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LS-1: Water supply plan

Calculation of water distribution on based

on required water volume by business type. 
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Way of thinking of water supply plan

ေရေပးေဝမအေရအတကွ် (ယနစ်အေရအတကွ)် င့ပ်တသ်ကသ်ည့် service coverage န်းထားစ းစားပံ 
  

❏－１．service coverage န်းထား တကွခ်ျကန်ညး် 
  
           ☞ - ①     ေဒသခံအပ်ချ ပ်ေရး (ေဒသအသးီသးီတိ၏့ ေရေပးေဝေရးလပ်ငနး်) အရ တွက်ယနည်း 

                  Service coverage rate (%) =  ေရေပးေဝမည့် လဦးေရ (ဦး)／ေရေပးေဝမည့် area အတငွး် ိ လဦးေရ (ဦး) 

  
           ☞ - ②      ငိင်ေံတာ် အပ်ချ ပ်ေရး ( မဝါဒရည်မနး်ချက)် အရ တွက်ယနည်း 

                  Service coverage rate (%) = ေရေပးေဝမည့ ် လဦးေရ (ဦး)／အပ်ချ ပ်သည့ ်နယေ်ြမအတငွး် ိ လဦးေရ (ဦး) 

   
           ☞-③ ေရေပးေဝမည့်လဦးေရ စဥ်းစားနည်း 

                      ေရေပးေဝမည့် လဦးေရ            = (အမ်ိသးံေရေပးေဝမ) ေရဆကသ်ယွမ်အေရအတကွ ်x အမ်ိေထာငစ်အေရအတကွ ်            

  
❏－２．ေရေပးေဝေရးဧရိယာ စ းစားနညး် 

                             ☞ ဂျပနတ်ွင ်ေရေပးမည့်ဧရိယာအေနြဖင့ ်စီစဥ်ထားသည့် ဧရိယာအတွငး် အားလံးေသာ အများြပည်သသးံ လမ်းများ ေပ တွင ် 

စ်စဥ်စီမံကိနး်ေရးဆွဲ ပီး အစီအစဥ်တွင ်ေရပိက်များကိ တည်ေဆာက်ထနိး်သမိ်းမများ (ေရေပးေဝ ငိသ်ည့် ဧရိယာ အား  

ထနိး်သမိ်းေစာင့ေ် ာက်ြခငး်) အား ေြခြပ ထားပါသည်။ ထိအ့ြပင ်ပဂလိကမ ထနိး်သမ်ိး ကီး ကပ်သည့် လမ်းများ တွငလ်ည်း  

၄ငး်လမ်းက ိအသးံြပ ပီး မီတငး်ေနထငိသ်ည့် ေနအိမ်အေဆာက်အဦးအေရအတွက်မာ သတ်မတ်ထားသည်ထက် ေကျာ်လွနေ်နပါက 

၊ ေရေပးေဝေရးလပ်ငနး်တိ ့ မိ ေတာ် အေထာက်အပ့ံေငတွိ ့ စသည့်တိ ့ြဖင့ ်ေရေပးေဝေရးပိက်အား ထနိး်သမိ်းေစာင့ေ် ာက်သည်က 

ပိများပါသည်။ 

          
❏－３． ။ ေရေပးေဝေရးသးံ အမ်ိေြခအေရအတကွ ် င့ ်ေရလမ်းြခံ မ န်းထား 

        ☞ ေရေပးမအိမ်ေြခအေရအတွက ်= ေပးေဝေရးသးံဘံဘငိအ်ေရအတွက်စစေပါငး် = တပ်ဆငထ်ားသည့်မီတာစစေပါင 

အိမ်သးံ ေရေပးေဝမ  ／ စီးပွားသးံ ေရေပးေဝမ ／ စက်မလပ်ငနး်သးံ ေရေပးေဝမ 

                  ☞ အိမ်ေရဆက်သယွ်မအေရအတွက ် ➪ အိမ်သးံေရဆက်သယွ်ထားသည့် အေရအတွက်များ 

                  စီးပွားသံး ေရဆက်သွယ်ထားသည့် အေရအတွက်များ 

                  စက်မလပ်ငနး်သးံ ေရဆက်သွယ်ထားသည့် အေရအတွက်များ 

                  အများြပည်သသးံ ေရဆက်သွယ်ထားသည့် အေရအတွက်များ 

  စီးပွားေရးလပ်ငန်းအားလးံ၏ေရေပးေဝမအေရအတကွ(်မီတာတပ်ဆငအ်ေရအတကွ)် အား သိ ိေစြခငး်     
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                                                             ➪ Yangon City                     ➪ Water Supply Area 

 

➪ Water supply household    ➪ Not water supply household 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
 

  

Total water supply service number in Yangon City         ➪    ２３ 

Total house number in Yangon City                        ➪ １０３  ➪ ① 

Total water supply service number in Water supply area       ➪     ５３  ➪ ②  

❏ Coverage－① ➪ ２３÷１０３＝22.3％ 

❏ Coverage－② ➪ ２３÷ ５３＝43.4 

  

Concept of water supply penetration rate 3



Water supply planning and DMA

When making a water supply plan, make it
based on the intended use in each region and
the demand forecast that anticipates future 
population growth. 
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❐ Water supply planning is one of the most important things in running
a water supply business.

❐ The scale of water supply facilities such as distribution reservoirs and
distribution pipes is based on the purpose of using water in the area where
water is supplied, and considering future population growth and industrial
development forecasts in that area. 
Will be planned and designed after taking into account. 

❐ Regarding the determination of water consumption that differs depending
on the type of industry and purpose of use, such as domestic water, 
industrial water, commercial water, etc., changes in monthly water consumption
and the year with the largest water consumption based on the actual water
consumption for each application for 2 to 3 years.
In addition, based on values such as changes in the maximum amount of water
used depending on the time of day on the day when the amount of water used
was the largest, the examination will be conducted using each condition.   
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Usage of building Unit water supply volume Usage time Usage Form Personnel per Remark

[ per day ] [ h / D ] effective area etc.

1 Residence     200～  400L /one person 10 Per one resident 0.16 person/㎡

Condominium     200～  350L /one person 15 Per one resident

2 Office      60～  100L /one person 9 Per one worker 0.20 person/㎡

3 Factory      60～  100L /one person working hours Per one worker standing work 0.1p/㎡

+ 1 hour sitting work  0.3p/㎡

4 Hospital   1,500～3,000L /one bed 16 1㎡/Total area

  or 30～   60L /㎡

5 The entire hotel     500～6,000L /one bed 12

Guest room     350～  450L /one bed 12

6 Caffe      25～   35L /one guest 10

  or 55～  130L /㎡ 1㎡/Store area

7 Restaurant      55～  130L /one guest 10

  or110～  530L /㎡ 1㎡/Store area

8 Department store   or 15～   30L /㎡ 10 1㎡/Total area Guest+worker

9 School      70～  100L /one person 9 Per one person Teacher+student

10 Terminal station             10L /1,000 person 16 Per 1,000 passengers Train water supply and car wash

water separately

11 Pagoda             10L /one person 2 Per one visitor

Church
12 Library             25L /one person 6 Per one visitor 0.40 person/㎡The monk and worker is 

separately added.
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Planned Daily Maximum Supply Amount is estimated by the formula below:

Q MAX = Daily Maximum Supply (㎥/p/d)×Usage Population

＋ Fire Demand

Q MAX = Planned Average Supply(㎥/d)÷ Loading Rate

Planned Average Supply is estimated by the formula below:

Q AVR = Q MAX × 0.7～0.8

Plan period is generally set for ten years after formulation of plan.

Planned Daily maximum supply amount
7



Hourly Factor 

Hourly Factor
= Hourly maximum supply / Hourly average supply

“Hourly Factor” is estimated by above formula.

This is a ratio of “Hourly maximum supply” to “Hourly average supply”.

Hourly factor is a indicator of setting a maximum water flow capacity of

pipeline network.
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Time variation trends of the water supply amount

Hourly factor 1.75

Hourly factor 1.53

Hourly factor  

AM 8:00 PM 8:00

AM 3:00

㎥

Average 2350㎥

0.30

Time
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❏ Planned hourly maximum supply＝Hourly average supply × Hourly Factor

Planned Hourly Maximum Supply Amount

“Hourly average supply amount” and “Hourly maximum supply amount”

is calculated from largest yearly supply amount.

“Hourly maximum supply amount”

➪ Largest hourly supply amount of the day.

