3  Tolerance of Undercut R 33 BeEnE
Plate thickness wA

Standard allowance PR
Maximum allowancs AR B

Note 3k

Acceptable for butt joint of principle
component members when 90% of the
weld line is within the above ranges, and
for other joint 80%.

# 009G eI A L 6 F Mk T
%X DA e Wt Eabdeg
| T4 8094 -

Undercut deeper than the above shall be
repaired.

b bl FR A0 IR ERE T B AR -

P.40 (HC-4)
Non Destructive Test (Radiographic FEHUT MRS, (P8 B8R RT)
Test : RT} '

The full penetration butt-welding joint
on the cylinder tube shall be inspected
by a radiographic test.

RN, € LR Rt e S
By R E MR .

General

Y

Radiographic test (RT) is performed to
the butt welds. Radiographic test is in
accordance with JIS Z 3104,

$HLIT BRI 1T 5T 4B A R
(RT) - #4845 38k 75 & JIS 2
3104 -

21




All defects exceed the criteria are
removed and repaired, The replacement
weld and contiguous parts to the original

weld are retestad,

AZ AR L B PR P AR Bk At Ao S
Moo BRI GETa R b0 4k 6538 4 8T
% B R,

o

Radiographic Test Lengths

WA AR

Radiographic Test Lengths are 100% of
the full penetration butt-welding length.

SRR RRkEASSESHEA
#1009

Radiographic test Photographing method

WA AR AR ER G S h

The arrangement of identification marks
on radiograph films is shown on Figure
5-1.

BHg BAE A R L3 AR 2 eh HE T 4o
5.1 FF7% o

Effective length (280 mm)

# w4 B (280 mm)

Film size B R R
Penetrameter ¥kt
Plate thickness A
Job No. AR R
" Contrast indicator # AT B
Weld bead to be inspected BAr B2 R
1D No. EaRE
B 3-1  #alRea s

Figure 3-1 Arrangement of identification

marks

Radiographic test Acceptance Criteria.

WA AR B SR AR AR

Radiographic test classification is in
accordance with JIS Z 3104 “Methods
of Radiographic Test and Classification
of Radiographs for Steel Welds”

A R AR B - SR T4 TIS Z 3104 44
SRR T ok Fu gl I R S SRR A8 o R

Acceptance criteria for radiographic test
are shown in Table 3-4,

AR AR Bl & 34 P o

Table 3-4 Acceptance Criteria for F 34 AR RIS
Radiographic Test

Type of flaw % rEm g

Thickness of base metal t < 50mm EREBEE t<50mm
Non-Flaw fu b 1

Acceptable THZ

Type-1 gAY |

Class-2 or more 2HmAE S

Class-1 I #&

Type-2 FAH 2

Existing Type-1 and 2

BA S 1 AR 2

22




Type-3 and 4

M3 AHBAYE 4

Reject

126

P41 (HC-5)

TESTAND INSPECTION OF i R f 3R S e A By
HYDRAULIC CYLINDER

The quality, dimension and specified
fimction of the hydraulic Cylinder is
checked and confirmed.

WE ks Ry E  R-Fids

IR °

Test and Inspection Method and
Acceptance Criteria  are shown in
Table 4-1. ‘

B Ao B R Fe s R B R & 4-
le

Table 4-1  Test and Inspection # 41 MEAIEEE N R Felh AR 4
Method and Acceptance Criteria

No. Wik

Part B4

Ttem HE

Method and Criteria x i Fufh £
Hydraulic cvlinder iy BE e
Materiat ot

Visual B
Dimension and tolerance Rt duis
Pressure proof test it B 3 e

Inner Leakage test P i B
Operation test a4 ],

(no loading condition) (& & 8&4)
Material Certificate AHEE

As showr in drawing Hv ] A7 R
Tolerance of Cylinder length Fobrf o E

end to evimder rod at most contraction

Tolerance of Cylinder length from Cap '

s R ROR B B 000 B
4 &8

Stroke 1T#

| Cylinder rod diameter AR A AR
See Table 4-2 R#& 42
Cylinder tube outside diameter g bR
Cylinder tube inside diameter R AT P4
See Table 4-3 B # 4.3

Not permit any outer leakage (testing
condition: 1.5 x design pres. /2 min.)

