Customer
Order No.

Project

JSW Job No. :

Heat No

Speci—

Ladle

TOSHIBA CORPORATION POWER SYSTEMS
& SERVICES COMPANY
KEIHIN PRODUCT OPERATIONS

MATERIAL TEST RESULTS THE JAPAN STEEL WORKS, LTD

UALD13700 Mfg. No.: M211121CA1011

TARONG ENERGY CORPORATION LIMITED
/ TARONG NORTH POWER STATION
FES-1272 XARO1
00D336-1-1

Chemical Composition (Wt.%)

max.

Heat Treatment

Remarks

970 °C 29 hrs. 30 min.

670 °C 52 hrs. 00 min.

Location and Identificatio of Test Specimens

ARTT Impact

ARTZ

Witnessed by:

TOSHIBA

MURORAN PLANT

Date of Test  Aug. 25, 2000
Dwg. No. OKS111921 1/1 Rev. A

ltem : HIP ROTOR SHAFT FORGING Applicable Spec. No. : PN-KS00769-c

Material K11E74A-R3

(Tested as After Quality Heat Treatment  Condition)

Tensile Test Charpy Impact Test
Specificatio Size of Test Piece: 14mm Dia. 50mm G.L. ( Notch: 2mmV)
FATT
(0.02%)  (0.2%)
(N/mm) Test Temp.: 20°C (°C)
Body Rad. 560 min. 730 min. 14 min. 38 min. 8.5 min. 134max.
Quenched
Tempered ART 1 ARI 1
ART 2

Reviewed by
TOSHIBA

nov--{ ~66

Test Result : Acceptable



MAGNETIC PARTICLE EXAM. RECORD OF OUTER SURFACE

%J%] @ﬁﬁ*ﬁﬁ”%?ﬁ%ﬁ E‘Z%ﬁi gi:;‘%g% 99-1272-HIP -OM

Purchaser TOSHIBA CORPORATION POWER SYSTEMS & SERVICES COMPANY Job No.

EXT KEIHIN PRODUCT OPERATIONS IBES FE9-1272
Project TARONG ENERGY.CORPORATION LIMITED / Heat No.
| % TARONG NORTH POWER STATION HHES 00D336~1-1
Material
HIP ROTOR SHAFT FORGING K11E74A-R3
P.O.No. M.F.G.Ne. Item No. Quantity
AXES UALD13700 M211121CA1011 BRES
P.Dwg..No. Exam. Stage Mass
EXEEEF O0KS111921 1/1 REVA  BFEHM  Before H L T. 24.150Kg
JSW Dwg..No. Date of Exam. Inspector
JSW B E E501919 REV.0 HEERB Sep. 30,2000 BREZ
EXAM. CONDITION Applicable spec
BREHRS KQ-AA2042-d, KQ-BS2001-d, PN~-KS00769-c
Exam. Method Magnetizing time Solvent
=3 vy Wet magnetic particle method HAeeFf 2~3 Sec. Kerosene
Equipment Um—3BF Serial No. : FE—2 Magnetic particle  No.7C (Magnaflux Co.)
R5FE (DENSHIJIKI INDUSTRY CO.LTD.) Black Powder (Concentration 7g/1)
Magnetization Exam, Area
BiLHE Yoke Method RS
Pole spacing Surface Condition
SRR RERE 6. 35~258
Currents Exam. Result
WLBH A .C. 3000 Amp. Turns 232
Test Block
RERRK G 0565 A1—30./100 Witnessed by
I e E

Representative of TOSHIBA

1250.9 2348.1

Heat No.

side o

$437.8

Reviewed by
TOSIHIBA

Qe 17~ 100

Date of issue
Chechked by Prepared by

JAPAN STEEL WORKS, LTD. MURORAN PLANT [



MOVING
BLADES

MOVING
BLADES

MOVING
BLADES

Tip Diameter;
Blade Mean
No. of Blades in

Tip Radial
Clearance; mm
Tip Axial
Clearance; mm
Blades Material

Tip Diameter;
Blade Mean
No. of Blades in

Tip Radial
Clearance; mm
Tip Axial
Clearance; mm
Blades Material

Tip Diameter;
Blade Mean
No. of Blades in

Tip Radial
Clearance; mm
Tip Axial
Clearance; mm
Blades Material

V01.51.8S82
03.12.01

Design Specifications and Specific Dimensions of Each Stage Blade

1075.76 1072.8 1081.6 1092.6 1104.6 1135.5 11555 1187.4

27.50

10.7Cr

12Cr-

12Cr-

12Cr-
Mo-W-

1433.5 1467.9 1523.5 1607.3 16457 1719.5

100.8

10.7Cr
-Mo-V-

15T/G
2042.8

107.0

118.0

10.7Cr
-Mo-V-

16T/G
21448

128.0

157.0 163.0

10.7Cr 10.7Cr 10.7Cr
-Mo-V- -Mo-V- -Mo-V-

17TIG

18T/IG  19T/G

2316.0 2988.36 3911.6

158.0 269.0 605.18 1066.8

G8.5

G10.2

1.75Mo- 1.75Mo-

185.0

10.7Cr
-Mo-V-

SB: Steel Bar
SF: Steel Forging

Notes: The above shaft radial clearances are nominal ones and each actual clearance setting is
decided based on “rub-free” concept. Refer to each clearance diagram drawing:
0KS113389 for HP-IP turbine and 0KS113390 for LP turbine.

1.23-2



V01.51.882
03.12.01

Rotor

The turbine has a high-pressure rotor and a low pressure rotor, both of which
are fastened with solid bolted couplings.

The two rotors are supported by four journal bearings and they are positioned
in an axial direction to the thrust bearing which is located in the high pressure
section near the No. 2 bearing.

The high pressure rotor is made of Cr-Mo-V alloy steel, which has a superior
high-temperature and fatigue strength.

The low pressure rotor is made of Ni-Cr-Mo-V Alloy steel, which has a high
resistance to low temperature brittleness. Each rotor is forged from a solid
alloy steel ingot and is machined to form shaft, shaft glands, Hi-Lo steps for
nozzle labyrinth seals, wheels, bearing journals, thrust collar and coupling
flanges. The low pressure rotor carries the spacer gear for the turning device
at the turbine rotor to the generator coupling flange.

Prior to machining, various tests are performed to ensure that the forging
meets physical and chemical property requirements.

After the blades are assembled, the rotor is carefully balanced by a dynamic
balance test. All the balancing provision is shown on each rotor assembly
drawing.

The detailed technical specifications of each rotor are tabulated in the next
page. Both HIP and LP rotors under machining at shop are shown in the
photographs.

Cenerator
Rotor
Couplin
Spacer
Gear

Pressure Rotor

Coupling

High Pressure Rotor

1.2.2-1



V01.51.852
03.12.01

Technical Specifications of Turbine Rotors

Material
Required Mechanical
Property

Coupling Type
Bored or No Bore

Critical Speed on Multi-span
Flexible Support

Material
Required Mechanical
Property

Coupling Type
Bored or No Bore

Critical Speed on Multi-span
Flexible Support

HIF Hotor on
Mo oikn] Lakhe

HIP Rotor
Solid (Mono-Block)
CrMoV Steel Forging

Yield Strength: 60 kg/mm?

No Bore
7468.0 mm x 1739.5 mm

HIP Rotor: 1900 rpm

LP Rotor
Solid (Mono-Block)
NiCrMoV Steel Forging

Yield Strength: 67 kg/mm?

No Bore
8109.6 mm x 3927.5 mm

LP Rotor: 1560 rpm

LP Rotor on

122-2



Hitachi Ltd.