“Hourly average supply amount”

➪ Average hourly supply amount of the day.
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Ex) Hourly Factor Calculation

Hourly Factor = (a) Hourly maximum supply ÷ (b) Hourly Average Supply

(a) Hourly maximum supply=4,500㎥

Hourly Factor = (a) 4,500㎥ ÷ (b) 1,875㎥ = 2.4

 Reference of Hourly Factor (HF) and Loading Rate (LR)
 Residential Area (Small-scale)》 HF ≈ 2.45 LR ≈ 67.7%
 Residential Area (Large-scale)》 HF ≈ 1.74 LR ≈ 73.1%
 Commercial Area 》 HF ≈ 1.40 LR ≈ 76.4%
 Industrial Area    》 HF ≈ 1.42 LR ≈  51.6%

(b) Hourly Average Supply=1.875㎥

(Example of Calculation)
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Flow Chart by hazen Williams
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Friction Loss ( mm Aq/m)  PVC

図表を用いて流量を
求める
管径：Ｄ＝Φ１００mm
流速：Ｖ＝ 1.0m/sec
より
流量： Ｑ≒470Ｌ
動水勾配 Ｉ ≒11‰
を得ることが出来ます

Ｑ

Ｉ＝11‰

実計算による流量の算出
Ｑ＝Ａ・Ｖより
Ｑ＝0.05m×0.05m×π×1.0m

＝0.00785㎥/sec
＝0.471㎥/min≒470Ｌ/min
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Hazen Williams 
Chart
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I
Water Head Loss ( mm Aq/m)  
PVC

Calculate from chart
Diameter：

D＝Φ100mm
Velocity：

V＝1.0m/sec
You can find
Flow Quantity：

Q≒470L
Hydraulic Gradient

Ｉ ≒11‰

Ｑ

Calculation by using formula:
Ｑ＝Ａ・Ｖ,  Therefore,
Ｑ＝0.05m×0.05m×π×1.0m

＝0.00785㎥/sec
＝0.471㎥/min≒470Ｌ/min
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Hydraulic 
gradient

Flow curve chart by
Weston’s Formula
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Pipe diameter  ≦ φ
50mm
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Hydraulic Gradient

Pressure loss can be avoided by formulated of 
water distribution network.

Hydraulic Gradient (I) shows the ratio of head loss 
to length of pipeline.

I＝ H / L × 1000

I＝110‰  ⇒ 110×1/1000  ＝ 0.11m (Water 
head loss)
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Hydrauric gradient

　　　　※　　When water flows through the pipe length L in the above figure, water head loss (=h) occurs.

  ☛　h is obtained from correlating the relationship with pipe diameter and flow volume

        and velocity of flow from the official chart of Weston and Hazen.

　☛　The water pressure in the pipes is the same in a state where water 
    is stationary,but in the case where water flows, a part of the
    kinetic energy disappears by friction with the inner wall of the 
    pipes or the like.
     This loss of energy is converted to water head(water pressure)
    and expressed in length is called water head loss(pressure loss).

Horizontal

Ｌ

Z 1 Z 2

V 1 V 2

Z 1 Z 2＝Baseline

Z = elevation head

= Pressure head
P
W

P 1 P 2
W W

Hydraulic gradient line = I = 

V2

2g = Velocity head

W

P P

W

Hydrostatic

head (V=0)

Hydrostatic

head (V=0)

h

Water head loss ( h ) = Ｌ (m) × I (‰)

L

h

Ａ Ｂ
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Hydraulic Gradient

Pressure loss can be avoided by formulated of water
distribution network.

Hydraulic Gradient (I) shows the ratio of head loss to length 
of pipeline.

I＝ H / L × 1000

I＝110‰  ⇒ 110×1/1000  ＝ 0.11m (Water head loss)
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WT-1

WT-2

WT-3

WT-4

WT-5

WT-6

φ13mm φ20mm φ25mm

15 40 65

Number of water tap considering concurrent usage ratio

4 5 6

16～20 21～3011～15Total number of water tap

Number of water tap

cosidering concurrent usage ratio

1

1

2～4

2

5～10

3

40 36

50 50 50 50 30 27 25 20

20 30 50

100 80 75 70 53 48 44

Total number of usage tap

Ratio of amount water used

simultaneousely

1

1.0

2 3

20

100

33

20

2 3 4 5 10 15Total number of usage tap

Maximum utilization ( ％ )

Minimum utilization ( ％ )

1

100

100

3.5 4.0 5.0

10 15 20 30

1.4 1.7 2.0 2.2 2.4 2.6

4 5 6 7 8 9

water supply used ( ％ )

1～3

100%

4～10 11～20 21～30

2.8 2.9 3.0

Concurrent usage ratio

Number of water tap and ratio of amount of water used simultaneously

Water supply use number and ratio of simultaneously water supply used

３００～４００ ４００～５００

４００～８００ ５００～１０００

50%

31～40 41～60 61～80 81～100

90% 80% 70% 65% 60% 55%

Water supply use number

Ratio of simultaneously 

１ K～１ LDK

２ K～２ LDK

Household

members

Example of amount of water used per one house in condominium

Cal iber of tap

Standard f low rate(L/min)

Standard water usage of water tap

８００～１２００ １０００～１５００３ K～

１～２

２～４

４～６

Room type
Average amount of

water used per day (L/D)

Maximum amount of

water used per day (L/D)
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Usage Usage Pipe Total Assumed

house ratio Length branching valve 90°elbow Tee straight length diameter

16 80% 8.5m 1.0m 0.60m 10.1m φ50mm 0.606

15 80% 3.0m 0.60m 3.6m φ50mm 0.205

14 80% 8.5m 0.60m 9.1m φ50mm 0.455

13 80% 2.5m 2.10m 0.60m 5.2m φ50mm 0.208

12 80% 1.5m 0.60m 2.1m φ50mm 0.079

11 80% 8.5m 0.60m 9.1m φ50mm 0.27

10 90% 1.5m 0.60m 2.1m φ50mm 0.063

9 90% 8.5m 0.60m 9.1m φ50mm 0.254

8 90% 1.5m 0.60m 2.1m φ50mm 0.052

7 90% 8.5m 0.60m 9.1m φ50mm 0.163

6 90% 1.5m 0.60m 2.1m φ50mm 0.661

5 90% 8.5m 0.60m 9.1m φ50mm 0.081

4 90% 1.5m 0.60m 2.1m φ50mm 0.018

3 100% 8.5m 0.60m 9.1m φ50mm 0.054

2 100% 1.5m 0.60m 2.1m φ50mm 0.004

1 100% 8.5m 0.60m 9.1m φ50mm 0.009

3.182m 3.182

0.600m

3.782mP1 ＝0.15 Mpa ⇒　Water Head = 15.0m ＞ 3.8m

Tota Friction Loss
Vertical Direct Loss

Total Water Head Loss

   9.1m× 9/1000=0.081m

   2.1m× 9/1000=0.018m

   9.1m× 6/1000=0.054m

   2.1m× 2/1000=0.004m

   9.1m× 1/1000=0.009m

   2.1m×30/1000=0.063m

   9.1m×28/1000=0.254m

   2.1m×25/1000=0.052m

   9.1m×18/1000=0.163m

   2.1m×15/1000=0.661m

   3.6m×57/1000=0.205m

   9.1m×50/1000=0.455m

   5.2m×40/1000=0.208m

   2.1m×38/1000=0.079m

   9.1m×30/1000=0.270m

9‰

9‰

6‰

2‰

1‰

30‰

28‰

25‰

18‰

15‰

57‰

50‰

40‰

38‰

30‰

1.1 L/ sec
1.1 L/ sec
0.8 L/ sec
0.5 L/ sec
0.3 L/ sec

2.2 L/ sec
2.0 L/ sec
1.8 L/ sec
1.6 L/ sec
1.4 L/ sec

3.0 L/ sec
2.8 L/ sec
2.6 L/ sec
2.4 L/ sec
2.2 L/ sec

flow rate
Ａ～Ｂ 3.2 L/ sec

Convert length Hydraulic gradient

(From Weston chart)

60‰

Water head loss

  10.1m×60/1000=0.606m

Section
Target

Ｂ～Ｃ
Ｃ～Ｄ
Ｄ～Ｅ
Ｅ～Ｆ
Ｆ～Ｇ
Ｇ～Ｈ
Ｈ～Ｉ
Ｉ～Ｊ
Ｊ～Ｋ
Ｋ～Ｌ
Ｌ～Ｍ
Ｍ～Ｎ
Ｎ～Ｏ
Ｏ～Ｐ
Ｐ～Ｑ

Caluculation example-(6)

☛ Determine the diameter of the water spply pipe.