R RHARAT IR R(RAAR # 15 x

IR I 12 4 48)

Not permit any deformation during

pressure proof test

A= o BE S e M Y R A e 4T M TS

23




Testing condition: 1.0x design pres. /10
Min.

MR LOER3F R A0 88

Acceptance criteria to be informed after
detail design of cylinders

Ft BT Roshige

Not permit any vibration and noise
during operatioin.

BAFH R A E R R .

Not permit any outer leakage during
operation

B AR MR A fE (7 4 80 0

Measurement of lowest operating
presstre

PE R ASIREIR

| See Table 4-4 Rk 44
Coating of Piston Rod FEREE
Hard chromium plating ]
Required plating thickness PR B AR

Function Test of Dogging Device

BE 4N B agah fmie

Confirmation of dogging Device

WAL E sl

Function

Paint Material for cylinders Hu o i R A A
Material ol

Check of inspection certificate by B s HrEhe E

manufactarer

Table 4-2 Diameter of Piston Rod k42 EEMRAS
Unit B

Rod Diameter AR

tolerance of finish dimensions BB RE
Circularity & Cylindricality B B Ao B #2 B

more than 180, not less than 250

% ¥ 180, T 484250

more thar 250, not less than 315

%34 250, & fER 315

Table 4-3 Inside Diameter of Cylinder £ 43 fEE e
Tube

Unit # A

Inside Diameter of Cylinder Tube £ &L Py R

Case of using seal other than pistonring | 4 B 55 2 32 vl 4h 69 5 5 4 4 B
tolerance of finisk dimensions BHRFEFNE
Circularity & Cylindricality B o B A E

more than 200, not more than 250 £ 9 200, R H 250
more than 250, not more than 300 £ # 250, R E 4 300
mote than 300, not more than 400 % ¥ 300, K £ 400
more than 400, not more than 500 % 400, X ¥ 500
mere than 500, not more than 600 %5 500, & %% 600
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P.42 (HC-6)

Table 4-4 Lowest operation prassure

£ 44 FARIEAE R A

Shape of Piston packing

FEE M YA

Nomtinal pressure

BEES

In case that rod packing is not V-packing

wRFERMBT A VP B

In case that rod packing is V-packing

WA FEMERE VARE

The pressure 15 supplied from the cap
side

B 4 B AR

The pressure s supplied from the head
side

77 B SR R4 R

Rated Pressure BERED
PAINTING INSPECTION B A B
Surface Preparation Inspection FRRIE N

Blast cleanad surface is checked in
accordance with ISO 8501-1, Sa 2 1/2,
before shop primer painting at the steel
mill shop or manufacture shop.

A HE ISO 8501-1~8SaZ 1/2 + B g o
HIREe AT o AT S
AL ERAEE AT - _

Visual Inspecticn

CER

The criteria of visual inspection for
painting are as follows:

R FAMRBRAF LT

Painted surface shall be smooth and fiee
from unevenness

Bk A @B E BT

(For instance, no remarkable run nor
blister),

(oo + 287 90 BR GG E N SALH )

Prime or preceding painted layer shall
not be seen through,

ABRERERRAETRA

Hue and gloss shall be 1dentical to the
designated color.

&, 3 Fo S JE A R A R E A )

Dry Film Thickness Inspection

SEHEE B Al

After surface preparation, following
paints are applied;

EmWBIEE > R LT R

Epoxy Zinc Rich Primer after surface
preparation within 4 hours(Dry filim
thickness S0um)

RBREE 4 pRE TR a8
RS (SEBEE Soum)

Coal Tar Epoxy Resin Paint(Dry'film
thickness 45umx=2 fayer)

A

A A
&)

MRS A o I (BEBE 45umx2

Total dry filim thickness:140um

MBI E L 140um

The painted surface of cylinder is
ingpected for two inspection units per
square meter of coating area, but at Jeast
three inspection units or more

HETF L EERBHGEREER
WEBFHMESAD  BEIKREE
BaE FEER
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1.1
1.1.1