Purchaser
Order 210681 Mfg.No.: 192184
Project TARONG POWER STATION UNIT NO.2
Jsw Job No, : FEO0-1023
80D874-1~-1 Item :
Chemical Composition (wt, %)

Elements

Speci~ 3

fication max, 3

Ladle

Check

'004 0007

Heat Treatment

Quenched : 8407C x %*3hrs.00min.

: VWater spray
Tempered : 600°C x 54hrs.00min.

Control cooled

Location and Identification of Test Specimens

Remarks Hitachi Dwg. No.: 10R199-155

10Q144-206

THE JAPAN

LP ROTOR SHAFT

WORKS, LTD.

ensile

MATERIAL TEST RESULTS

Date of Issue :
HHS-KCM~-5001 R3

249 A4 71-06 100%20

May 20, 1981

Applicable spec. No. : (KT5001B9S59)

arpy  mpact " est

Speci- Size of ‘Test Piece + 12 5mm  Dia, 50mm C.L77 ~ "(Notch i~ 2mm V)
fication Unit = FATT Result
offset
Surface fnaoxBsp MPa WAEX
Date of Test
654min. 826min. ~1.1
60.9min. max
Center Core £19min. 792min. 6min.45min 47.3%min.,
Trans,
ALITY T TREA MENT
23.8 23-4
R1-1 22.8 69.5 0 5
R1-2 22.2 69 6 4. 1981
Ro2-1 2 9 69
R2-2 22.0 175
2 875
2 5 74
Witnessed by
ita hi Ltd.
2) Cent r Core S
XL 0 2 =25 )
_XL 0 2
YL 2 21.1
YL 1 - 891 2
_2L 7 2 8
AT 1 2 65.4
_XT 9 21.0 65.9
T 9 2 65.0
T 1 21.0 59.0
7 2.1
6 63.5

Witnessed by

Hitac i Ltd.
szc. o HicH

Y. ftam w

nspection Section



ULTRASONIC EXAMINATION RECORD

== Iy g =5 = G == I. R. No.
%E/&%%m§ﬁifﬁﬁ RHAERES O~/ 023 L -
Purchaser i Jab No.
HITACHT Lud. I8ES LL0~-7023
Project :.Heat No.
UNIT NO2 ' 785 Z35DDF7A~) -/
- - Material
ROTOR SEAFT RATSo0r BESY
P. O. No. Weight ! Item Na.
EXER 2045 $EES
P. Dwg. No. JOR/99-/SS™ Rav. Exam. stage -After quality  Quanrity
EXTEEF pQ ¢4 —206 R E 8 & heat treatmexnt
JSW. Dwg.No. i Inspector
I S W& £z20
Exam.. Conditions Applicable spec:
= (3
Exa hod . . Couplant
- met Longitudinal Wave Xetked: é";_; = Machine o0il
ment am. area
£ Serial No. 2157 ZEEE ter surface
Frequency Surface condition
A & =% 2.25 MHZ Zmax
Transducer ¢ Exam. result
Ceramic /28
Sensitivity
o= x = g Refer to table below
Witnessed by
Represenzative c¢f EITACEI
PTL7
Sye 45/'6/6-

Multiplication factaor
each dia.

,@ﬁf_ ﬁ?.‘l;— na t')-.Lof No. nlt Mult.

A ot lawg o, i pom b

act

1égr, 0K &
[rvces .
2381 1
oMm-T3L I 7.9 I /8 '
Quality Control Dept. Forgings & Castings Inspection See, Date of Issue
e & fF X g
Approved by Checked by Prepared by

THE JAPAN STE WQRKS. I:TD. MUROZKAN PLANT
mRex HFUFAAME=RAEER P13 RCD-009

i



B iR
INSPECT ION REPORT

NAME OF PART

PC. NO.

AT
REPORT NO.

MATERIAL

KIND OF INSPECTION CERTIFICATE

\\.i‘

(odl0i-1%73

NAME OF i ST-EC-050 §py
A% o
PROJECT
CUSTOMER
See description.
0 o attained
ORDER NO. Mb- (450 HFES - i cates,
A LIST OF MATERIAL  CERTIFICATES
M ";'_G_YTQ.[ @w’k‘c‘»‘iiil‘/ 3 g"c\ga
BLY7255. 3431257
3528352,3. 3660175/ B86325Y |
B3s32Sh.
2b6075]
;OY—MO‘W-V Moy
| (kr530iHs208)  BRe3255.
B1g15S3. Bngesks. Pi2~I3
2528352,3. B8L3LSY Plge~lb
253503, BBb32S5. P ~18
RRT 83222kl
B%z22%}. B6YT2S1. P19A20
BgL3251.2.
Continwed to wext pag
¥ Fats %K
Judgement
ij‘\%tta{c?j}‘ledﬁDaﬁ (I{(?:;i:x:gr?y : Date ’
HI8Err HYIH E[?'cested by Date
By — & RS eoE 83.02.29
STEAM TURBINE INSPECTION SECTION W% ‘ Sole
INSPECTION DEPARTMENT Checked by A Sale
HITACHI WORKS OF HITACHI, LTD. anmﬁby Py

anager



Order

Matevial Chavae Ho Quoantity ' nge

BbG€253. BIZIMKI

f

120 Seaiiless steel

f.29~3]
(KT5302A5TE) BEbIGKL.BS23 2K BB2ZY0S3.] | G5 P~ 3%
B1003K5. BS6195). 2.
B3b195])
8. | 126 Skeiidess s BTL0ZS.
(k15303 85T2)  popoas, e |

|2Cr Seainless steel BL192S1. 3L086K]

(KT5303AHSTE) 2008bK1.3.
| Cr-Mo-V Moy steel  BTEIZKIZ3
(k153060514) BoZU S3, . F)WHEKEJ}’{ CM‘

S 221605 HITACHI, LTD



BEEEHXAHERIE
HITACHI

Hitachi = Metals,

Yasugi Works
2107 - 2, Yasugi-cho
Y asugi - shi, Shimane - ken
Japan
51 ¥ &
Order Pla t Code
065467 FTR=2
§ o
%) 5 Charge - .
mog 0.06~ max 0.25~
A g
o &S
£ 55 B6982S3 0,35 0.52°
2 #3
@ E
=ls
Heat Treatment(As Shipped)
S
o
U
e
——— =%
— i Qe 960x30mine OLil
= P, £80x1,5H dir
7] 2
xs
>3
o =
o

Hardness~ of Product

O M &

Ultrasonic Inspection GQG‘&
Mazr_wexic ;.Igarticle Inspection Good
T{imczlfsional & Viglfml F%nsrfz'ction Good
fgenlfi‘l{lcali;n Inspection Good

iR

W g

W, Month
TEST  CERTIFICATE
MRSkt BT SUERT B L T35 b
Messrs. Hitachi Works,; Hitachi,Ltd."
S /No. Material Condition Size Pieces
X192184 ° B 26ieA 2w L ABNL 1EEF1T2-09585=01
max max max 11.25~ " max max max
0.030 0.030.-° © 0.50
0.022 00034" 0045 ' 11.75 T 99204 0.002 G,002
| BE B ER (Z|R) Tensile Test (Room Temp.) Loy b — s (ER ‘
51 ok woov Tmpact Charpy {Room Temp.) 7 o #k < 7 vk
Yield Tensile  Strength SE(;;:'(KE") iig;d V Notch Hardness Microstructure Macrostructure
Lty S
geme(fe=lbsk gyai’f\ = ;er:if; Segre -
min min min min max
107.9, 108.9
C1
Tension Test S ccimen
% BLuiRiRgE
G.L. (mm) %*;&
T. Kudo
3 51.5. 1 B mo E

Nowme of ports: Moving Bloades oy ")iti stage. (TB..SiAe)