Valve

P1 = 0.15Mpa

⇒ Water head ＝ 15.0m

1.0m

Depth = -1.2 m

Total numbers of customer residense : 16 residence

Water usage per residence           : 15 L/min

Ratio of simultaneously water supply use  : 80％

φ 50 mm

Ｂ

Ａ

Ｃ

Ｄ Ｅ Ｆ Ｇ Ｈ Ｉ Ｊ Ｋ Ｌ Ｍ Ｎ ＱＰＯ

Q = 15 L/minQ = 15 L/minQ = 15 L/minQ = 15 L/minQ = 15 L/minQ = 15 L/minQ = 15 L/min

Q = 15 L/min Q = 15 L/min Q = 15 L/min Q = 15 L/min Q = 15 L/min Q = 15 L/min

Q = 15 L/min
Q = 15 L/min

Q = 15 L/min

Water supply usage  ＝15L/min×16×80% ＝192 L/min＝3.2 L/sec

1.5m 1.5m 1.5m 1.5m 1.5m 1.5m

3
.
5
m

8.5m 8.5m 8.5m 8.5m 8.5m 8.5m1.5m

8
.
5
m

3
.
0
m

5
.
0
m

D
e
p
t
h

=
 
-
0
.
6
 
m
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0.26 0.23 0.22 0.23 0.22 0.22 0.21 ①

1.0 3.0 4.0 ②

1.5 2.0 3.0 ③

1.6 1.5 1.2 1,.0 1.6 ④

1.2 1.6 2.0 2.5 3.1 4.0 5.7 7.6 10.0 12.0 15.0 19.0 ⑤

0.37 0.29 0.23 ⑥

4.5 6.0 7.5 10.5 13.5 16.5 24.0 37.5 42.0 49.5 70.0 90.0 ⑦

0.12 0.15 0.18 0.24 0.30 0.39 0.60 0.81 0.99 1.20 1.40 1.70 ⑧

3.0 8.0 12.0 20.0 ⑨

20.0 10.0 30.0 90.0 ⑩

0.60 0.75 0.90 1.20 1.50 2.10 3.00 4.20 5.10 6.00 6.50 8.00 ⑪

0.36 0.45 0.54 0.72 0.90 1.20 1.80 2.40 3.00 3.60 3.70 4.20 ⑫

0.18 0.24 0.27 0.36 0.45 0.60 0.90 1.20 1.50 1.80 4.00 5.00 ⑬

0.90 1.20 1.50 1.80 2.10 3.00 4.50 6.30 7.50 9.00 14.00 20.00 ⑭

3.0 8.0 8.0 ⑮

1.00 1.50 3.00 4.00 6.00 8.00 12.00 ⑯

1.50 2.00 3.00 4.00 6.00 ⑰

1.50 2.00 3.00 4.00 6.00 ⑱

1.00 1.50 2.00 3.00 ⑲

38.0 23.0 27.0 ⑳

25.0 22.0 83.0 77.0 64.0

0.5 0.5 0.5 1.0 1.0 々

    Hydraulic gradient= 48‰ ➪ Head loss=37.24*48*1/1000+1.5=3.288m

φ250mm

Conversion length of straight pipe when water head loss when passing through 

water supply instal lment is used as loss head when flowing through straight pipe

φ13mm φ20mm φ25mm φ30mm φ40mm φ50mm φ75mm φ100mm φ125mm
Water supply instal lment

45°Bend(Large curvature)

90°Bend(Small curvature)

45°Bend(Small curvature)

Bal l Tap (Single type)

Bal l Tap (Double type)

Reducer

Gate valve

Water Meter(Tangential flow impellar type)

Water Meter(Waltman type)

90°Elbow joint

45°Elbow joint

Tee joint (d irect current side)

Tee joint (branch side)

Water supply Tap

90°Bend(Large curvature)

Tee joint for branch

Sadd le snap tap

Througth valve (sub valve)

Check valve (sigle type)

Check valve (angle type)

Bal l valve

Stop valve 

φ150mm φ200mmDiameter

Ｍ
4.0 1.0 2.0

③
②

⑤

⑩ ⑤

φ20mm φ13mm : 15 L/min

⑯
⑫

⑫

⑮
5.0

2.0

+1.5

Total length of straight pipe      = 4.0+1.0+2.0+5.0+1.0+2.0+1.5 = 16.5m

Conversion length of straight pipe = ② + ③ + ⑩ + ⑤ + ⑮ + ⑫ + ⑫ + ⑫ + ⑯

= 3.0 + 2.0 + 8.0 + 1.5 + 0.24 + 0.75 * 4 + 3.0

φ20mm ⑫

⑫

= 20.74 m

∴ Total length = 37.24 m ➪ Find the hydraulic gradient
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「Water Distribution Block」

Water distribution block consist of several District Metered Area (DMA) 

which has water distribution network.

Each distribution block is defined by large area which is supplied from 

one service reservoir.

The purposes of this measure are following:

(1) Secure proper water pressure and volume for customers.

(2) Minimizing affected area by accidents and disasters.

(3) Water distribution control

21



“Distribution Pipe” is for distributing water to customers

with water pressure.

Generally, distribution pipe is laid with network for keeping 

water pressure equally in supply area and avoiding effect from

water suspension.

Distribution pipe

22



Customer Consumption

ID φ 20 φ 25 φ 30 φ 40 φ 50 φ 75 φ100 φ 20 φ 25 φ 30 φ 40 φ 50 φ 75 φ100 φ150 φ 20 φ 25 φ 30 φ 40 φ 50 φ 75 φ100 φ150 φ 20 φ 25 φ 30 φ 40 φ 50 φ 75 φ100 φ150 φ200 φ 20 φ 25 φ 30 φ 40 φ 50 φ 75 φ100 φ150 φ200 φ 20 φ 25 φ 30 φ 40 φ 50 φ 75 φ100 φ150 φ200 Unit March April

1 281000001 03215 1 30 3192 3222
2 281000002 14350 1 11 2819 2830
3 281000003 1510040294 1 11 2960 2971
4 281000004 18478 1 0 0 0
5 281000005 19920 1 7 3087 3094
6 281000006 03543 1 35 1896 1931
7 281000007 11502 1 0 0 0
8 281000008 20094 1 15 1394 1409
9 281000009 15772 1 24 2013 2037

10 281000010 03132 1 22 621 643
11 281000011 17839 1 15 842 857
12 281000012 14623 1 0 0 0
13 281000013 16578 1 14 176 190

SUB TOTAL 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 184 19,000 19,184

Customer Consumption

ID φ 20 φ 25 φ 30 φ 40 φ 50 φ 75 φ100 φ150 φ200 φ 20 φ 25 φ 30 φ 40 φ 50 φ 75 φ100 φ150 φ 20 φ 25 φ 30 φ 40 φ 50 φ 75 φ100 φ150 φ200 φ 20 φ 25 φ 30 φ 40 φ 50 φ 75 φ100 φ150 φ 20 φ 25 φ 30 φ 40 φ 50 φ 75 φ100 φ150 φ 20 φ 25 φ 30 φ 40 φ 50 φ 75 φ100 φ150 Unit March April

1 060100001 U Ohn Myint 1 8 1555 1563
2 060100002 Daw Nwe Ni Tin1 3 436 439
3 060300001 U Soe Nyein 1 12 1193 1205
4 060300002 Daw Kyin Hmwe1 12 1086 1098
5 060300003 Daw Khin Kyi 1 4 920 924
6 060300004 U Thaung Sein 1 5 1526 1531
7 060300005 U Hla Myint 1 8 838 846
8 060300006 U Aung Shwe 1 10 541 551
9 060300007 U Win Aung 1 25 1268 1293

10 060300008 Daw Myint Myint Win1 7 560 567
11 060300009 Daw Aye Kyin Khine1 10 919 929
12 060300010 U Chit Khine 1 30 1282 1312
13 060300012 U Hla Win 1 12 697 709

1674 283300002 1 27 3823 3850
1675 283300003 1 30 691 721
1676 283400001 1 25 21218 21243

SUB TOTAL 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 1 0 0 0 228 38,553 38,781

No, User Name

∫ ∫ ∫ ∫ ∫

Pagoda Amount

∫ ∫ ∫ ∫ ∫

Commercial facilities & Restaurant Condominium Housing Factory & Industrial Zone Military-related facilities

Domestic
Meter No

YCDC facilities Administrative facilities Hospital
No,

AmountHotelSchool

Survey of Water consumption by business type and meter size 23



10 0 0 0 0 0 0 0 0 10

5 3 0 0 0 0 0 0 0 8

0 0 0 0 0 0 0 0 0 0

3 0 1 0 2 0 0 0 0 6

5 0 0 0 1 0 0 1 1 8

269 0 0 3 9 0 2 1 0 284

0 0 0 0 0 0 0 0 0 0

0 2 0 0 3 0 1 0 0 6

0 0 0 0 0 0 0 0 0 0

2 0 1 0 2 2 0 0 0 7

0 0 0 1 0 1 0 1 0 3

294 5 2 4 17 3 3 3 1 332

1,344 5 2 0 4 2 0 0 0 1,357

1,638 10 4 4 21 5 3 3 1 1,689

φ75 φ100 φ150 φ200 TOTAL

YCDC facilities

Dagon

Usage Type φ20 φ25 φ30 φ40 φ50φ13

Domestic

All Total

Housing
Factory & Industrial zone

Military-related Facilities

Pagoda

Total

Admini Facilities
Hospital
School
Hotel

Commercial & Restaurant

Condominium

Total number of each T/S by business type and meter size

24



φ20～φ40 φ 50 φ 75 φ100 φ150 φ20～φ40 φ 50 φ 75 φ100 φ150 φ20～φ40 φ 50 φ 75 φ100 φ150 φ200

30 0 0 0 0 20 3 3 2 1 231 21 7 7 7 1

φ20～φ40 φ 50 φ 75 φ100 φ150 φ20～φ40 φ 50 φ 75 φ100 φ150 φ20～φ40 φ 50 φ 75 φ100 φ150 φ200

