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DIMENSIONAL INSPECTION REPORT P.1
VOITH FUJI KAWASAKI
WITNESSED BY APPROVED __ /[ Chpus otona
DATE November 12, 2008 SIGNED 2
/
CUSTOMER KAO-PIN POWER PLANT, TAIWAN POWER COMPANY
NAME OF PRODUCT CHU-MEN UNIT RENEW PROJECT
NAME OF PARTS Assembled Turbine QUANTITY 1
WORK No. K1V37582H10 ITEM No. 1.1 DRAWING No. H239007
No. OF PIECES — MATERIAL -
Contents
1. Major dimension P.2 3
2. Match mark check P.2
3. Visual inspection P.2
4. Side clearances between top of wicket gate and P. 4

head cover and bottom of wicket gate and bottom ring.

5. Wicket gate full opening and clearance P.5
along the line of contact.

6. Relation between wicket gate opening and stroke of P.6, 7
regulating ring.

( ) parentheses an inner value shows the record at the time of witness by TPC, TATUNG & OMIC.

i g :',
?f—gf@ i ﬁj‘\? %r,& /\i{/}_%ﬁ%‘”ﬁ No. 104

Adod. 13




WORK NO. K1V37582H10

P.2

1. Major dimension

Unit : mm
Actual
Position| Design dimension Tolerance 1 2 3 4
a b c d
Jet ©640.7 £ 8 6408 | 6408 | 6408 | 6408
J ®1075 *8 10749 | 10749 | 10749 | 10749
Hel ®1544 6 15441 | 15441 | 15441 | 15441
H ®2150 + 6 21500 | 21500 | 21500 | 2150.0
(503.9) | (503.8) | (503.8) | (503.8)
Be 5037 =03 503.8 | 5038 | 5038 | 503.8
Measuring instrument No. “05-002"
(84.0) (84.0) (84.0) (84.0)
L1 84 + 05 84.1 84.1 84.1 84.1
Measuring instrument No. “0537"
L2 115 + 034 1150 | 1150 | 1150 | 1150
L3 94 05 94,0 94.0 94.0 94.0
Lel 446 + 1 4455 | 4455 | 4455 | 4455
Le4 509 +1 5090 | 5090 | 5090 | 509.0

2. Match mark check

It was pointed out that 0 marke should be identified and match mark should be
put on "0 position.

3. Visual inspection
It was pointed out that peripheral surface of sprit should be smoothed.

7&/1{/27




WORK NO. K1V37582H10 P.3
Marked “0”
Dimensional check position
1
/< b
4 2
c
% d
3
<— Hgl
L3
Lgl

Fig 1
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WORK NO. K1V37582H10

P. 4

4. Side clearances between top of wicket gate and head cover,

and bottom of wicket gate and bottom ring.

Water flow —*P

A
y

Design dimension
A B : 035
C,D : 035

Tolerance
+0.175
-0.09
(Applied each side)

C D
Measuring instrument is precision gap gage
Unit : mm
No. A B C D A+C B+D
(0.34) (0.34) (0.32) (0.30) (0.66) . (0.66)
1 0.34 0.34 0.32 0.30 0.66 0.64
2 0.40 0.30 0.26 0.26 0.66 0.56
3 0.34 0.32 0.28 0.26 0.62 0.58
4 0.28 0.30 0.28 0.26 0.56 0.56
(0.30) (0.32) (0.28) (0.26) (0.58) (0.58)
5 0.30 0.32 0.28 0.26 0.58 0.58
6 0.34 0.34 0.26 0.26 0.60 0.60
7 0.34 0.36 0.32 0.30 0.66 0.66
8 0.38 0.38 0.34 0.30 0.72 0.68
(0.34) (0.34) (0.36) (0.34) (0.70) (0.68)
9 0.34 0.34 0.38 0.34 0.72 0.68
10 0.36 0.34 0.30 0.26 0.66 0.60
11 0.30 0.28 0.30 0.26 0.60 0.54
12 0.30 0.30 0.26 0.26 0.56 0.56
(0.30) (0.30) (0.28) (0.30) (0.58) (0.60)
13 0.30 0.30 0.26 0.30 0.56 0.60
14 0.30 0.38 0.34 0.28 0.64 0.66
15 0.36 0.38 0.32 0.32 0.68 0.70
16 0.38 0.36 0.34 0.34 0.72 0.70
ol 7
[/ I