Manager of Quality Control Section



RESULTS SPEC

RESULTS

LPT S
BOERHRIEHERTE
HITACHI

Hitachi Metals, %Et % Month
Yasugi  Works, TEST - CERT'F'CATE

2107- 2, Yasugi-cho

Y asugi ~shi, Shimane - ken keREtt B BERT B LT
Japan Messrs. . - Hitachi” Works, Hitachi,Ltd.
o
Order t Code S /Mo aterial Condition Size . Pieces
065467 TXR-2 K192184 12F172-9900-01 3 (66)
S omE
‘g Charge 0.06~ max 0.25~ max max max .- 11.25~ max max max
5 0.50 ° 0.030 0.030 .
O . s ~ . « .
ii BT7897K1 0.14 0.20 0.H9 0.02% 0,004 0,44 " 11,80 0:002 0,002
=9
I E
25
51 88 A Bk (Z#H) Tensile Test (Room Temp.) R DA £ H{EH) i .
Heat Treatment(As Shipped) § 51 5 . " E114! U £ Impact Charpy (Room Temp.) . 7 a EL ¥ 7 v A
Yield Tensile  Strengt 50:;;.(1&') ﬁi?;" V Notch Hardness Microstructure Macrostructure
l:)‘ f&dhﬁliﬁ
£ Grain Ferrite Segre-
g Size gation
o min min mm min max
1]
2
5
2 8 & 4 70,
c Q. 960x30min. 0il _ 2. Qs
o ° 520 . 69.63 ‘3.5
2= Te 690x1.5H Adx
Q
£
4
=
Hardness of Product 229-'235 %‘ens,‘,il‘o(n Test ecimen
L3 O S <
Ultrasonic Inspection’ Good Dia. (m).. G.L. (mm)
EA R S 4
Magnetic Particle Inspection Good
&+ % FE o
Dimensional & Visual Inspection Good T Kud
N ‘i .
fgentﬁicatﬁn Inspection Good |, ueo -

o : Manager of Quality Control Section

Nowme o parts © Moving Blodes fov' |4ty skage. (TB- Side)



RESULTS SPEC)

| SPEC |

RESULTS

S L‘—)T 'ﬂ‘— SA

[T

BO &R EHERTY

HITACHI I .

Hitachi Metals, Eit . E}ﬁ }532 iﬁé ﬁ Month
Yasugi Works TEST CERTEF!CA-K-E

2107 - 2, Yasugi-cho ‘

Y asugi - shi, Shimane - ken BeXeklh B 8YERFE LT %

Japan Messrs. Hitachi Works, Hitachi,Ltd.
YO AR Rk
Order S / No. Material éondition Size Pieces
065467 HTR2 X192184 26mADTLABNL SF172-9926-01 4 (113)
§ i om W
2 cn
g aree 0.06~ :  max 0.25~ max max max 11.25~ max max max
3 0.030. 0.030 +0.20
KO v » . —-—p s - s . . . ) . ,
a3 DB24084 7 0,127 020 ' 0,35 ° 00217 0.005 ° Cedd 11,95 7 0,18 ° 0,00% ' QG053
»E
26
g1 5 3 Bk (5=R) Tensile Test (Room Temp.) 2o b e — R (ER) i .
Heat Treatment(As Shipped) . [ o Impact Charpy (Room Temp.) 7o v o
(},:(G)’Zd Tensile  Strength 502;-&‘,,) K?géd V Notch Hardness Microstructure Macrostructure
4 FEARLE 7294 R
’g Grain Ferrite Segre-
6 Size
= mmn mmn min mmn min 3%.8 , max
w
L
PO . -
=g 2503 - GBS - 97?1’ Q4.2 229 - 5.0 -
2 Q. 960&3%. 011 8 vy o ~ - vl
Ha, 24'“ - 61,‘9 9[91; iOI.‘B'
o= Be £80x1,58 Alr
.2
3
O
L
#=
) gl u b R
gjardness " Pr{'oducl 229”229 "{‘lensjii;n ‘Te:; t,ﬁ\ i
H F o IE 1 5 W (05 UFT
Ultraisonig ln:m:ction‘hJE GQO& Dia. (nfn‘g ) gtl.ﬂ(:f)
e b LL..
Magnetic ?article Inspection
S ik 5 5 o
Dimnznsioual &ll~ Vi?\élul 7l=Insrmt:( ion G‘OOQ
EZ I (i - N
Identification Inspection Good { T Kudo

# R

Lir o & - v Manager of Quality Control Section

Nowme of parts : Moving Blades for |/, stale. (TB-S{:;;’—.)L




RESULTS SPEC)

RESULTS

HESEHN R R LS
HITACHI

. . =5 L e =
Hitachi Metals, Ei‘(, E;ﬁ ﬁfi ' ﬁ‘ﬁ 52 Month Year
Yasugi_ Works TEST CERTIFICATE
2107- 2, Yasugi-cho .
Y asugi - shi, Shimane - ken RS %E  H L BBERT H L T3
Japan Messrs. Hitachi Works, Hitachi,Ltd.
Order t Code S /Ne. C Ma;\er\al Condition Size Pieces
» Y a)
065467 XIR-2 Ki92184 %mo 02 AS/E) (MHeat Treated 2&¥42x14%L 5F172-9926-01 & (140)
§ 8 &
g Charge 0.06~ max 0.25~ max max max 11,25~ max max max
5 5 0.030 0.030- 0 0.05 -
O .,
j;g 0.28 © 0.60 © 0,020 0,005 0.42 & 12,27  0.20- 0.003. 0,
2
4 E
25
% I3 il 5% (5dD) Tensile Test (Room Temp.) ¥ b K — R () , !
Heat Treatment(As Shipped) . R Eflll' v Impact Charpy (Room Temp.) 7w # &% < 7 o #H
( Yield Tensile  Strength 50;;~(15,,> isg;of V Notch Hardness Microstructure Macrostructure
g FESRIE T34 b
= Grain Ferrite Segre-—
6 Size gauon
2 min min max
2
.“k‘:g QO 96013m. 011 528 ‘ 24'8 ‘ 68,2 146.2’. 127.5 ’ 223
s 25,1 6842 131.5,  138.3 . 223
- 680x1. 58 Alx
T'd
2
= g
Rt~
o
#S
Hardness of Product 223‘223 'I"th")‘i}gn Test Siecimen
oo o RO R 40 B e
Ultrasonic Inspection Dia. (m) G.L. (m)
Mmznum;?’m?f( le in\p(‘Cl\On Gocd
I%lmely‘iumul & Vlmf‘ml *Inspu.l ion G’QQ&
fgentgl!icuf?zon Inspection G’QQd T: Kudo
moFR

Nawme of parts: M

Sov Atk stage (TB. % GEN. ‘side)

Manager of Quality Control Section



RESULTS SPEC|

RESULTS

B SBH AT TS
HITACH!