1 4 0 0 0 144 21 6 20 6 180 11 5 5 3 0

φ20～φ40 φ 50 φ 75 φ100 φ150 φ20～φ40 φ 50 φ 75 φ100 φ150 φ20～φ40 φ 50 φ 75 φ100 φ150 φ200

38 2 0 0 0 22,575 540 38 34 6 228,167 122 25 37 17 2

φ20～φ40 φ 50 φ 75 φ100 φ150 φ20～φ40 φ 50 φ 75 φ100 φ150 φ20～φ40 φ 50 φ 75 φ100 φ150

538 23 12 2 0 1,662 59 3 8 3 6 3 4 3 3

φ20～φ40 φ 50 φ 75 φ100 φ150 φ200

253,592 809 103 118 46 3

 Water meter total ｉｎｓｔａｌｌａｔｉｏｎ number ｂｙ business type and ｄｉａｍｅｔｅｒ　

30

Military-related facilities

YCDC facilities Hospital

TOTAL

Pagoda

40 23,193 228,370

575 1,735 19

254,671

Domestic

DEC / 2016

Hotel

29 274

5 197 204

Administrative facilitiesCondominium Housing

School Commercial 

Factory & Industrial Zone

25



Usage of building Unit water supply volume Usage time Usage Form Personnel per Remark

[ per day ] [ h / D ] effective area etc.

1 Residence     200～  400L /one person 10 Per one resident 0.16 person/㎡

Condominium     200～  350L /one person 15 Per one resident

2 Office      60～  100L /one person 9 Per one worker 0.20 person/㎡

3 Factory      60～  100L /one person working hours Per one worker standing work 0.1p/㎡

+ 1 hour sitting work  0.3p/㎡

4 Hospital   1,500～3,000L /one bed 16 1㎡/Total area

  or 30～   60L /㎡

5 The entire hotel     500～6,000L /one bed 12

Guest room     350～  450L /one bed 12

6 Caffe      25～   35L /one guest 10

  or 55～  130L /㎡ 1㎡/Store area

7 Restaurant      55～  130L /one guest 10

  or110～  530L /㎡ 1㎡/Store area

8 Department store   or 15～   30L /㎡ 10 1㎡/Total area Guest+worker

9 School      70～  100L /one person 9 Per one person Teacher+student

10 Terminal station             10L /1,000 person 16 Per 1,000 passengers Train water supply and car wash

water separately

11 Pagoda             10L /one person 2 Per one visitor

Church
12 Library             25L /one person 6 Per one visitor 0.40 person/㎡The monk and worker is 

separately added.

Water supply usage volume of each unit of  each
building and water supply usage time.
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Flat rate TOTAL Water usage Water meter Population Household

Domestic Apartment Store onlｙ Residence Facility Staff House Facility Staff HouseResidenceApartment FacilityStaff HouseFacilityStaff HouseFacilityStaff HouseDomestic H-h number Population number population

(A) (A × B) ( A×B /C) ( C ) (B)

9 1 3 0

12,712 0 146 585 2 0 11 0 448 180 0 0 0 0 0 37 5 0 65,471 13,965 203,948 4.7

0 0 0 0

4,097 0 0 100 0 0 1 0 0 0 0 0 0 0 0 0 0 0 19,306 4,198 165,626 4.6

10 1 0 0

15,538 0 37 150 18 0 23 0 93 0 0 0 0 476 0 2 3 0 74,185 16,259 371,646 4.7

13 0 5 1

5,239 501 149 597 1 407 23 0 0 49 80 0 0 142 42 48 7 1,518 39,668 6,630 220,556 4.7

0 0 0 0

5,000 0 0 186 0 0 3,767 37,603 5,186 167,448 4.2

30 2 6 0

15,388 185 133 1,159 5 127 32 36 0 1,574 0 20 0 0 0 0 147 6 0 84,985 17,223 209,486 4.6

0 0 0 0

2,603 0 43 173 0 0 1 1 0 0 0 0 0 0 0 0 0 97 14,370 2,821 75,325 5.0

16 2 7 9

6,408 0 216 584 2 612 40 1,186 1,077 0 1,476 6 4 0 688 0 0 62 6 1,749 63,443 9,189 70,946 4.6

22 1 4 0

15,655 0 343 1374 9 6 67 4 313 0 0 0 0 0 0 118 17 25 81,752 17,933 161,126 4.7

48 7 7 0

27,643 0 248 1,196 1 12 44 2 4 0 0 0 0 198 0 235 33 3,276 29,478

5 0 0 0

5,319 0 23 90 0 4 15 1 0 0 0 0 0 286 0 29 7 0 5,779

22 2 0 0

8,854 0 91 365 3 205 30 0 50 0 0 31 0 45 0 70 10 136 9,729

0 0 0 0

5 0 160 636 0 0 0 0 0 0 0 0 0 0 0 0 0 0 801

19 5 18 0

9,652 0 1,214 900 5 523 27 0 28 0 0 4 0 1 2 74 10 0 47,795 12,456 305,283 4.3

31 1 1 0

8,724 0 353 1,412 4 8 11 0 0 0 0 4 0 5 0 170 23 1 45,756 10,747 343,526 4.5

10 6 29 19

9,091 609 409 420 142 0 43 3 90 0 2,500 25 6 0 0 76 11 277 59,832 10,901 198,113 4.6

9 0 5 23

6,078 0 141 550 2 0 15 0 328 0 258 3 0 5 0 38 6 8 32,526 7,203 160,307 4.5

4 5 2 28

916 0 47 157 0 171 12 0 0 0 467 0 0 0 0 4 3 1,532 14,607 1,379 84,569 4.5

6 1 0 0

1,387 0 66 263 0 0 0 0 0 0 0 1 0 1,338 0 52 7 0 7,457 3,121 687,867 4.5

5 1 2 5

1,362 0 65 258 0 0 10 0 0 0 273 0 0 0 0 26 4 1,697 15,095 1,738 99,619 4.2

2 2 1 0

244 0 18 71 1 15 9 13 11 645 0 0 0 0 0 5 1 702 7,829 1,038 111,514 4.6

8 0 5 5

1,441 0 30 119 2 11 9 3 20 60 173 0 0 1 0 4 1 1,048 12,654 1,661 55,482 4.4

6 1 6 15

1,313 0 60 228 7 6 7 2 1 25 204 3 1 0 0 30 5 835 11,528 1,692 25,082 4.4

36 6 44 22

8,650 0 877 539 149 21 1,583 48,569 10,677 96,732 4.5

7 0 27 2

3,379 0 146 584 1 3 19 5 0 0 2 0 0 0 0 35 5 2,941 29,060 4,213 47,160 4.2

4 0 15 0

2,365 0 144 580 9 4 31 39 0 0 0 0 0 0 0 31 5 2,368 21,980 3,227 25,057 4.1

10 0 25 1

3,487 0 547 1,148 8 12 54 1 2 0 35 0 0 0 0 51 11 3,704 40,320 5,357 33,336 4.8

9 1 22 11

2,642 0 180 713 5 0 80 1 0 0 11 0 0 0 0 32 9 4,000 30,979 3,715 29,853 4.2

0 0 1 0

0 0 0 7 0 0 3 5 0 0 0 0 0 0 0 11 2 0 69 29 2,826 4.9

13 3 0 0

4,238 0 0 207 0 6 22 2 0 0 0 0 0 0 0 27 4 0 20,057 4,522 172,857 4.5

14 1 16 3

0 4,213 193 564 1 73 39 61 0 0 150 0 59 2 0 30 4 2,158 32,041 5,165 40,995 4.4

15 0 22 0

6,065 0 128 580 2 1 32 62 0 60 0 18 0 0 44 7 3,380 44,761 6,828 48,455 4.4

28 1 15 33

734 12,963 323 1,200 2 374 28 975 35 7 792 3 0 32 0 0 121 17 5,012 108,506 15,922 132,494 4.9

46 4 25 59

26,509 0 269 1,117 18 54 24 3 372 84 225 0 0 0 0 91 13 5,904 150,836 28,575 165,313 4.4

457 54 313 236

217,414 18,471 6,616 18,086 0 0 0 250 2,630 747 2,404 2,872 2,684 6,646 71 804 2,213 44 1,820 256 279,357 5,177,426 #REF!