11




WORK NO. K1V37582H10 ' P.5

5. Wicket gate full opening and clearances along the line of contact.

Design dimension : 188.21

Unit : mm
Position Design dimension a
Ag max. Quter | Center | Inner
o821 Less than 0.1
(Tolerance : = 3 mm)
1~ 2 187 (188) 0 (0) 0 (0 0 (0
2~ 3 187 0 (0 0 (0) 0 (0)
3~ 4 187.5 0 (0 0 _(0) 0 (0
4~ 5 186 0 (0 0 (0 0 (0)
5~ 6 188 (187.5) 0 (0) 0 (0 0 (0)
6~ 7 187 0 (0 0 (0) 0 (0)
7~ 8 188 0 (0 0 (0) 0 (0)
8~ 9 186.5 0 (0) 0 _(0) 0 (0
9~ 10 187.5 (187.5) 0 (0) 0 (o) 0 (0)
10 ~ 11 186.5 0 (0 0 (0 0.06 (0.05)
11~ 12 188 0 (0 ()] 0 _(0)
12 ~ 13 187 0 (0) 0 (0) 0 (O
13 ~ 14 187.5 (187.5) 0 (0 0 (0 0 (0)
14 ~ 15 187.5 0 (0) 0 (0 0.05 (0.05)
15 ~ 16 187 0 _(0) 0 (0) 0 (@
16 ~ 1 187 0 (0) 0 (0) 0 (0)
mean 187.1 - s =

anl Fa
T =

12




WORK NO. K1V37582H10

P. 6

6. Relation between wicket gate opening and stroke of regulating ring.

S : Stroke

Design dimension (a0) : 188.21 mm

Stroke of regulating ring (S) : 325.4 mm

Unit : mm
Actual way Closed > Full opened Closed
Appreximate 0 20 40 60 80 100 80 40 0
opennnings (%)
Stroke of ope— (0) (134) | (199) (329) | (265) (0
rating ring (mm 0 72 132 198 262 329 264 131.5 0
1 -2 (0) (78) | (1186.5) (188) (155) (0)
’% 0 41.5 715 117.5 154 187 155 17 0
“l 5 - 6 (0) (78) (117 (187.5) | (156) (0)
_E" 0 42 78 118 154 188 155 78 0
5 9- 10| © @9 | 17 (187.5) | (156) )
& 0 425 78 118 154 187.5 155 77.5 0
2 13 - 14 (0) (79) (17 (187.5) | (155) 0)
& 0 42 78 118 154 187.5 155 77.5 0
)
*[ dean () (785) | (116.9) (187.6) | (155.5) ()
0 42 71.9 117.9 154 1875 155 715 0
NOTE: Wicket gate opening was opened form design full open to 110%, and it checked

that there was no interference.

13
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WORK NO. K1V37582H10

P. 7

Wicket gate opening (mm)

250

200

150

100

50

Relation between wicket gate opening and stroke of operating ring

50 100 150 200 250
Stroke of operating ring (mm)

14




DIMENSIONAL INSPECTION REPORT P. 1
VOITH FUJI KAWASAKI

WITNESSED BY APPROVED 7 Chrostora
DATE Nov.. 13, 2008 SIGNED S T e
CUSTOMER KAO-PIN POWER PLANT, TAINAN POWER GOMPANY
NAME OF PRODUGT CHU-MEN UNIT RENEW PROJEGT
NAME OF PARTS Adzanbled Rusinss QUANTITY 1
WORK No. K1V37582H10 ITEM No. 11 DRAWING No. H239007
No. OF PIECES - MATERIAL -

Contents

P.2, 3

1. Blade opening

() parentheses an inner value shows the record at the time of witness by TPC, TATUNG & OMIC.

P’ b : 7 %
%% ﬁﬁ //3"8’ ﬂike;s &m@éﬁkmﬁofnﬁ —

Aoy 13 2008

15




WORK No. K1V37582H11 p.2

1. Blade opening

R1= 132
R2= 121

Runner center

X dimension is measured and Runner blade angle
calculation is carried out by following formula. :

V S ——l . o I -l
R1?+R2? - X* —l_'_|
8 =cos ™ - :
2XR1xR2 :
Design angle Torelance
Oeri 265 ° The difference in inclination between
Blaide-onant P i the highest and lowest blades shall not
- E Clsse 0° exceed +0.25 °
Stroke (mm) 57.3 -
Blade BladeNo: Stroke
opening S
8 ) 1 2 3 4 5 Mean (mm)
Close 0 0 0 0 0 0 0 0
5 5.39 5.58 570 5.58 5.70 5.59 11
10 10.24 | 10.39 | 10.44 | 10.34 | 10.44 1037 | 21.7
15 15.16 | 1535 | 1549 | 1535 | 1549 15.37 | 328
(15.40)[(15.54)| (15.54)|(15.49)| (15.49) (15.49)[ (33.1)
Open 20 19.98 | 20.26 | 20.36 | 20.21 | 20.26 20.21 | 434
26.5 26.56 | 26.85 | 26.85 | 26.75 | 26.85 26.77 | 576
(26.56)| (26.80)| (26.85)| (26.85)((26.85) (26.78)| (57.7)
Close 15 1530 | 1540 | 15.68 | 15.49 | 15.59 15.49 33
0 0 0 0 0 0 0 0
WA i
/4 &~