Hitachi Metals,
Yasugi Works
2107- 2, VYasugi-cho
Y asugi - shi, Shimane - ken
Japan
Order Pla t Code S /No.
065467 XTR=2 Kiggiss
5 i mE S
‘w Charge
g e 0.06~ max 0.25~ max
£ 0.50 0.030
O . «
2: B820585 * 0,12 © 0,28 ° 0.42 - 0,021
O
#E
285
4 i 5l
Heat Tre {As Shippe
ca reatment {As Shipped) Y'ic]d
0
w
1)
2
S
o mm
w
2
=9
5 Qo 960x%50min, 011
o
- Te 68021,5 Alp
Q
— =
2
o
=
Hardness of Product 225..229 :{'len:i‘én
Tk SR
Ultrazsroniz: Ilf’:fpcctiv:n'n*6z Geod Dia.
E2 L I L
Magnetic T’arliclu Inspection GOGd
sfoik bAoA I
Dimensional & Visual Inspection Gmd
v Al
Identification Inspection Good

LPEIg-5 A

=i 7 =
E.It EEE’E )-sz ﬁ:ﬁ ‘ﬁ Month
TEST CERTIFICATE
RSk BILMERTB LI R
Messrs. Hitachi Works, Hitachi,Ltd.
) WA R
Material Condition Pieces
26x1221480L 5F172-9924-01 & (1¢8)
max max 11. 25~ max max max
0.030 0
0,004 0,43 " 11,81 Ga17"
o 3 ¥R (R Tensile Test (Room Temp.) W — i IR (g - )
R v Impact Charpy (Reom Temp) ) 7 o LA v 7 oMk
Tensile  Strength g}z;-('é‘,,) ﬁgg;ﬂ‘f V Notch Hardness Microstructure Macrostructure
FEMPBLIE 794
Grain Ferrite Segre-
Size gation
min min max
2367 58a6-
252 48.4 8763, 93.2
L[>
Test
R
(mm) Gl o)
— T Kudo
O L79E 0 moB ok

57,5, 11

Manager of Quality Control Section

Nowme o5 parts < Moving Blades for (4l stage



Lpéel

bt AT
, B &R ETR IS
Hitachi Metals, Month Year
Yasugi Works TEST CERTIFICATE
2107- 2, Yasugi-cho ) o _
Y asugi - shi, Shimane - ken MR+t HAarBWERr AL 135 icih==!
Japan Messrs..  Hitachi Works, Hitachi,Ltd.
51 ¥ & S / No. aterial Condition Size Pieces
065467 XTR=2 K192184 ) 26242214 S0I11F172 »9191-03 2 (44)
5 mES
2 -g Cherge 0.06~ max 0.25~ max max max 11.25~ max max max
a. £ 0.030 0.030
N O = N M - r - - o
2 RZ BSOIFKZ " 0,13 0.34 ' 0.54° 0,019 0,003 0042 11,79 0,18 ° 0,002 0.004
2 B3
g i E
= 25
gl B 3\ E% (58 Tensile Test (Room Temp:) Yoy W — () - . ‘
Heat Treatment(As Shipped) 5| &R _ . v Impact Charpy (Room Temp.) = 7 0 v 7 o
Yield Tensile  Strength  Elon.in = Red.of . Hardness Microstructure Macrostructure
50mm (29 Aren V ‘Notch
Z FEMHLE 7254 b
z Grain Ferrite Segre-—
6 Size gauon
5 min min min min 33,8 max
K
=3 Q. 960x30min, 0il
° m
o, ° ¢ T7e59 B2.4
o T, €60x1,5H Air
S
Eoarg
S %2
A
o2
Hardn_ess~ ' of . Product 229"‘235 :{“ens’ji%n Teslf& Sh«;cimcn
&tra“;fonii& Ixf’s)"ipr:-cﬂtf‘ic:m‘:ﬁ Good Dia. () g@i‘j:};[i_ﬂg
Magnetic %ar??cle Inspection Good
Sk s -
Dimenf:icnnl & Visual Inspection Good : - Kud
fc,{entg‘ficafiﬁf)n Inspection GOO& - : udo )
mo# K
o 3 Manager of Quality Control Section

Nowme. of paurts Movmg

Blades for [4ti. stage. (.-EFEN. Side)

i,

Ta
4

2.

8¢ 'd



RESULTS SPEC

) SPECG |

RESULTS

‘BEERHIEHIRIS
HITACHI

Hitachi Metals,
Yasugi Works
2107 - 2, Yasugi-cho,
Y asugi - shi, Shimane - ken
Japan
31
rder
065468 HIR=2
§ wmmw
g Charge 0.06~ max 0.25~
&
&RO
"3
£
S33)
Heat Treatment(As- Shipped)
-
o
]
g
2 Qe 9501\7-}031119 0il
Fula}
== Te 620x2E Adr
om ©
2
¥3
&
#=

Hardness of Product 23;. 235
#ow W B M &
Ultrasonic Inspection

OB O .
Magnetic Particle Inspection Good
ik 3
Dimensional & Visual Inspection GQOO. .
oW OBE e @
Identification Inspection Cood

Noume s Pw?tS’:ﬁﬁ

Blades

= g
OB R E =X Month
TEST CERTIFICATE
MeREHt B 8ERrESL TS -
Messrs. Hitachi Works, Hitachi,Ltd.
S / Ne. aterial Condition Size Pieces
Ki92184 ) 5RLALLTZ~1R5T~01 |
max max max 11.25~ max max max
0.030 0.030 13.0 - °0.20
0025 0.002 0,40 " 11,73
5l & X ER (EHR) Tensile Test (Room Temp.) o b — Tl (ER) . n
Yield 51 B < . ETI'P v . Impact Charpy (Room Temp.) 3 7 0 FH v 7 o &
ie Tensile trengt Elon.in., ile_;l;o V Notch Hardness Microstructure Macrostructure
fERBIE 754+
Crain Ferrite Segre-
Size
min min min max
240? 5600 - 500{}5 59,8 -
126 - 66eT
51 5k
Tension Test S ecimen
B 3 B E
Dia. (w) G.L. (mn)
T.  Kudo

g@fﬂ4x2&ﬁ

il P Manager of Quality Control Section

ov |5t stade. (TR.Side)



RESULTS SPEC,

| SPEC+

RESULTS

BESBRISHIRIE
HITACHI

Hitachi Metals,
Yasugi Works
2107 - 2, VYasugi-cho
Y asugi - shi, Shimane - ken
Japan
Order t Code
065468 XTR=2
§ o
§ Cherge 0.06~ max 0.25~
£
Q
RO .
N BB232K4 0.14
# E
¥5
Heat Treatment(As Shipped)
3
]
g
2 Qs 960240min, 0il
o,
Ed T, 690x2H Air
2
=5
®s

Hardness of Product
: HoOo O M O#E
Ultrasonic Inspection

RO R
Magnetic- Particle Inspection Good
sFo Cood
Dimensional & Visual Inspection jele]
[Z OO G 4
Identification Inspection Good

Name of parts :Moving Bioades

0.54° 0,021 0,004 0440

B R ¥R

CERTIFICATE

R et BALMERTHIL TS R

Hitachi Works, Hitachi,Ltd.

Messrs.
S /Mo Material
X1$2184 -
max max. max 11.25~
0.030 0.030

| B K BR

gl - o
Yield Tensile
0.02
min
| uk
Tension Test ecimen
BE AgiSARERE
Dia. (m) G.L. ()
R T TP
50,0 L

|5t~ stage. (TB- Side)

Condition

eat Treated 42¢57x189WT

max

11459 0,17

Strength

Size

(5F#) Tensile Test (Room Temp.)

max max
fih O°
Elon.in  Red.of

50mm (2”)  Area

oy b il ()
Impact *Charpy (Room Temp.)
V Notch

min

“HY3A17 2=1069-01H

EALY:T

Month Year
Picces
2 (36)
7 o v 7 oM
Hardness Microstructure Macrostructure
FEAMELIE 7254
Grain Ferrite Segre-—
Size
max -
¥
T Kudo

.0
Manager of Quality Control Section g



RESULTS SPEC{

[SEECY o8 AV

RESULTS

BESRRIEHERIE
HITACHI

Hitachi Metals, Month
Yasugi Works T-CERTIFICATE

2107- 2, Yasugi-cho o o )