Coverage

32.1%

11.7%

20.0%

89.4%

184 55

0

5

10

1

333,293 4.8

45,148 4.413.6%

13 23 2

28.8%

22,144

34,281

326,10047,718

91.2%
0 0

138
Mingalarthaungnyunt

13,697 1,523 376 67 37 3 4 0

1,488,604

1.1%

17,394

32,166

9,620

11,115

10,168

13,007

7,228

3,246

1,657

641

5,421

180,418 54.1%

78.2%

3,594

1,702

2,876

2,620

10,793

6,919

5,361

8,400

7.0%

22.8%

46.0%

50.2%

61.6%

87.7%

121.0%

2.4%

11.6%

92.4%

81.9%

103.8%

8,440

8,953

18,475

2,874

13,792

50.7%

15.7%

13.3%

30.2%

20.3%

17.3%

7,376

14

4,457

7,282

10,173

15.2%

18.0%

22.5%

40.6%

19.1%

84

0 0 42

1,387 329 0 0 0 1 1,338 59

9,700 829 142 0 87

1 31 45 80

691 2 15 328

13,930

4,197

15,784

1,765 12 11 0 4 5 193

2,114 528 27 2 4 3

0

12 0

3 5 44

45 3 31

0 0 7

247 8 1

0

153

0 0 0

0 0

0 0 0

6 0 68

170

4 0 352

Hlaingthayar

8,650

149 13 12

Sanchaung

Kyeemyindaing

Alone

Dagon

Bahan

1,362

244

1,441

1,313

323 0 10

1,416 14 63

13 9

Thaketa
5,588 746

Industrial zone Religious

North Dagon
12,712 731 2 11 454

YCDC Facilities Admini Facilities Housing

Condminium

Militaly

Township
Domestic Commercial

School Hospital Hotel

South Dagon
187 18 23 1 0 476

East Dagon
4,097 100 0 1 0 0 0

15,538

Dagon-Seikkan
5,000 186 0 0 0 0 0

Yankin

Dawbon

Thingangyun
15,573 1,289 132 34 3

2,603 216 0 2 0

6,408 800 614 172 1,077

40

Kamayut

Hlaing

Mayangone

Shwepyithar

Insein

Mingalardon

North Okkalapa

South Okkalapa

30

89 16 22 656 0 0 6

22 0 1 5

288

Lanmadaw
3,379 730 4 24 0 0 0

36

Pabedan
3,487 1,695 20 55 2 0 0 62

Latha
2,365 724 13 70 0 0 0

41

Seikkan
0 7 0 8 0 0 0 13

kyauktada
2,642 903 5 81 0 0 0

31

Bothataung
4,213 757 74 45 0 6 2 34

Dala
4,238 207 6 24 0 0 0

Pazundaung
6,065 608 3 58 2 4 0

9,652

8,724

6,078

104

TOTAL
241,057 25,348 2,473 1,114 3,529 106 2,544 2,112

Tarmwe
26,509 1,386 42 27 373

916 234 171

51

15,655 1,717 15 71 313 0 0 135

27,643 1,244 13 46 4 0 198 268

331,586

0 286 36

Aung Mingalar
5 796 0 0 0 0 0

456 208 30

Shwepaukan
5,319 113 4 16 0

8,854

0

Service coverage 27



LS-2: Hydraulic analysis

Calculation of distribution pipe diameter based on required

distribution amount.
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To calculate proper diameter of distribution pipe (D≧Φ75), generally 

Hazen Williams chart is used.

The factors are “Velocity”, 

“Hydraulic Gradient” 

and “Tentative Diameter”.

If two of these are defined, another factor can be estimated by using the 

chart which is based on  Hazen Williams formula.

Hazen Williams chart 
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Calculate from chart
Diameter：

D＝Φ100mm
Velocity：

V＝1.0m/sec
You can find
Flow Quantity：

Q≒470L
Hydraulic Gradient

Ｉ ≒11‰

Calculation by using formula:
Ｑ＝Ａ・Ｖ,  Therefore,
Ｑ＝0.05m×0.05m×π×1.0m

＝0.00785㎥/sec
＝0.471㎥/min≒470Ｌ/min

Hazen Williams chart

Q=470L

I=11‰

30



Pressure loss can be avoided by adjusting supply water with 
each distribution network.

Hydraulic Gradient (I) shows the ratio of head loss to length 
of pipeline.

I    (xx‰) = Head loss (H)              unit length

I＝ H / L × 1000
I＝11‰  ⇒ 11×1/1000  ＝ 0.011m (Water head loss)

Hydraulic gradient
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Hydrauric gradient

　　　　※　　When water flows through the pipe length L in the above figure, water head loss (=h) occurs.

  ☛　h is obtained from correlating the relationship with pipe diameter and flow volume

        and velocity of flow from the official chart of Weston and Hazen.

　☛　The water pressure in the pipes is the same in a state where water 
    is stationary,but in the case where water flows, a part of the
    kinetic energy disappears by friction with the inner wall of the 
    pipes or the like.
     This loss of energy is converted to water head(water pressure)
    and expressed in length is called water head loss(pressure loss).

Horizontal

Ｌ

Z 1 Z 2

V 1 V 2

Z 1 Z 2＝Baseline

Z = elevation head

= Pressure head
P
W

P 1 P 2
W W

Hydraulic gradient line = I = 

V2

2g = Velocity head

W

P P

W

Hydrostatic

head (V=0)

Hydrostatic

head (V=0)

h

Water head loss ( h ) = Ｌ (m) × I (‰)

L

h
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Caluculation example-(1)
☛ Ⅰ Caluculate water head loss -1

Pipe Length ( L ) = 100 m

Pipe Diameter = φ50 mm

P = Set water pressure = 0.2 Mpa ≒ 20.0m (water head)

P 

Q = Flow Quantity      = 200 L/min

※ Ground height is horizontal

① Hydraulic gradient from official chart ⇒64 ‰ = 0.064 (Weston chart)

② Water head loss ( h ) ＝ Ｉ×Ｌ＝ 64 ‰×100 m = 0.064 ×100 m＝6.4m (Residual water head

＝20.0m-6.4m＝13.6m)
☛ Ⅱ Caluculate water head loss -2

Pipe Diameter = φ50 mm

Pipe Length ( L ) = 100 m + 1.0m

＋1.0 m ＝ Vertical Height

＝

It becomes a direct water head loss

φ50 mm and 200 L/min

➪

① Hydraulic gradient from official chart ⇒64 ‰ = 0.064 (Weston chart)

➪

φ50 mm and 200 L/min

② Water head loss ( h1 ) ＝ Ｉ×Ｌ＝ 64 ‰ ×(100+1.0)m ＝ 0.064 ×101 m ＝ 6.464 m

③ Water head loss ( h2 ) ＝ Direct Head Loss ＝ Vertical Height          ＝ 1.0 m

④ Total Water head loss ( Σh ) ＝ ②＋③＝7.464 m (Residual water head ＝20.0m-7.464m＝12.536m)

Q = 200 L/minP 
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Diameter Hydraulic dynamin gradient Flu id velocity

(mm) （　‰　） （ m/sec ） （ L/sec ） （ m/min ） （ m/hour ）

       13                400            2.074             0.275             16.518               0.991

       20                200            1.811             0.569             34.134               2.048

       25                150            1.763             0.865             51.924               3.115

       40                 70            1.541             1.937            116.202               6.972

       50                 50            1.478             2.902            174.108              10.447

       75                 30            1.357             5.996            359.766              21.586

      100                 20            1.307           10.265            615.918              36.955

      150                 13            1.337           23.630          1,417.806              85.068

      200                  9            1.314           41.287          2,477.232            148.634

      250                  7            1.321           64.826          3,889.572            233.374

Quantity of flow

Fluid velocity and quantity of flow for hydraulic dynamic gradient

❐ This table shows the diameter of water pipes.
Hydraulic gradient according to the flow late and flow velocity in the pipe.

❐ Hydraulic gradient is proportional to flow velocity and flow rate, inversely
proportional to pipe diameter.

34



Hydraulic gradient     ⇨ I=170‰ ➡ 0.17m (head loss)

Flow curve chart by Weston’s Formula

F
lo

w
 r

at
e 

(L
/s

ec
)

Pipe diameter  ≦ φ 50mm
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L/sec L/min

0.02          1.2

0.03          1.8

0.04          2.4

0.05          3.0

0.06          3.6

0.07          4,2

0.08          4.8

0.09          5.4

0.10          6.0

0.15          9.0

0.20        12.0

0.25        15.0

0.30        18.0

0.40        24.0

0.50        30.0

0.60        36.0

0.70        42.0

0.80        48.0

0.90        54.0

1.00        60.0

1.25        75.0

1.50        90.0

2.00      120.0

2.50      150.0

3.00      180.0

4.00      240.0

5.00      300.0

6.00      360.0

7.00      420.0

8.00      480.0

9.00      540.0

10.00      600.0         36.000 0.458

        28.800 0.955 0.303

        32.400 0.377

        21.600 0.535 0.180

        25.200 0.736 0.237

        14.400 0.267 0.094

        18.000 0.399 0.133

          9.000 0.111 0.040

        10.800 0.154 0.058

          5.400 0.423 0.048 0.016

          7.200 0.681 0.079 0.030

          3.600 0.567 0.205 0.024 0.008

          4.500 1.684 0.289 0.033 0.011

          2.880 0.375 0.141 0.016 0.006

          3.240 0.462 0.171 0.020 0.007

          2.160 0.228 0.088 0.010 0.004

          2.520 0.294 0.100 0.013 0.005

          1.440 0.771 0.115 0.040 0.005

          1.800 0.170 0.060 0.007 0.003

          0.900 0.343 0.048 0.019

          1.080 0.480 0.066 0.025 0.003

          0.540 0.154 0.021 0.008

          0.720 0.226 0.035 0.013

          0.324 0.059 0.009

          0.360 0.065 0.011 0.004

          0.252 0.039 0.006

          0.288 0.050 0.008

          0.180 0.023 0.004

          0.216 0.030 0.005

          0.108 0.010

          0.144 0.016

㎥ / hour φ13mm φ20mm φ25mm φ30mm φ40mm

          0.072 0.005

Flow rate Water head loss / 1m

Water head los by the Weston formula 36



unit

Sectional area ㎡

ratio of area

Domestic Commercial Domestic Commercial Domestic Commercial Domestic Commercial Domestic Commercial Domestic Commercial Domestic Commercial Domestic Commercial Domestic Commercial Domestic Commercial