16



WORK No. K1V37582H11 P.3

Relation between Runner Blade Openings & Stroke of Piston Rod

Runner Blade Openings (° )

10.00

Stroke of Piston Rod (mm)

17




INSPECTION & TEST REPORT P. 1/2

VOITH FUJI KAWASAKI

WITNESSED BY APPROVEL: .82 f P g ol 5
DATE November 12, 2008 SIGNED /W
CUSTOMER KAO-PIN POWER PLANT, TAIWAN POWER COMPANY

NAME OF PRODUCT cHU-MEN UNIT RENEW PROJEGT

NAME OF PARTS RUNNER QUANTITY 1
WORK No. Kiv37582H11 : ITEM No. DRAWING NoH239021
No. OF PIECES — MATERIAL SCS6, SCS5

STATIC BARANCE

1. Method of checking residual static unbalance
(1) After a runner has been corrected for static unbalance, it is necessary to find out if the

amount of the residual unbalance remaining in the runner is less than the permitted limit.
The following describes a method of making this check in a quick and systematic manner.

(2) If the runner has a tendency to roll along the mobile rail to a preferred position,
proceed as follows.

a. Allow the runner to roll along the mobile rail until it come to rest at the preferred position.

b. Mark its lowest point.

c. Roll the runner futher along the mobile rail in the same direction untill it has turned
through 90° , and then let it roll back and come to rest.

d. Mark its lowest point.

e. The point which lies midway between the two marks is the position of the ‘'heavy spot’, |
that is the circumferential position of the residual out of balance.
Mark this carefully. Check by repeating “¢” above in each direction.

f. Facing the runner, roll it until the heavy spot is at the same level as the axis and on right

hand side.

g. Attach a test weight to the runner on the left hand side and level with axis.
The weight times its distance from the center should be equal to the permitted unbalance

for the runner.
h. If the runner turns anti-clockwise from rest (that is applied weight downwards), roll runne
through 180° so that the heavy spot and applied weight are on opposite sides.

If the runner now turns cloclwise from rest, the residual unbalance in the runner is less
than the permitted limit. The reversal of positions in this check is necessary to eliminate

the effect of any bias in the straight edges.

.}é’i"@ywﬂ.m@. %/f‘w ¥ it LU L4

Now /{_\‘ éﬂ-’Py ID No. T04

18



WORK NO. K1V37582H11 RUNNER P.2/2

2. Data of the runner

Weight 1045 kg

Normal service speed 450 min”'

3. Acceptable displacement of center of gravity
(equal to acceptable amount of a residual unbalance)
133.7 Um
4. Test result

Attached the test weight 120 g  at distance 729.27 mm apart from the runner center.

Therefore
Where
g =ik & = Displacement of center of gravity (mm)
M M = Runner weight (kg)
m = Attached test weight (g)
r = Distance from center to attached
test weight (mm)
_— mr - 120 X 729.27
M 1045

= 83.7 umm (Acceptable)

(83.7) umm (Acceptable)

( ) parentheses an inner value shows the record at the time of witness by TPC, TATUNG & OMIC.

gl 77

19



DIMENSIONAL INSPECTION REPORT - ¢

VOITH FUJI KAWASAKI

WITNESSED BY APPROVED 7> Chuvsctona
DATE November 12, 2008 SIGNED 2 e,
;//
CUSTOMER KAO-PIN POWER PLANT, TAIWAN POWER COMPANY
NAME OF PRODUCT cHU-MEN UNIT RENEW PROJECT
WORK No. k1va7582H10 ITEM No.tc71x  DRAWING No.  H239007 Pt 5
No. OF PIECES —_ - MATERIAL SUS304L
1. Major dimension l b Y
X
306
1
!
! View from P
|
i
|
I
E
B
F
( ) parentheses an inner value shows the record at the time of witness by TPC, TATUNG & OMIC.
Unit : mm
Actual
Position Design dimension Tolerance X Y
A ® 1545 +1.2 1545.0 1545.0
(1459.84) (1459.84)
B ® 1460 e 1459.84 1459.84
o} ® 14228 +1.42 1422.7 14227
D ® 1597.4 +1.2 1597.4 1597.4
E ® 1640 +1.2 1639.7 1639.7
F 991 +10 991.1 991.1

2. Visual inspection : The component has been visually checked and found tobe satisfactol

Measuring instrument No. “54-001" it
1t.

F?«Zﬁ’f/&“bﬂ /fgj\”%‘%;o( vy VA
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