Y asugi - shi, Shimane - ken ekt B BERFESL T 9

Japan Messrs. Hitachi .
AN AR
Order Pla t Code S /Mo Material gz diti10n Size Pieces
065468 KTR~2 X192184 5F170-9926~02 12 (250)
8 ® R B
g Charge 0.06~ max 0.25~ max max max 11. 25~ max max max
g 0.030 0.030
&) - . - . . vi : “ B . -
:i BBEISKS - 0.14 - 0,35 056 © 0,022 0,002 0,407 11.80 0,18 - 0,001 0,004
= O
I E
25
5] BB 3 BR (Z#&) Tensile Test (Room Temp.) . Yoy UK — A (g i _
Heat Treatment(As Shipped) 51 B mTTE . Impact Charpy (Reom Temp) . 7 o AL © 7 o
Yield Tensile  Strength  Elon.in = Red.of v Nuiop Hardness Microstructure Macrostructure
50mm (2”) Area otc
o FEMPIE T4 b
£ Grain Ferrite Segre-—
S Size
g min min min min max
w
2
% 26.2° 68
= . e '
8 0. 960xi0nin, Ol 6.2 65.6
Ha, 27‘7 ! 6802 ' 125*6 ‘1
o £90x2H Aix
oF:
3
o
@
=
B X 3 i 8l B A"
Heardness of Product 223"229 'i“ens‘]i!zn 'I‘est‘,gc Shecimen
BFOE OE M M E Good
Ultrasonic Inspection Qo Dia. (am) G.L. (m)
FX T
Magnetic Particle Inspection Good
gx‘me?fsional & Visual Inspection Good .
HE T K
fgentji?ication Inspection GO‘O&. uee -
o W o#R R

: Manager of Quality Control Section

‘
|

Name of parts : Moving Blades or |5ti stage. (TB.& qEN. Side)



RESULTS SPEC

SrEC

RESULTS

B R NARR TS
HITACHI

Lperis .

. . =-1 =4
Hitachi Metals, ﬁIk;"., E;ﬁﬁ E)‘z ﬁ'&ﬁ Month
Yasugi Works TEST. CERTIFICATE
2107- 2, VYasugi-cho
Y asugi - shi, Shimane - ken . Bt HLSYWERT B2 T35 A
Japan Messrs.  Hitachi Works, Hitachi,Ltd.
0650;1‘238:- Pla t Code S / No. Material Condition Size Pieces
152231 £Th~2 k192184 4205 7wI8ONL [MILLT2-L049- 1E
S WM
g_ Charge 0.06~ max 0.25~ max max max 11,25~ max
£ 5 0 0.030 0.030
KO h . . . . , ey iy a5 ~ W ey
4.;'5 BE2FZEA Q.14 Q.31 GaB4 7 0.021° 0,004 Qad0° 11,59 D27 0,503 0,004
4 E
28
i 5l o ik ER (5#) Tensile Test (Room Temp.) Lo U — i (ssn)
Heat TreatmentiAs Shipped) . Jbose B & [mpnct Charpy (Reom Temp) R 7 o fL v 7 AL
(\)fxglzd Tensile  Strength  Elon (o Kﬁgéof v ¥Notch Hardness Microstructure Macrostructure
1]
v kg=meme{ftmlbs)= ¢ S Ferrite Segre-
5 Size
o min min max
o5
=g . A 11
o Go 980x40min, COil 6846 113.8
g3
2
©
3
®=
o i B
Hardness “of  Product 2_4?’2??_ Tension i'?‘:;?& 4
R 4R aod
Ultrasonic" Ins_puction o Dia. () G.L.. (o)
Maznetic‘!?"‘Artl&i‘ale Inspection Gc‘ad
sk W
Dimensional & Visual Inspection
MO 6 Mo #
Identification lnspectiﬁ Good '-!.:,! o T. Kudo )
[;;6(0./,?53 L 2

Name of parls: Moving Blades Sor (S« stage. ((GEN. side)

Manager of Quality Control Section



RESULTS SPEC

RESULTS

BR £ RHIE RIS
HITACHI

Hitachi Metals,
Yasugi Works
2107- 2, Yasugi-cho
Y asugi - shi, Shimane - ken
Japan
150rdei- t Code
22%
065468 ATR=2
§ 82 &
g Cherse 0.06~  max  0.25~
£
e BS232K4  O.14 © 0.3 ° 0,54
9
235
Heat Treatment(As Shipped)
=
)
o
ﬁg Qe 960:40pin, 01l
— T. 650u2H Adx
o
w:
#s

Hardness of Product

R~ S . v

Ultrasonic Inspection Ceod
¥ %

Magnetic Particle Inspection

sk &g ~

Dimensional & Visual Inspection Cacd

MO 3

Identification Inspection {J‘QQG.

Nawme o parts Moving Blades

LY

Bx R ¥R

= E= Month
TEST CERTIFICATE
B ett B8R H LT3
Messrs. Hitachi Works, Hitachi,Ltd.
S / No. Material -Condition Size ces
4 * L - - 1
¥192184 42x5TA60ML TXM34LT72-1069~1H 1
max max max 11.25~ max max max
0.030 0.030

0,021 ' 0,004 0.40° 11,59 0.17-

51 8k &

Er (F#) Tensile Test (Room Temp.)

0.003  0.C04

3oy L B — 1l B (4ER)

| oo . Impact Charpy (Room Temp) 7 a #l & < 7 vl HR
Yield Tensile  Strength - ?832‘(’5@ ﬁ{f;‘;ﬁf V Notch Hardness Microstructure Macrostructure
LT ALY
Grain Ferrite Segre-—
Size gation
min min min mm min max
49:2==4707006)= 0-3=={16650007 34525y
2%.8 fHiH.4 11%,.8, 108.¢
26e2 L7147 - LLTa 7y 1135.8
1 o
Tension Test S ceimen
PE SRR
Dia. (mm) G.L. (nm)
- _ T. Kudo
H SS.D‘ /,?' 8| ' 51‘5‘11 II}!_ 3% E:{
Manager of Quality Control Section
for |5t stage. ((GEN- Side)

€€ ’a



BE&RHIAHIRIS
HITACHI

Hitachi Metals,
Yasugi Works
2107 - 2, Yasugi-cho
Y asugi - shi, Shimane - ken
Japan
51 ¥ e
Order t Code
062448 XPT2
& iEm W
Q g Cheree 0.06~  max 0.5~
G g
n RO o
;%g B824053
o E
2 25

Heat Treatment(As Shipped)

s

Qe 980xi0min. 011
GB0:ZH hix

i

E
Properties & Others

RESULTS
L]
Mechanical

B

Hardness of Product

Moo wm B i

Ultrasonic Inspection Coed
3 ® - .

Magnetic Particle Inspection Cnoon

sF ik F1 Y - o

Dimensional & Visual Inspection [$1alnte

MM BE M #

Identification Inspection Cand

TEST CERTIFICATE

MRS B IBERFE ST

Messrs. . Hitachi® Works, Hitachi,Ltd.
S / No. Material Size
192184 AREE LA HELT2=0926«=02
max max max 11.25~ max max max
0.030 0.030 0.50 - 0.20 -
0.021
5| B8 M BR (R Tensile Test (Room Temp.) 3 bV — i ()
Yield G h e . Impact Charpy (Room Temp)
0.‘8.}2 Tensile Strengt 50:‘:-(15”) §33;° V Notch
min min min
BAlfe (25
2540 127.6 118.7

vl & Wl K

Tension Test S ecimen

Dia. (mm G.L. (mm)

ST .

Nowme os ports ¢ Movin} Blades. Lor |5t skage. ((EN. Sid

Passa

Month

Pieces

¢ (16)

I 7 oM < 7 o f

Hardness Microstructure Macrostructure

ESTHE A S G

Grain Ferrite Segre-

Size
max
229

T.  Kudo

meoHM K

Manager of Quality Control Section



RESULTS SPEC;

b % i &

SPEC-

RESULTS

%

oy

%

oM

Nawme of parts

HO2RHAESTHR 1Y
HITACHI
Hitachi Metals,

Yasugi Works
2107- 2, Yasugi-cho
Y asugi ~ shi, Shimane ~-ken

Order
065463
L
E,,“ Charge
o
a
E
1<}
U .
3 B 003K
E
@
-]
O
n
=
)
-
(@]
]
»
2
=
@
a
1)
¥
a5
9
L2
=
o
o
@
=

Hardness of

13

=

Japan

I

XTHR~2

0.06~ max 0.25~.