1.1.2

1.1.3

[.1.4
1.2

1.3

1.3.1

% 11280 =
B £ B R R B %t

@A
AEBE ,
AFEREAMHLAKEYE ZBARE TA2EANMALRMRBEZRT - 8 - &
o RHig - L ARBRARRL —RER AN ELRALHEACUETHA
RLEEHFZHRE

AW REZ MRS AR TR ERE N ENAOATRRATEANAIES
RAERZAMMAE -

AMERAIRIEL  BERBAEMRSEHE
TRARGTREAALES LAGHMAES

B2 RRMEI  REFZHOH
Bl BT HAEUE FRGE A

KAk -
R ERERAAZHAE L HEE 13411 F-FM T Rk -
T AL

HALCHAARMBARLEFARFTEOATMITRLAZRZMBALE TR TR
Mo MR ARALEEHERLE c KB IFEB LT :

& WIRTAF LA N ®E o
2400 P30 R 9 B 7)) | 14
B8 B R (7 R IR B ) 1

G 3 148
RGHEHERENERS R 1R |BHEAAE
EFERK BRI EATH 1% |BHTAAE

BRRAEMBSEAEZAD - 8RRt b 87 - EHA L%
T AT X TR G 2 |

NGRS

PRAFREEN KA TRZORLLARBZRMEIHN - HER RS - 48
HaT oI AREMITYREMRRZA WL o FHA T A sz Bk
B RREATHRA X REAAGARRE L RAURE S BEBEREL SN
Z EARMEBEAZ - -

TR B REMEE (CNS)

11280-1
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132

133

1.34

1.4
14.1

- 142

143

1.4.4
1.4.5
1.4.6
1.4.7
1.4.8
1.4.9
1.4.10

1.5
1.5.1

CNS 8499 G3164 # 3, R 45 4A48 7 B4R

£BmMEHLE 4 (AISC)

R st MR AR

£ BMHR%W& (ASTM)

(1) ASTMAI67 #4858 RE54AM ~ 49 5 ~ 44k

(2) ASTMA276 74543 #2749

(3) ASTM A480 K&4skis

(4) ASTM D2240 4B AR & 2 78§ 3 380k

A AR

(1) JIS/Japanese Industrial Standard B A& T %45 %

(2) AREEAETH LREWHEORARZKFTEEWHG) - KPR S AR
(3) BARMBSHEISSC - BEMLEE - @R

EHAXHEE | |

BB OBRBER - REAE - AT MERE C BERA TR REFRA

 RERALEAELEH

RANMKEHEE  HE X LENBOSERTRAER - HE  HE R
SRR M EERECNE AN DERRELEE -

Rt BX PRt A T EE L EENEAATARR B - HEAEE
BAERMAZRENN AL R RN E SRR SAT IR LML ER R E A
# -

FERMPE PR S S M2 R R TE L9 S T34 B 9]
AR TS REA N E
REDPIMASCERSAREZTE £ b 0 SEMH AT B R BT o
L5 MEA N E -

RiESFHBARTAERIER -

Rt H PR ERLHSLE -

LEREMRIFNEE  ANRCAEFRMAMMAD TS M 88 FH &
By B R EE LR o

RESEENTEE ENEEASDATRE R GFAE 24T T ARRALS
SIEE ARG T EHTEE AR RERG L REERESAS T EH
HEE -

ol B o B o B i A 2 4 R X TSR

S R

TS TR PV ES ST VIACTE SR EY £ 2N TPTLEE £

11280-2
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1.5.2

1.53

1.6
1.6.1
1.6.2

1.6.3

1.e.4

1.6.5

1.7
1.7.1

1.7.2

1.7.3

A TAR BN T AL -

SRR EATRAT ML — R R AR ARES BN T RARRT  HRK

AL ARER ST HALRAEGX B TELEH -

T 4 [B)

(1) BAAREENS BEHARMKOATHE PR PPIMRAEERB Lt s
&% BEABKAH I AIRES £ :

