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Inspection Device List for Dewatering Work for Headrace

Name Specification Unit Quantity Point Note
Hammer 0.9kg as required Headrace
Ladder Length 40m as required ditto
Oxvegen inhaler K-6AG 1 ditta
Oxvgen analvzer 1 ditto
[lumination system Flashlight same as the number of ditta
{Spare battervy) staff to enter tunnel
Camera 1 ditto
Rubber boots same as the number of|  ditto
staff to enter tunnel
Measurement device for interior inspection
Development map of 1 Headrace
headrace
Tape measure 100 m 1 ditto
Convex rule 3 m 1 ditto
Field note Water proof 1 ditto
Pole 1 ditto
Measurement device for leakage
Graduated cylinder 1 litter 1 Headrace
Stop watch 1 ditto
Waste cloth 1 kg 1 ditto
Float for flow measurement Piece of wood 1 ditto
Spare Part List for Dewatering Work for Headrace
Name Specification Quantity Facility to he Nuote

applied

Sealing matenal for
manhole

Exterior diameter 514 > 414(mm).
Width 32(mm). Thickness 10{mm)

MNo.7.23,31.48,55p1pe,

Valve house

Bolt and Nut for
manhole

Width 1/4" > H35 %2 pieces

ditto

ditto




Organization Chart and Communication for Dewatering Work for Headrace

Instruction

Inform

3
R g Staff at Intake
5
19,2225
23.68,11.15 ¥ 8.11,13.10.22.25
charge of works < of civil works < valve of Headrace
14579,1012,14, T 9.12,14,20.23.26
16,20,21.23,24.26,27 : B
' 615,17
i 7.10.16.18.21.24
1,27 !
| 2
! Ly Staff at Penstock
valve
4
Engineer in charge > Staff at Electrical
of electrical works |4 facilities

Ref Item to be communicated Work to be done by staff
1 |Confirmatien of suspension of the generator [To confirm suspension and lock of the generator
2 |Instruction of closure of the penstock valve To close the penstock valve fullv
3 |Instruction of closure of the intake gate To close the intake gate fully
4 |Completion of closure of the penstock valve
5 |Completion of closure of the intake gate
6 |Instruction of measurement of water level in the surge tank To measure water level in the surge tank
7 IMeasurement result of water level in the surge tank
8 |Instruction of opening the sand flash valve of the headrace To open the sand flash valve of the headrace
9 |Completion of opening the sand flash valve of the headrace
10 |Measurement result of water level in the surge tank '['g fneasre water Ie\ﬂ c-r the Sl.Uge Tar_]k at5to 10
minutes intervals. and inform of the results
11 |Instruction of adjustment of opening the sand flash valve of the To adjust opening the sand flash valve of the
12 JAdjustment of opening of the sand flash valve of the headrace
. . . To close the sand flash valve of the headrace for
13 |Instruction of suspension of the dewatering the headrace ) .
measurine amount of leakaoe
14 |Completion of closure of the sand flash valve of the headrace
15 JInstruction of measuring amount of leakage i the headrace To measure water level vanation and water color
16 |Measurement result of leakage in the headrace
17 [Instruction of measuring water level in the surge tank To measure water level in the surge fank
18 |Measurement result of water level in the surge tank
19 |Instruction of resume of dewatering the headrace To open the sand flash valve of the headrace
20 |Completion of opening the sand flash valve of the headrace
21 |Measurement result of water level in the surge tank Tq tneasure water Ie\ﬂ D.t the Si:ll'gt tar_ﬁc 3ot 10
minutes intervals. and inform of the results
22 |Instruction of adjustment of opening the sand flash valve of the To adjust opening the sand flash valve of the
23 |Adjustment of opening the sand flash valve of the headrace
24 |Completion of dewatering the headrace
25 |Instruction of opening the sand flash valve of the headrace To open the sand flash valve of the headrace
26 |Completion of opening the sand flash valve of the headrace
27 |Completion of dewatering the headrace
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Organization for Dewatering Work for Headrace

Location

Work

Number of staff

Note

Intake gate

Operation, Supervision

()

To close the gate

Outlet of sandflash|Operation,

of headrace

water color and amount of water)

check

Supervision (to

()

To open the valve

Surge tank

Measurement of water level

[~

Penstock valve

Operation. Supervision

[ S

To close the valve

Office Record the dewatering 1 To control gate operation judging
from the record
Time Table for Dewatering Work for Headrace (Example)
Schedule (hour)
Work item Duration Note
10 20 30 40 350 60 70 80 (hour)
Preparation 1
Closure of intake gate 2.5
Closure of penstock valve 1
Operation of sand flash 82 To start measurement of|
valve of headrace leakage when difference of]
water level between dam and
surge tank becomes 5m in
height
Measurement of water | 82
level in the surge tank
Opening of sand flash i 0.5
valve
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Record Format for Dewatering/Refilling Headrace

Record Format

Month:

No.