㎥

0.0117750

0.0137375

0.0157000

0.0066234

0.0021980

0.0025120

0.0034344

0.0039250

0.0077273

0.00883130.0009813

0.0010598

0.0012364

0.0014130

0.0018840 0.0029438

0.0003925

0.0004416

0.0004906

0.0006133

0.0007359

0.0008586

0.00245310.0015700

0.0005652

0.0006359

0.0007065

0.0008831

0.0062800

0.0070650

0.0078500

0.0098125

0.0002944 0.0004239 0.0007536 0.0011775

0.00137380.0003434 0.0004946 0.0008792

0.0035325

0.0039741

0.0044156

0.0055195

0.00157000.0010048

0.0011304

0.0012560

0.0017663

0.0019625

0.0002453

0.0002826 0.0005024 0.0007850

0.00098130.00062800.0003533

0.0003925

0.00058880.00037680.00021200.0001472

0.0001963

0.0353250

0.0015700

0.0023550

0.0031400

0.0039250

0.0008831

0.0013247

0.0017663

0.0022078

0.0026494

0.0141300

0.0158963

0.0176625

0.0220781

0.0264938

0.0309094

0.0035325

0.0052988

0.0070650

0.0088313

0.0105975

0.0123638

0.0047100

0.0054950

0.0314000

0.0392500

0.0471000

0.0549500

0.0628000

0.0441563

0.0490625

0.0613281

0.0735938

0.0858594

0.0981250

0.0098125

0.0147188

0.0062800

0.0094200

0.0125600

0.0157000

0.0196250

0.0245313

0.0282600

V=2.00m/s

4.906E-05 0.00007065 0.0001256 0.0001963 0.0004416

0.0030909

9.813E-05 0.0001413 0.0002512

V=  0.8m/s

V=  0.9m/s

V=  1.0m/s

V=1.25m/s

V=1.50m/s

V=1.75m/s

0.0004710

0.0005495

0.0006280

V=  0.1m/s

V=  0.2m/s

V=  0.3m/s

V=  0.4m/s

V=  0.5m/s

V=  0.6m/s

V=  0.7m/s

0.0001884

0.0002198

0.0002512

0.0002826

0.0003140

0.0003925

156.25

0.0000314

0.0000628

0.0000942

0.0001256

0.0001570

0.0007850 0.0017663 0.0031400 0.0049063

0.0188400 0.0294375

0.03434380.0219800

0.0251200 0.0392500

0.0490625

1.00 1.56 2.25 4.00 6.25 14.06 25.00 56.25 100.00

0.0003140 0.0004906 0.0007065 0.0012560 0.0019625 0.0044156 0.0078500 0.0176625 0.0314000

Cross-section flow rate comparison table
φ20mm φ25mm φ30mm φ40mm φ50mm φ75mm φ100mm φ150mm φ200mm φ250mm
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LS-3 : Distribution pipe laying

Pipe laying method and laying position for each pipe.
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၁။ Title

Pipe laying work &  Pipe jointing

၂။ ရညရွ်ယခ်ျက် င့် ကန်သ့တခ်ျက်

Design drawing က သတမ်တထ်ားသည့် အတငိး် မတညေီသာ ပိကအ်မျိ းအစား င့် ေြမြပငအ်ေနအထားေပ
မတည၍် ပိကအ်မျိ းအစားခွ၍ဲ ပိကလ်ငိး်ချြခငး်

၃။ အတေိကာကအ်သးံများ င့် အဓိပါယဖွ်င်ဆ့ခိျကမ်ျား

(DIP - Ductile Iron Pipe)
(RRVP – Un-plasticized Polyvinyl Chloride Pipe With rubber ring type joints)
(HDPE - High Density Polyethylene)

၄။ လပ်ငန်းတာဝန်များ င့် တာဝန်ယမ တာဝန်ခံမ
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၅.၁
(က) Preparations for DIP piping - （Tools & Parts)ｂ

Push ring, Lubricant, Rubber ring , Bolts & Nuts , Ratchet , Torque Wrench , check gate
(ခ) Preparations for RRVP piping - （Tools & Parts)

Lubricant, brush , tower , V- Jacking , TH_Grip , Ratchet, Check gate
(ဂ) Preparations for HDPE piping - （Tools & Parts)-

EF-Controller, Cold ring , scraper , chain cramp , scraping length

,
၅.၂ DI ပိကဆ်ကြ်ခငး်

(က) ပိကတ်ပ်ဆငသ်ည့ေ်နတ့ငွ ်စစီ ထားသည့ ်DIP င့လ်အိပ်ေသာ ပိကဆ်ကပ်စညး်များက ိsite
       သိယ့ေဆာငလ်ာပါ။
(ခ) ပထမ ဦး စာွ DIP ၏အတွငး်ပိငး်ကသိန ့် ငး်ေအာငလ်ပ် ပီး ၊ မသက်ဆငိေ်သာ ပစညး်များ ပါဝငမ် 

           မ ိေ ကာငး်အတညြ်ပ ပါ။
(ဂ) ပိကထ်တက်န ်အချက်အလကမ်ျားက ိေဖာ်ြပထားသည် ့လဂိအိမတအ်သားအား ပိကအ်ေပ ဘကတ်ွငြ်ဖစေ်အာင်
      ပိကတ်ပ်ဆငသ်ည့ေ်နရာအနးီသိ ့ သယေ်ဆာငေ်ပးပါ။ 
(ဃ) ဒဇိီငး်သတမ်တခ်ျက်များအေပ အေြခခသံည် ့ပိကခ်ျမည့ေ်နရာ၏ ပိကေ်အာကေ်ြခ ိ တးေဖာ်ထား ိေသာ     
       အတမိ်အနက် င့ ်အကာအကယွသ်ခဲငး်ထားြခငး်အား စစေ်ဆးပါ။
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(င) DIP စဖ်ကစ်လးံတငွ ်ချိတ်ဆွခဲါးပတပ်တထ်ား ပီး ၊ အ ကးီစားစက်ယ ရား သိမ့ဟတ ်ပစညး်ကရိိယာများ 
     ချိတဆ်ွထဲားသည့ ်ပတ်ဝနး်ကျငလ်ြံခံ ေရးအား စစေ်ဆး ပီး ၊ ေ  / ေနာက ်အချိတအ်ဆက ်ဆက်သယွထ်ားသည့ ်
     ေနရာအား စစေ်ဆးလျက ်ညငသ်ာစာွ ကတတက်ျငး်ထသဲိ ့ DIP က ိချပါ။
(စ) DIP ပိကေ်ြဖာင့ ် စဖ်ကလ်းံတငွ ်ပိကဆ်ကရ်နအ်လိင့ာ ၊ Spigot နဲ ့ Socket တိ ့ ပါ ိ ပီး ၊ ပိကလ်ငိး် 
     တစ်ေြဖာင့တ်ညး် (အစ ) အဆက်လကိ ်တညေ်ဆာကထ်ားသည့အ်ခါမျိ းတငွ ်စညး်ကမ်းသတမ်တခ်ျက်အေနြဖင့ ်
     Socket အား Upstream ဘကတ်ငွ ်လညး်ေကာငး် ၊ Spigot အား Downstream ဘက်တွငလ်ညး်ေကာငး် 
     ထား ိ ပီး Spigot အား Socket ထသဲိ ့ ထည့သ်ငွး်သည့ပံ်စမံျိ းြဖင့ ်ဆကပ်ါ။
(ဆ) ပိကေ်ြဖာင့မ်ျားအား ဆက်သယွေ်သာအခါ၊ မဆကမ် ီSpigot ဘကတ်ငွ ်ေချာဆသီတ် ပီး ၊ Normal push ring,
       Rubber ring ဘကြ်ခမး်တငွ ်ပိကက် ိတပ်ဆငပ်ါ။
(ဇ) ထိအ့ြပင ်Tee င့အ်တ ပိက ်branch ခွြဲခငး် ၊ ပိကလ်ငိး် စသညတ်ိ၏့ ပိကဆ်ကရ်ာတငွ ်ေထာင့ေ်ြပာငး်ြခငး်  
      များအတကွ ်ပိကေ်ကးွအား အသးံြပ ပါက ၊ ပိကတ်ွငး် ေရဖိအား အတက်အကျေ ကာင့ ်ပိကြ်ပ တထ်ကွ်မအား 
      ကာကယွတ်ားဆးီရန ်ရညရွ်ယ် ပီး Special push ring အား အသးံြပ ရပါမည။်
(စျ) Spigot အား Socket ထသဲိ ့  (သိမ့ဟတ ်Socket အား Spigot ထသဲိ ့) ထည့သ်ငွး် ပီး ၊ Spigot ထည့သ်ငွး်သည့ ်
      အမတအ်သားမျ းြဖင့ ်ပိကထ်ည့သ်ငွး်သည်အ့တိမ်အနကက်စိစေ်ဆးပါ။
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(ည) သင့ေ်လျာ်ေသာထည့သ်ငွး်ရမည့ ်အတမိ်အနကအ်ား စစေ်ဆး ပီးေနာက၊် Rubber ring က ိ
     ပထမမျ း င့ ်ဒတယိမျ း ကားအထ ိတနွး်ထည့် ပီး ၊ Push ringက ိRubber ring တွင ်အညအီမ  
     လကိေ်လျာညေီထြွဖစေ်အာင ်တနွး်ထည့ရ်ပါမည။်
(ဋ) Rubber ring က ိSocket ထသဲိတ့နွး်ပိ ပီ့းေနာက ်၊ Socket ဘက် ိ T-Bolt အား bolt ထည့ရ်မည့ ်အေပါက ်