(2) BMBERAPIRBUEAEE—BENEEREREL RN REEB0 )G,
FARE AR B E BB R T A R A RBE B AR LRGN BY
oo R AT RERF ARSI ~ AA KRG BITER M BB RAEWRE
W ROHLFESE -

B) HE-EREHEAN AOHELENERE DR ENGERG R R PE
RESMZ IR ERRSA ACHRLABBBH LA HARESE T8
BRI B SRHALF R - |

Bk~ AR

M RS R ERAE RS GRS ML I -

AR, BRI ZAT FRGERBREA R AR T R E %

WHRMALSFAOHATRYE  wABRERERENF CHA B AHE - 2123

AR -

MEYHEEER T A BHEARE CHARREEBRER T2 S

W0 3 ARE RS2 EAFIE . |

Ly BN FAF B BRI G > SHERRRREZE ) B LRRE &

W FRE N ATRIEREA TR TR SR LG 24 FEMEF QIR

BRAEER  MAaACHA TR AMEM Y EHER A EEMAZBIRAE -

LA RAAZ AR E b R B EIR T30 - JE PP 4R3E 5 3% B e R SR B B sa s o

BAHER  RABZE SR EMEFESR L ZEAREETERAMEEL &

LB RE T

ALEBHTLRIRNRARRE SR TR A REST B SRR

FEMEZTZHEAE PRRELAT L DTN ELERUREEMIIREY

¥ ERMBEATHRE > ROHE R EE AR LR BAHERETL

B -

PR SRR 48 B S N B R R 0 BB B - AR ISR - L R AT

B DBRESEGHERF RIS TR T

FTA BB R R AR AR R AN TR AETESRER ) LRSS e

11280-3
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1.7.4

1.7.5

1.7.6

Z BN -
AOHBEALBEEE MRS G R THEMM B AREA KERRR A6 R
B ARATHIM B EE AR BHMAEAWAKE  ARAFIAESFAEITES
ELMl A2 EMABTLEZHE AR ASRHBRFPIRUENFNS
Fo BYHRBEFAREME @A RIGSRSEE P IR BEGRA -
TP M AR SRS RG R L FERRY SRR ERFANER
SRR HRAFEBMREAR BT BHARI SRR RSZEREATE
FoREHMZBE - ERATAEY Bl Rtk BiirL 22 A¥ER
% - '
Rl R Ad B S 0B
A, TRk i iR
a. AREHENETIRNATETEH  REIBKRBARAREBF T AL IH
%%Féﬁ%’ﬁ'#ﬁfi s BHEUBEANZ T RARERARBREY BERFETZNE
B4R RN R-F 8 ~ 84 % - TRH - BEMER - KEREE
WEREH -~ FZ N w g% o
Mo ABSEZ R L IBEAAMBARGRESELETAATIRYF
X o
b, RARIAEBERF2S  BHELTMMZENERRBIEE  LRBMSESF
BANAR R he T
FREE S CEAR BN 12545 RHHFERAEL 10 58 L o
RNAZEE R ALHBRBR A ZAE T BHRKEAESETARN 20 A
It ARG 2 EERRFELEAEAZBRRGEVEAR -
c. M AR AR A F A R R A (%) -
B. I3 B 01 5 By
a. EEXM  AEHENET LR RN @A » 8 Dbk e g
DA E MBS A > BB W LIRS R SR AT
Z P L AR R PR AR R AR S~ ToHER Ay ~ TR R AR - AR
By~ EKEER ~ B AKHEER B R AAEHIE -
b. EARBZAENELS T A2 BRI E ~ MBI EIEEE -
PlES i E - EUYUBEER R RS H)2 8k -
. HAMBMZAENEOAS | MBEACIESM - WA EEEE - FARAE -
WHHFEG TR TR THRY )& -
d. A AR BAE AR E
*oK B Ak A i #] BEL.205.0m B A B85 B AT RAET R AN 2.0 29

11280-4
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¥R KA k3£ E] EL.205.0m 8 > R ERT X BERZ -
SRR E=2.0x R F 2K B KAT205.0(2 )
e STHFHMMTEMARBRZBARETS
*7K B KA A 3E EL.205.0m B R a3 RSRA[E 0 LT HM N
AR #EE 2] BL.205.0m 8 > Bl B KX T AW MR8
FRBE KT R AEFANRERE TR TEZRY BT ERE S EMEL