Date:

Year:

Month/Date

Time

Water Level

Opening

Note
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Organization Chart and Communication for Refilling Work for Headrace

Instruction
Inform
2,12,14.20,23.26
31315212427
4.16,18,20.23.26,
) ¥ 6
Engineer in ~®  Engineer in charge [~ Seaff at Sand flash
charge of works < of civil works » valve of Headrace
135790111315,  lp—p—— 7
19212224 252728 |
; 10,1618
11,17.19.22.25
1.28 I
| 458
' ey Staff at Penstock
valve
5.9
Engineer in charge g Staff at Electrical
of electrical works |4 facilities

Ref Item to be communicated Work to be done by staff
1 |Confirmation of commencement of refilling
2 |Confirmation of closure of the intake gate To confirm closure of the inteke gate
3 |Report of closure of the intake gate
4 |Instruction of closure of the penstock valve To close the penstock valve
5 |Report of closure of the penstock valve
6 |Instruction of closure of the sand flash valve of headrace To close the sand flash valve of headrace
7 |Report of closure of the sand flash valve of headrace
8 |Instruction of opening the bypass valve of intake To open the bypass valve of intake
0 |Report of opening the bypass valve of intake
10 |Instruction of measurement of water level in the surge tank To measure water level in the surge tank

To measure water level of the surge tank at > to 10

11 |Measurement result of water level in the surge tank . . .
i i = minutes intervals. and inform of the results
12 |Adjustment of opening the bypass valve of intake To adjust opening the bypass valve of intake
13 |Report of adjustment of opening the bvpass valve of intake
. . L To close the bypass valve of intake for leakage
14 |Instruction of suspension of the refilling the headrace . e Ypass =
= investigation
15 |Feport of closure of the bvpass valve of intake i
. . To measure water level in the surge tank and check
16 |Instruction of measurement of water level in the surge tank =
i water color
17 |Report of measurement result of water level in the surge tank
18 |Confirmation of measurement of water level in the surge tank To measure water level in the surge tank
19 |Report of measurement result of water level in the surge tank
20 |Instruction of resumption of the refilling the headrace To open the bypass valve of intake
21 |Report of completion of opening the bypass valve of intake
R . . To measure water level of the surge tank at > to 10
22 |Measurement result of water level in the surge tank . . .
i i i minutes intervals. and inform of the results
23 |Adiustment of opening the bypass valve of mtake To adjust opening the bvpass valve of intake
24 |Report of adjustment of opening the bypass valve of intake
25 |Report of refilling headrace
26 |Instruction of closure of the bypass valve of intake To close the bvpass valve of intake
27 |Instruction of opening the intake gate To open the intake gate
28 |Report of completion of refilling headrace
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Organization for Refilling Work for Headrace

Location Work Number of staff Note
Intake gate / Operation, Supervision 2 To operate the gate
Bypass valve
Outlet of sandflash{Operation, Supervision 2 To close the valve
of headrace
Surge tank Measurement of water level 2
Penstock valve Operation. Supervision 2 To close the valve
Office Record the refilling 1 To control gate operation judging

from the record

Time Table for Refilling Work for Headrace (Example)

Schedule (hour)

Work 1tem Duration Note
10 20 30 40 (hour)
Preparation q 1
Closure of penstock valve 0 1
Operation of sand flash 0 0.5
valve of headrace
Operation of bypass gate of | | 33 To refill headrace with water
intake I I I I I I I
Measurement of water | | | | | | | 33

level in the surge tank | |

Opening intake gate
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Check List of Inspection Works

\ Works

Tools and Instruments

Before entering the tunnel

Examining o

f existing data

‘As-build drawings, existing record of tunnel

Confirmation of water level in the tunnel

Followings are the causes of delay in water
level lowering

Leakage at intake gates

Inflow of groundwater

Inflow of surface water through adits

Groundwater level around the tunnel

Measurement of water level in drillholes
around tunnel route.

Ventilation

Measurement of oxygen concentration

oxygen concentration meter

Inspection Plan

Formation of inspection

Formation of communication between outside
and inside of the tunnel

Power house-Intake gate-Entrance-Inspection
team-Outlet

wireless, mobilephone, person of
communication

Schedule and route of inspection

Equipment |Safety tools and wears, light Head light, long boots,
(22°C : Temperature of water in the tunnel ) |Helmet, Rope, (life jacket), (safety belt)
Tools and instrument for inspection hammer
survey rod, recording tools, (tape recorder)

Survey Survey to mark the distance on tunnel surface

at everv 50m

(In case distance plats are not found)

Inspection

Entering into the tunnel

‘door, ladder, manhole

Confirming of location

Looking for plate showing tunnel distance

When tunnel surfaces are coated with weed,
brush is necessarv for cleaning

Brush with long rod is useful as a survey rod.

Damage of concrete

Measure of 50m

Erosion, cracks, cavity, collapse, deterioration
of concrete

Damage of rock mass

Erosion, cracks. cavity, collapse,

Water inflow

Volume of inflow

Sand trap

state of filling

filled material

small shovel

Entrance of 1

cakage

Approximate location would be assumed by
the relation of lowering water level and
volume of snrines on nearhv slane

By observation of water movement and
pouring of water.

small bucket

Dye test

To be conducted after the observation net on
the slope is prepared

(Salt+electrical conductivity meter, dye such
as fluoressen soda)

danger

Recording |Photographs (remember the location)]
Sketch (log) Waterproof paper
Marking Showing the place or area of repairing and/or |Stick nails on tunnel surface and attach tags.

(Spray would be no use on wet surface.)

Getting out of tunnel

Manbhole, ladder, door

Attention needed during works in tunnel

large profile of tunnel floor

slippy

smell

small animals (worms, insects, etc.)

entrance of penstock
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