Sk

E W 0 A - Month
TEST CERTIFICATE

0.13 “-0.29 * 0,59 °~ 0.021  0.00 ‘0, 2 ° 11, 3° 0.1

Heat Treatment(As Shipped)

Qe 960xA0min, Oil
Te FE80x2H- Air

Product
3

Ultrasonic Inspection Goed

£

13§

3

Magnetic Particle Inspection

Sk

Dimensional & Visual Inspection Good

Inspection G’ood

MO

Identification

Messrs. . Hitachi ~Works, . Hitachi, Ltd.
. T
S / Mo Material gzi:né\it;{é\nm Size Pieces
K192184 S0 Tx2881L 1X641T2-9586=-01H
Cr .. % Mo
max max : max 11.25~ max . max max
0.030 0 *0.05
Bl 5 A BR (2R Tensile Test (Koom Temp.) PRI e {5y ) - o
(T oo Impact Charpy [Room Temp) 7 o L < 7 o H#
Tensile  Strength  Elon.in  Red.of V Notech Hardness Microstructure Macrostructure
m
] S AL FERELE T34 (K
=hoAmme=={psi)= kgt z=={psi) hy=ame=zetfrsiby)= J (Szr&in F:;Zile Segre -
1ze
min min min min min max
2492700002482  70-3-=£1005000) 689 3345425y 3%.8
767 - 146.2," 1216
| ook WX BR
Tension Test ccimen
AL ALl
Dia. (o)
T.  Kudo
(@]
30/929 . % B B

Moving Blades <or [bein st®9e, { TR. Sids

Manager of Quality Control Section



RESULTS SPEC;

| SPEC |

RESULTS

B £RHNAHRR LS
HITACHI

Hitachi Metals,
Yasugi Works
2107- 2, Yasugi-cho
Y asugi - shi, Shimane - ken
Japan
Order
055463 FHR=2
& AW
a Charge
3 0.06~ max 0.25~
£
&3 : -
% BBELESZ ~ QulL4 033 ° 06586
% E
=5
Heat Treatment(As Shipped)
4
L
=
o]
3
2
=e .
& Qe 960mdlmin, Gil
o,
. 690uRH L
s
9
#=

Hardness of Product
WOAR N K . 5
Ultrasonic Inspection G‘CCQ.
£ O & .
Magnetic Particle Inspection Good

B M
Dimensional & Visual Inspection
FC I S

Identification Inspection

Name of parts I~Movih?\, Blades

LTb 54

Month
RSt [ SLEUERT B 3L 1T
Messrs. Hitachi Works, Hitachi,Ltd.
S /No. aterial Condition Sive Pieces
192184 eat Treated 50:47x228WL BAML72m992 T-01H
max max max 11.25~ max max max
0.030 0.030
" 06022 1 0,002 0040 ° 11,807 0,18 ° 0,001 €.004
| #E A EBR (EE#) Tensile Test (Room Temp.) - Do L — i (R o i
. 51 Bk N E‘I]'i* v ; Impuct Charpy (Room Temp) ) 7 0 Ak ~ 7. o 1 HE
Yield Tensile  Strengt 50:1;-(\5”) 1;:2;0 V Notch Hardness Microstructure Macrostructure
SAnRIE 754 b
Grain Ferrite Segre-—
Size
min min min min max
66.6 129’5 1259’3 225
512 .. 2267 6845 12246, 127.5 2235 -
[ I A S P
Tension Test Ssecimen
8 A PIRE
Dia. (mm)  G.L. (nm)
. S -
1245 ‘ T Kudo
i R
1

for |bein stage (TB. Side)

Manager of Quality Control Section



RESULTS SPEC|

RESULTS

BAARHETER TS
HITACHI

Hitachi Metals,
Yasugi Works
2107- 2, VYasugi-cho

Y asugi - shi, Shimane - ken

Messrs. - Hitachi s Works,. Hitachi,Ltd.
Order S / No. Material Conditio”
Q55469 DR X182134
§ wmmE Mo -
Z Char
§ aree 0.06~ max 0.25~ max max max max max
g 0.030 0.030
KRO N , ' . : . . . - .
;é.; BBEIGSL © 0.14 Ce33 " 0256 ' 0022 © 0,002 0,40 ° 11480 ° 0,18 - 0,001 1C.005
2
5
20
| 3§ i B% (F]#) Tensile Test (Room Temp.)
Heat Treatment(As Shipped 51 B U
nt(As tpped) Yield TZnsilJe Strength Elon. in
50mm (2) Area
o
o
-5
(o]
o min
12
2
=6 :
Ve 25.2° 6
e,
o T GIL2H 2T
k2]
L2
=
a
#=
22%.22 yloosk U I
}'la3,>l~cl.|~ness:8E of;’c Plf'&(;dut;% 3"' 9 Tension Test S ecimen
Ullra;oni(c In:pection G‘OQ& Dia ("ﬁ‘;‘ giisﬁ(ﬂ‘ﬁ)
mons R )
Magnetic Particle Inspection
<k ik [ ~
Dimensional & Visual Inspection xeod
£ BE
Identification Inspection -
0

P e

Neme of practs s Moving Blades for |belstage. (T8. & &en. side)

max

Red. of

-

{fa

3

¥ b ¥ — I MR (45R)
Impact Charpy(Reom Temp)
V Notch

min

Month
ety s o
Pieces
BAML72m902 7013 26 (278) 2,164

70'!69 640? '
74»6 72a6 .

7 o A < 7 o
Hardness Microstructure Macrostructure
Grain Ferrite Segre-—
Size gauon
max
22%
229
7Rk
T Kudo
moR E

Manager of Quality Control Section



ISSUE NO.

cosTOMER TO : R ERREE RifEM D 13,Apr.1982

HITACHI WORKS OF HITACHI CERTIFICATE OF TEST BRSBTS H
NITTOKU METAL INDUSTRIES CO..LTD
=B = PLANT CODE: XTR 2 %grﬁ? (MARK) SHAPE LOT ‘;ugs id
&S 10Q-061-391
DWG. NO. 1 88—(:4301;7,\18(35 B7602S
8 5 % 5 :
",,,;;‘;,,%o" L-2 BLADE (TUB. side)
WREBE e koMs303 , Rev RIS 9507C X 1H30M,A.C bl No.
DEL. COND.
(KTS303AS7E) 12¢r Stainless Steel 6795,6796
e ) HITACHI METALS LTD.
QUALITY ASSURANCE OF RAW MAT'L (SOURCE OF RAW MAT'L: gt QY.
LADLE VALUE HARDENABILITY
SPEC
« Not applicable
max X max ma
aiatd ;
B7602S 1.64

SRR T A 5B S AN F A FL A8, MRAEHEOTRETNXTREL TV IS L& RHEVLLET,
COREEESILNECREL, PEZRERVOTLINT RBERVALET,

THIS MATERIAL 1S CONFORMED TO RAW MATERIAL SPECIFICATION AND THESE CERTIFICATES RESERVED BY OUR INSPECTION SECTION AND WE ARE READY TO SUBMIT
COPIES OF THEM TO YOU ANY TIME ON YOUR REQUEST,

085S - MI&AD&KIER

QUALITY ASSURANCE OF FORGINGS AND MACHINED PARTS.