     မတဆင့ ်Push ring ေပ ိ bolt ထည့ရ်မည့ ်အေပါကတ်ငွ ်Nut င့တ်ငး်ကျပ်စာွကျပ်ရပါမည။်
(ဌ) ပိကအ်ချငး်ေပ  မတည၍် ကျပ်မည့ ်Bolt အေရအတကွ်များ ကာွြခား ငိေ်သာေ ကာင့ ်လအိပ်ေသာ 
      အေရအတကွက် ိ ကိ တငြ်ပငဆ်ငထ်ားရပါမည။်
      (၃ သိမ့ဟတ ်၄ လက်မ⇒ Bolt × ၄ ခ ၊ ၆ လက်မ⇒ Bolt × ၆ ခ)

(ဍ) Bolt ကကိျပ်ေသာအခါ Nuts များအားလးံက ိညတီညမီ တငး်ကျပ်စာွ ကျပ်ထားရနအ်ေရး ကးီသည် ့
     အတကွ်ေ ကာင့ ်ပထမတွင ်Nut များအားလးံက ိယာယ ီခပ်ေလျာေ့လျာ ့ကျပ် ပီး ၊ ထိေ့နာက ်Push ring သည ်
     Rubber ring အား Socket ထသဲိ ့ အညအီမ တနွး်ထည့ေ်ပးရန ်ေထာင့မ်ျ းေပ တငွ ်(ကန ့လ်န ့ြ်ဖတ)်  ၂ မ ၃ 
     ကမိ်စ ီအလည့က်ျြဖင့ ်ကျပ်ထည့ြ်ခငး်က ိအြပနအ်လနလ်ပ်ရပါမည။်
(ဌ) သတမ်တထ်ားေသာ Nut ကျပ်ရမည့ ်အားက ိTorque (100N) ြဖင့စ်စေ်ဆးရပါမည။်
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Kind of jointing ( D.I.P )

T-type joint(Push-on type)

Used on Lagunpyin project

K-type joint(Mechanical joint)

Rubber

Rubber

Used on our project

Bolt & nut
Push ring

Rubber
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※ GENERAL ASSESSMENT OF PIPE MATERIALS

General Characteristics Pipe Laying Workability

Description DIP PVC
(RR) HDPE Description DIP PVC

(RR) HDPE

Mechanical properties ◎ △ △ Trench and bedding ◎ △ △

Safety against external pressure ◎ △ △

Jointing work

Jointing ○ ○ △

Safety against internal pressure ◎ △ △ Pipeline 
deflection ○ ○ ◎

Joints

Water-tightness ◎ ◎ ◎ Backfilling ◎ △ △

Flexibility ◎ ◎ △ Transportation and handling ○ ○ ○

Restraint performance X/◎1) X ◎ Repair of damaged pipeline ◎ ◎ X

Adaptability to soft ground ◎ ◎ ◎ Service connection ◎ ◎ ○

Corrosion
resistance

Corrosion resistance ○ ◎ ◎ Permeation of organics ◎ X X

External corrosion 
protection ○ ◎ ◎

Price
(ratio)

Φ75 (PVC =100) 350 100 150

Internal corrosion 
protection ◎ ◎ ◎ φ150 (PVC =100) 230 100 130

Electrolytic corrosion 
resistance ○ ◎ ◎ Note 1) Flexible joint/Restrained joint

◎: Excellent          ○: Good                                                     △: Relatively poor          X: Inferior
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Safety measures

Stopper

Stopper

Safety measures to prevent collapse and rotation fall when pipe are stacked

and stored or temporarily placed on the road. 
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How to hang pipe
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၅.၃ RRVP ပိကဆ်ကြ်ခငး်

(က) ပိကတ်ပ်ဆငသ်ည့ေ်နတ့ငွ ်စစီ ထားသည့ ်DIP င့လ်အိပ်ေသာ ပိကဆ်ကပ်စညး်များက ိsite
       သိယ့ေဆာငလ်ာပါ။
(ခ) ပထမ ဦး စာွ DIP ၏အတွငး်ပိငး်ကသိန ့် ငး်ေအာငလ်ပ် ပီး ၊ မသက်ဆငိေ်သာ ပစညး်များ ပါဝငမ် 

           မ ိေ ကာငး်အတညြ်ပ ပါ။
(ဂ) ပိကထ်တက်န ်အချက်အလကမ်ျားက ိေဖာ်ြပထားသည် ့လဂိအိမတအ်သားအား ပိကအ်ေပ ဘကတ်ွငြ်ဖစေ်အာင်
      ပိကတ်ပ်ဆငသ်ည့ေ်နရာအနးီသိ ့ သယေ်ဆာငေ်ပးပါ။ 
(ဃ) ဒဇိီငး်သတမ်တခ်ျက်များအေပ အေြခခသံည် ့ပိကခ်ျမည့ေ်နရာ၏ ပိကေ်အာကေ်ြခ ိ တးေဖာ်ထား ိေသာ     
       အတမိ်အနက် င့ ်အကာအကယွသ်ခဲငး်ထားြခငး်အား စစေ်ဆးပါ။
(င) RRVP စဖ်ကစ်နွး်တငွ ်အေထာကအ်ပံလ့ပ်ထား ပီး ၊ ေ  / ေနာက ်အချိတအ်ဆက ်ဆကသ်ယွထ်ားသည့ ်
     အေနအထားအား စစေ်ဆးေနစ လျက ်ညငသ်ာစာွ ကတတက်ျငး်ထသဲိ ့ RRVP က ိချပါ။
(စ) RRVP ပိကေ်ြဖာင့ ် စဖ်ကလ်းံတငွ ်ပိကဆ်ကရ်နအ်လိင့ာ ၊ Spigot နဲ ့ Socket တိ ့ ပါ ိ ပီး ၊ ပိကလ်ငိး် 
     တစ်ေြဖာင့တ်ညး် (အစ ) အဆက်လကိ ်တညေ်ဆာကထ်ားသည့အ်ခါမျိ းတငွ ်စညး်ကမ်းသတမ်တခ်ျက်အေနြဖင့ ်
     Socket အား Upstream ဘကတ်ငွ ်လညး်ေကာငး် ၊ Spigot အား Downstream ဘက်တွငလ်ညး်ေကာငး် 
     ထား ိ ပီး Spigot အား Socket ထသဲိ ့ ထည့သ်ငွး်သည့ပံ်စမံျိ းြဖင့ ်ဆကပ်ါ။
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(ဆ) ပိကဆ်ကသ်ယွေ်သာအခါ၊ မဆက်မ ီSpigot ဘက ် င့ ်Socket အတငွး်ဘကတ်ွင ်တပ်ဆငထ်ားေသာ 
       Rubber ring အေြခအေနအား စစေ်ဆး ပီးေနာက ်၊ Socket အတငွး်ဘက် င့ ်Spigot အြပငဘ်ကက် ိbrush
       ြဖင့ ်သန ့် ငး်ေရးအား လပ်ေဆာငရ်ပါမည။်
(ဇ) ဆကသ်ယွမ်ည့ ်မျက် ာြပငအ်ား သန ့် ငး်ေရးလပ်ေဆာင် ပီးေနာက ်ဆက်မည့ ်ပိက ် စဘ်က်လးံတငွ ်ေချာဆကီ ိ
      သတလ်ိမ်း (Spigot ဘက် ိ Taper ပါ ိသည့ ်အပိငး်တငွ ်လေံလာကစ်ာွ သတလ်ိမ်း) ပီး ၊ ပိကဆ်ကက်ရိိယာ 
      (V-Jack) အား တပ်ဆင် ပီး ၊ ပိကဝ်င် ိး၏ အလျားလကိ ် င့ ်ေဒါငလ်ကိ ်ဦးတညရ်ာဘကမ်ျားအား စစေ်ဆးလျက ်
      ပိကဆ်ကြ်ခငး်အားလပ်ေဆာငရ်ပါမည။်
(ဇ) ထိအ့ြပင ်Tee သးံ ပီး ပိက ်branch ခွဲြခငး် ၊ ပိကေ်ကးွ စသညတ်ိ၏့ ပိကဆ်ကရ်ာတငွ ်ေထာင့ေ်ြပာငး်
      (ဒဂီရ ီအေြပာငး်အလလဲပ်) ြခငး်များတငွ ်၊ ပိကတ်ွငး် ေရဖိအား အတက်အကျေ ကာင့ ်ပိကြ်ပ တထ်ကွ်မအား 
      ကာကယွတ်ားဆးီသည့ ်သတ ပစညး် (TH-grip) အား တပ်ဆငရ်ပါမည။်
(စျ) TH-grip အား Tee-joint င့ ်Bent တိ၏့ Socket င့ ်Spigot စဖ်ကစ်လးံ င့ ်ပိကဆ်ကမ်ျားတငွ ်
       ဆကသ်ယွသ်ည့ ်Upstream ဘက ် င့ ်Downstream ဘက် ိပိကေ်ြဖာင့် င့ ်ပိကေ်ြဖာင့အ်ဆကအ်စိတပ်ိငး် 
       တိတ့ွငလ်ညး် တပ်ဆင် ပီး ၊ ပိကအ်ားထနိး်ညြိခငး်လပ်ေဆာငသ်ည့ ်အရာအြဖစထ်ားရပါမည။်
(ည) Spigot အား Socket ထသဲိ ့  (သိမ့ဟတ ်Socket အား Spigot ထသဲိ ့) ထည့သ်ငွး် ပီး ၊ Spigot ထည့သ်ငွး်သည့ ်
      အမတအ်သားမျ းြဖင့ ်ပိကထ်ည့သ်ငွး်သည် ့ပိကအ်ဝငအ်ား စစေ်ဆးရပါမည။်
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RR-PVC jointing tool