» 7K B AL

B IR A2 30 22
BRBALESBRERAE AL -

1.7.7

> Ay B -
B BN ARAEERA LS

NEHELER T RABME -

2. B oh
2.1 ¥ e
2.1.1

i A # AR S

LRBRME ABAELER AR FFERR S B BAEEs

B 0 344 CNS/F FREIFMHRERZELERRK -

#lR &

Gl L

RBER

— fR 45 R 4

ASTM A36/A36M KJIS G3101-SS400 / G3106-SM400 2 CNS G3039
S5400 KM B & RE FRZ EHBEH

e Sk i

JIS G3106 #% CNS G3057 SM400A HILF £ 35k 5 SR 2 e M mht

TR SAAR

ASTM A240-Type304, 410,
JIS G4304-SUS304, SUS410,5US420J2

ik ki

JIS G4303 SUS304 g, SUS316,SUS420J2

i e

JIS G4107 SNB7 £ ASTM A193 Grade B7

535 R 4R

JIS G3201 SF440A

AR EEHE A 549

JIS G4051 545C

iR ot

JIS G5111 SCMn3B

49

JIS G5101 SC450 £ SC480

JIS G5501 FC200 3%,G5502 FCD370

[1280-5
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EeE R A é%ﬁ%] JIS G5102 SCW410 % SCW480

ik

JISH5111 BC3

#4548 49

JIS G4105 SCM440 % SCM430

g

LE R~ BIFA

JISBI18O F5T & F7T

BRE

5 A~ SR

JISB11BO F10T =R ASTM A325

i fh B4R ~ BRI AR

JIS G4303 SUS304 2, SUS316

BB
212 SEPLZPBBOE M BRCTEANTHEES RS EQMRBWHTHS
THRA .
213 BmEERLESEMEEEERRSAE O BEEFMR (REBE0) S8 AH
(RBEE) RAZRRY  BRETERAMERFESL -
214 AHER MRS HNREES BRASERATEZAER LS AR - REKBHW
BESEGMTZEER - : -
2.15 MM BERSIES SR BEMSTRRBEFELEE T T RAANFTLEEENTE
WA RN 2HE > BRAEH - whHBESE R TEHLEEHF
PR BB T SGEE RN R THHEE -
216 BBAHZHEITER EHERTAFESTIHRAL:
UEE R MELER RER Ty vk
DIk g %) 200kgf/em® ASTM D412
Q¥ E xR F £ s 400% ASTM D412
(3)## & Shore Durometer(Type A) 60 2 70 ASTM
D2240
) E : 1.1~1.25
(5)m A& &(&E B3t > 70°C » 48 |\ 5%) ®A 5% ASTM D471
(O)E &8 AR 30% ASTM D395
(DZACIRER(T0°C > 96 NAf1E 2 Fidir 58 B ) JB 3k B 2 80%LL - |ASTM D573
BB AKHEMR LR EHIAGE SRR EXRTRTTHER -

11280-6
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2.1.7

2.1.8

3.1
3.1.1

R

WA ES4A CNS & JIS S E S5 ARZHRE » BEMMAE S Bz FXAT
R RE LRI bR AR e A RS BT E A4
TAT B AR 2 RSB TTARE LB RE 2 5 a8k ki o

F B R B (38R —ASTM D3359 (CNS 10756)
RN E B MR ASTM D1186
7L g ASTM G62

LR A R AR -

2T =

%3
BE AR
B AR
(1) 26 MM
LSRR EHFHNX DB
i 3 171
RGP XA LR S
PI7FLF LK 2.000 R
PIFLE B A | 2.000 2R
REA X, T = F Rk
J& T 4R R 4
stk 64.74m(# /5 /K 4E I 5 35w 30%)
BARARES EL.148.66m
o PIAE 35 0 iR & AR A BL.213.40m( R i)
E )y
R R 4R 1E K B2 BB i (R H)
(2) HEFM
A R =X, EHFZHA SR MM
k3 | 171
i PR K, BRI &
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