Room Temp. 4
PENETRANT Good 'rmsu_gzﬁ ( P %L*v' ﬁrﬁ_
13 A
MAGNETIC E (4D)
Jgfmmipei- kefmim- REMARKS
VISUAL Good min min min
N8R 482 Mpa

Good
DIMENSION 00 26.3
ULTRASONIC Good ‘

26.3 70.1° 241
Good W-AL2A 876 26.3
370l

Good
(B & ) wW—-AL2B 877 25.7
(DECURB.)
GRAIN SIZE IMPACT 11, 12, 13AHK & D RLERE

Rl B (075 12 AR AL R IR & 16)
INCLUSION Not a plicable HEAT TREATMENT ON TEST SAMPLES FOR PAR.IL, 12, AND 11
min THE OTHERS ; TESTED AFTER HEAT TREATED ON SUPPLYING
tood RE R 33.8 J REMARKS  CONDITION.
o)

W-AH1A 197
W-AH1B 210 -

W—~AL2A 208 -
W-ALZ2B 186 .

HARDNESS SPEC. HB207-241

WAER B

ORDER NO. DEL. DATE REMARKS
\CORESIEIRRUSKIABLERED yithesd, A DEPT
BREMELTHD. o immahap O tnessed
RUPTURE Not a plicable B, Soay b2AS5BRLALOTH

ACEEREVLLET,

THIS 1S TO CERTIFY THAT THIS PARTS CONPORMED
TO PRESCRIBED REQUIREMENTS ON THE DRAWING
AND APPLICABLE SPECIFICATIONS.



82021972

COSTOMER TO : ;;E& gﬁ ESZ ;‘lﬁﬁ % ISSUE NO.
DATE
HITACHI WORKS OF HITACHI CERTIFICATE OF TEST EeB T4
, . RES P2 B
RTINS PLANT CODE: XTR 2 HEAT NO.  (MARK)  SHAPE LOT MARK
[Tl =
DWG. NO. B76028
o & MOVING )
%D,s‘;:w%w L-2 BLADE (GEN. side)
T AL AR S 950~C X 1H30M,
HHS-KCM5303 , Re
APPLICABLE ’ v m Aiﬁf&g 690 C X 3H DIE NO.
cormny (KTS303AS7E) 126 STainless Steel 6793,6794
CEREROSEIER (MEHRET; HITACHI METALS LTD.
QUALITY ASSURANCE OF RAW MAT'L {SOURCE OF u}w MAT'L ; ﬂﬁ QTyY.
{EHEM%CAL COMP. LADLE VALUE HARDENABILITY
Not applicable
ﬁﬁ#% max max. max. max max
HEAT NO.
B7602S .003

FRMBIEHEHRETA S S NABRERS L &2, ERATHEOERETNTHEL TV I L ERIEVLLIT,
COHBERFILURTREL, RE2HERVOTLIOFEREVALET,

THIS MATERIAL IS CONFORMED TO RAW MATERIAL SPECIFICATION AND THESE CERTIFICATES RESERVED BY OUR INSPECTION SECTION AND WE ARE READY TO SUBMIT
COPIES OF THEM TO YOU ANY TIME ON YOUR REQUEST.

I :58%S - T &RDEKIERE 9
QUALITY ASSURANCE OF FORGINGS AND MACHINED PARTS. 6
Room Temp.
PENETRANT Good T:xs[[ig ( p %{)*ﬁ" ?){?Pf'?ﬂ_
BMBEH
MAGNETIC E (4D)
“kg/mml REMARKS
VISUAL Good min min min
H e 482 Mpa
DIMENSION Good
—~AH1A 27.1 71.3
Good
ULTRASONIC _AH1B 27 .4 70.0 235 -
Good —AL2A 26.3 70.0 235"
I 7oEM 5 Good
wmem T —AL2B 26.6 70.1 - 235
(DECURR.)
GRAIN SIZE 5-755) IMPACT 11, 12, 13AHRKED MM
Hbh oS-~ (OB HARES IS AT ETIVA & 7056)
INCLUSION HEAT TREATMENT ON TEST SAMPLES FOR PAR.1L; 12, AND 13,
min THE OTHERS ; TESTED AFTER HEAT TREATED ON SUPPLYING'
M EH 33 . 8 J REMARKS CONDITION.
Good ~AH1A
—AH1B .
HARDNESS HB207-241 —AL2A B
-AL2B 80202 -~
WMAEAR
ORDER NO. DEL. DATE REMARKS

\CORARIARVSRAAALRED  yir o DEPT.
EREMBLTED, SSCFERASAAR Witnessed by  pier op Ins..s
RUPTURE i % LaboTh
a plicable 5L AREOALET,
THIS IS TO CERTIFY THAT THIS PARTS CONFORMED

TO PRESCRIBED REQUIREMENTS ON THE DRAWING
AND APPLICABLE SPECIFICATIONS,



SPEC.

RESULTS

SPEC

- RESULTS

HITACHI

Hitachi Metals

Vasugi  Works TEST CERTIFICATE 0 11982

Month Year

Order Plant Code
2107 - 2, Yasugi-cho Q11095 TR Hl9218 ;
i-shi , Shimane- o o1 ' 84
Yasugi-s ijapa':ane ken, Messrs. Hitachi Works, Hitachi,
Tel. 08542 - 2 - 3501
Product Material Condition Drawing Reference
Turbine Blades Treated PO3261 32 19,47 1.72-11.54~01 3T10~07
Charge No. a1 Code Pieces
006~ 0,25« max Hax 11,25~ max masx mex

. 0.50. 0.0% . 0.50 _13,00 _ 0,20, 0.05 ., 0.05 |

o il o= - - e . 1
E%: BgT8251 0,13 0.27 - 0.50 - 0,021 0.,00% 0,43 12,00 ° 0,18 © 0,005 0,002

Sh)

EL FEH0BAKT °  0.13 7 Cedd + 0.59 ¢ 0,020 - 0,003 0,41 11.87 @ 0.17 . 0.003 0,002
66

., Charge No. Heat Treatment 9,,(;12(?’ Sl?iﬁ;?,ﬁ Tensile Strength Elon- lpf',“fa of {/““?\‘I‘(‘;L‘chc}‘“py Hardness géi;g:um gt‘f‘f&;re
5 Jogzeme Grain TFerrite Segre-
= fe=brss

O

cz min min nin min min 223 } Or

P ERe 2Te=55,6x6HL 82  ainex

S B478281 Q. 960x40min, 0il 827 - 23.2  £5.9 2

£ P, (GOXZH AC .o 16

X 2

= Sﬁc GOS:CGE ,AC 6/".!‘ bc_(}

L

& 36086K1 ditho 69.5 10869

o

= 26.0 £9.5 129.5

Hardness of Blades 262229 Tension Test Specimen

Ultrasonic Inspection Good Gauge

Length

Magnetic Particle Inspection Good

Dimensional Inspection - Good

Visual Inspection T. Kudo
Identification I ti Good .

entitication fnspechion 0o N R B PR W Manager of Quality Control Section

Nowme 0% Pwvts ZMO\/M% Blades £or | Ben S't.Ck%e. (TR. side)

N4 "4



SPEC,

SPEC RESULTS

RESULTS

HTACH

Yasugi Works

2107 - 2, Yasugi-cho
Yasugi-shi, Shimane-ken,

Tel. 08542 - 2 = 3501
Product Material

Turbine Blades  (KZB303AHSTE)
[26r Stainless Stee

Charge No.
Co08~ Da25=
c
55 36086KL 0.1 - 0a4l - 0.59
20
EE  36088K3
L0
QO
Charge Na. Heat Treatment

2
o
)

@ SHe 2—’?-"'55«63535-_.
5 Qe 940xACmin. 011
[e]

o T. G402 A0

= SHe S05xEH AC

L

5 36086K3  aito

[$]

=

Hardness of Blades
Ultrasonic Inspection

Magnetic Particle Inspection Cood
Dimensional Inspection Cood
Visual Inspection Gocd
Identification Inspection Good

Month Year
TEST CERTIFICATE Order Plant Code- S /No.
¢11094  KTE-2 ° K192164
Messrs. Hitachi Works N HitaChi,
Condition Drawing Relerence
Treated POR2GLY=-1 19,44 1T7E-1154-02 3030=-07
Code Pieces
11,25~ max wax
0.0% . 0,03 , 0,50 . 13,00 005 -« 0,05
0,020 0,003 0,005 0,002
0.02% off . 2 - . r i - ro-
Vi Steengih Tensile Strength ~ Elon Red. of - Impact | Charpy Sirorure S e
SRS SkgEmR Grain Ferrite Segre-
=psi= =pEis =f=ts
min min min min 3 4
2 finex
25.6
2405

Tension Test Specimen

Gauge
Length

T. Kudo

i Manager of Quality Control Section

ng 0% '?Mrts p Mov'\vx% B\mdes_‘ f—or 1B ek SJCO\%Q‘_ ( e Side)



SPEC

SPEC RESULTS

RESULTS

HITACH!I

Month Year
Hitachi Metals T
i ’
Yasug|Y V\ork: EST CERTIFICATE Order Plant Code S o
2107 - 2, Yasugi-cho TOGE W0 %
Yasugi-shi, Shimane-ken, . . . . L11C23 ARf-2 k192184
Messrs. Hitachi Works, Hitachi,
Tel. 08542 - 2 - 3501
Product Material Condition Drawing Reference
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NAME OF PARTS MATERIAL UANTITY REMARKS
CARBAN STEEL JIS S541
THIMBLE CARBON STEEL JIS SM41A
THIMBLE CARBON STEEL JIS SM41A
M24 1440 BOLT CARBON STEEL JIS 5541
M24 NUT CARBON STEEL JIS §S34
LIFTING RING FORGING STEEL

CARBON STEEL
109 L100 COTTER PIN L@H CARBEN STEEL JIS SWRM3
LIFTING BOLT FORGING STEEL ~ JIS SF55
HANGER FEROING STEEL  JIS SFS5
11 ADJUSTING NUT FBRGING STEEL
12 STOPPER CARBON STEEL JIS SS41
50 L160 REAMER BOLT C r-Mo STEEL
14 M48 NUT CARBEN STEEL
GUARD PLATE ALUMINIUM JIS A1050P
S0 L5310 WIRE ROPE HIGH CARBON STEELJIS SWRH
17 32918900 ENDLESS RGPE HIGH CARBGN STEELJIS SWRH

2374

CRANE CAPACITY 105 TGN/25 TON
CRANE MAX. LIFT 11.5M/10M (FRGM GPERATING FLBOR)

-1082

APPROX CENTER

1) THE LIFTING PROCESS MUST BE PERFORMED CAREFULLY UNDER THE INSTRUCTICGN
OF AN EXPERIENCED SUPERVISOR.

2) LIFT UP OBJECT SLIGHTLY AND LOBCATE THE CENTER OF GRAVITY.

3) AFTER LGCATIOGN OF CENTER OF GRAVITY. CHECK THE LIFTING DEVICE AGAIN
AND THEN REPEAT THE LIFTING PROCESS CAREFULLY.

4) EACH PART OF THE LIFTING DEVICE SHALL BE USED FOR ALL ROTORS.

3378.20

520.7¢
520.7¢

GENERATOR

€ OF TURBINE
1800.7
7501.7
BPERATING FLOPR

BUILT

THE QUEENSLAND ELECTRICITY GENERATING BOARD
CONTRACT NO. 33/51

FOUR 350 MW TURBO-GENERATORS

TARONG POWER STATION

I1ILE
Awlpﬁg. LIFTING DEVICE

S EBR TURBINE
APFD. 81. 16, 20 (1728
ROTER

e 100-153-523

=2 819 -12 XY-1135
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CAUTION 3
NO.1 BEARING CENTER

APPROX. CENTER OF GRAVITY

CRANE HOOK
( 90 tons )
PR " NO.2 BEARING CENTER
[s)
&
HIP ROTOR =
T
( HORIZONTAL JOINT )
( BEARING SPAN )

79932 ¢ OVERALL LENGTH )

RLEFIR

1.
2.

4.

5.

AO-58& : § 245tV

BEELIARCED. FEEOEEEZRCTY. HELTo> TR L,

DHPY 1 #HOSL. 74 ¥ 0-THIF AR -AZBREL T T 0,

FEBBEIC. 74v0-T0kGE RU Ty 7EARAER L PAERCEFOTOSRS L.
X, 2TO74¥0-THE->-Ex2HALLE. BRVEEBLTTIL,
EONRET 2T, WRBFOE<RLETITREO,

EORTEE, RLEB4FFy VOLEBCEEEEDTTE O,

0- 0B BPEROBIRLEEEULETHE L2 HRE. BBLTRIL,

ERIHBOBIE . ADCERINLUSOBHCERLZOTTEO,
RERRICE. Moo-sREALERALTERT2LOAFVET,

TLXO-TIE K EEERECRILE RBCIHAIERVET,
REr-LaRETZRE. 7y 7BOREOA. BIERORCTOy 7E0LCEBNT
FgL\D

T TRLEERE. AROCL, AR RLUIBE Y -%VJ02L,

LIFTING MIN. TO FLOOR

LIFTING MAX. TO FLOOR

OPERATING FLOOR

e

P.NO.

P.NO.

2=3p
SRMY KDAA3B21
KDAAJ524
MODEL

#|  |asmEraEzsak- e,
P Lﬁ'ﬁﬁ '1 R - KEES HRAT (TN
CUTEFTEVETN

WIRE ROPE LIST ¢ 74¥-0-7&IH)

O TEawy  (Renwy  MOTE (A %)
COMMON WITH LP ROTOR
WITH CANVAS ¢ 1y riafi )
3598 WITH CANVAS ¢ 7y iatt)

PART NAME ¢ - ta#) Q'TyE%
WIRE ROPE ( 74%-0-7)
WIRE ROPE ( 74%-0-7)
WIRE ROPE ( 74%-0-7)
LIFTING BEAM ( RV —L)

STOP BOLT ( k&K w + )

COMMON TO LP ROTOR

COMMON TO LP ROTOR

NO. 1 BEARING SIDE #419.1
NO. 2 BEARING SIDE #508

LIFTING INSTRUCTION

2. IN PREPARATION FOR LIFTING ROTOR , ARRANGE ROTOR AND LIFTING
DEVICE AS SAME AS IN THIS DRAWING CAREFULLY UNDER THE
CONDUCT OF SUPERVISOR .

3. REMOVE OIL DEFLECTORS AND WIRE ROPES CAN BE PASSED
THROUGH UNDER ROTOR .

4. PRIOR TO LIFTING ROTOR , CONFIRM THAT THE STOP BOLTS ARE
ATTACHED TO THE SUITABLE POSITION AND THAT ALL WIRE ROPES
HAVE ADEQUATE TENSION WITH THE BEAM LIFTED GRADUALLY .

5. LIFT ROTOR AS LOW AS POSSIBLE UNTIL LIFTING CONDITION KEEPS
STABLE EQUILIBRIUM .

6. AFTER LIFTING CONDITION KEEPS STABLE EQUILIBRIUM , BE CAREFUL
TO LIFT ROTOR AND MAINTAIN THE LIFTING LEVEL MORE THAN
MINIMUM HEIGHT INDICATED IN THIS DRAWING .

1. DON'T USE ALL PARTS INDICATED IN THIS DRAWING FOR ANY
PURPOSE EXCEPT LIFTING ROTOR .

2. WIRE ROPES SHOULD BE PROTECTED AGAINST WATER , EXCESSIVE
MOISTURE , CHEMICAL FUMES AND ACIDS , AND BE KEPT LUBRICATED
ENOUGH .

WHEN LAYING THE LIFTING DEVICE , SET THE BLOCK AS SHOWN .

AS BUILT
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