Chamfer machine
(grinder & sand paper)Inserting machine for RRPVC

56



57



58



59



60



61



62



63



64



65



66



67



68



69



70



(ဋ) ပိကဆ်က် ပီးေနာက ်၊ စစ ်ေဆးသည့ ်ေပတ ံ(Check gate) ြဖင့ ်ပိကအ်ထက်ေအာက ်၊ ဘယည်ာ တိ၏့ 
      သင့ေ်လျာ်သည့ ်အဝငအ်ား စစ်ေဆးရပါမည။် 
(ဌ) ပိကြ်ဖတေ်တာက်သည့အ်ခါ ပိကြ်ဖတလ်ြဖင့ ်ပိကဝ်င် ိးမ ေထာင့မ်နအ်တငိး်ြဖတေ်တာက် ပီး ြဖတ်ေတာက ်
      ထားသည့ ်ပိကဝ်မျက် ာြပငအ်ား အနားသပ်ရပါမည။်

၅.၄ HDPE ပိကဆ်ကြ်ခငး်

(က) ပိကတ်ပ်ဆငသ်ည့ေ်နတ့ငွ ်စစီ ထားသည့ ်DIP င့လ်အိပ်ေသာ ပိကဆ်ကပ်စညး်များက ိsite
       သိယ့ေဆာငလ်ာပါ။
(ခ) ပထမ ဦး စာွ DIP ၏အတွငး်ပိငး်ကသိန ့် ငး်ေအာငလ်ပ် ပီး ၊ မသက်ဆငိေ်သာ ပစညး်များ ပါဝငမ် 

           မ ိေ ကာငး်အတညြ်ပ ပါ။
(ဂ) ပိကထ်တက်န ်အချက်အလကမ်ျားက ိေဖာ်ြပထားသည် ့လဂိအိမတအ်သားအား ပိကအ်ေပ ဘကတ်ွငြ်ဖစေ်အာင်
      ပိကတ်ပ်ဆငသ်ည့ေ်နရာအနးီသိ ့ သယေ်ဆာငေ်ပးပါ။ 
(ဃ) ဒဇိီငး်သတမ်တခ်ျက်များအေပ အေြခခသံည် ့ပိကခ်ျမည့ေ်နရာ၏ ပိကေ်အာကေ်ြခ ိ တးေဖာ်ထား ိေသာ     
       အတမိ်အနက် င့ ်အကာအကယွသ်ခဲငး်ထားြခငး်အား စစေ်ဆးပါ။
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(င) HDPE ပိကဆ်ကြ်ခငး်တငွေ်တာ ့၊ လ ပ်စစ်အပ (Electric fusion) ေ ကာင့ ်တစသ်ားတညး် ေပျာ်ဝင ်
     ေပါငး်စပ်သာွးေအာင ်လပ်ေဆာငမ်ညြ်ဖစေ်သာေ ကာင့ ်ပိက် င့ ်ပိကဆ်ကပ်စညး်များအား ဆက်သယွသ်ည့ ်
     ေနရာတငွ ်ြပည့ဝ်စာွ ေဆာငရွ်က် ငိမ်ည့ ်အကျယ်အဝနး်က ိ ကိ တင ်တးေဖာ်ရပါမည။်
(စ) Electric fusion ြဖင့ ်ပိကဆ်ကသ်ည့အ်စတိအ်ပိငး်တငွ ်၊ Scrapper စသညတ်ိအ့ား အသးံြပ ပီး   
      ပိကမ်ျက် ာြပငက် ိခပ်ပါးပါးြခစြ်ခငး်ချ ပီး EF ပိကဆ်ကပ်စညး်၏ အတငွး်ပိငး်မျက် ာြပငအ်ား acetone
      သိမ့ဟတ ်ethanol ြဖင့ ်စမိထ်ားေသာစက ပဝါြဖင့ ်သတသ်င် ငး်လငး် ပီး သတမ်တထ်ားသည့ ်ထည့သ်ငွး်မည့ ်
      အတမိအ်နကအ်ား ေဖာ်ြပရန ်မျ းေ ကာငး်ဆွရဲပါမည။်
(ဆ) ပိကမ်ျက် ာအားြပငဆ်ငြ်ခငး်စသည့ ်အသင့ြ်ပငဆ်င် ပီးေနာက ်၊ စဖ်ကလ်းံ ိ HDPE ပိကစ်ွနး်များအား 
      ထနိး်ထား ပီး ၊ ပိကမ်ဆကခ်င် င့ ်ဆက် ပီး ေနရာအား အတညြ်ပ လျက ်HDPE င့ ်PEပိကဆ်ကအ်ား 
      ကျငး်ထသဲိ ့ ညငသ်ာစာွချရပါမည။်
(ဇ) တးေဖာ်ထားသည့ ်ကျငး် ိ ပိက၏် လမ်းေ ကာငး်မ ပိက၀်င် ိးက ိစစ်ေဆးလျက ်ပိကဆ်ကအ်ပိငး် 
      စသညတ်ိက့ ိ(လက်ခ)ံပါးစပ်ေပါကထ်သဲိ ့ ထည့သ်ငွး် ပီး ပါးစပ်ေပါကြ်ဖစသ်ည့ ်ပိကေ်ြဖာင့အ်စတိပိ်ငး်၏ 
      ပိကအ်ဆးံပိငး်ကထိည့် ပီး Insertion and fix က ိအသးံြပ ၍ ပိကဆ်ကအ်စတိအ်ပိငး် ထည့သ်ငွး်သည့ ်
      အတမိ်အနကက် ိစစေ်ဆးရပါမည။်
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(စျ) Electric fusion ေ ကာင့ ်တစသ်ားတညး်ေပါငး်စပ်ြခငး်အား လပ်ေဆာငရ်နအ်လိင့ာ ၊ EF controller င့ ်
      မးီစကအ်ား အသင့ြ်ပငဆ်ငရ်ပါမည။်
(ည) တစသ်ားတညး်ေပါငး်ြခငး်အား လပ်ေဆာငမ်ည့ ်EF controller င့ ်ပိကဆ်ကင်တတ်ငိတ်ိအ့ား ဆကမ်ည့ ်Cable
        ကိ းအား သမိး်ဆညး်ထားသည့ ်ေသတာတွငး်မ ထတယ် ပီး controller င့ ်ပိကဆ်က်ငတတ်ငိတ်ငွ ်
        တပ်ဆငရ်ပါမည။်
(ဋ) EF controller တငွပ်ါဝငေ်သာ Bar Code Reader ြဖင့ ်ေဖာ်ြပထားေသာ Bar Code (ပိကအ်ချငး် ေပျာ်ဝငသ်ည့ ်
      ကာချိန် / Diameter resistance number）အား စကနဖ်တ်ယရပါမည။် 

(ဌ) Bar Code Reader ြဖင့ ်စကနဖ်တ်ယထားေသာ အချက်လကမ်ျားက ိအေြခခံ ပီး controller မ အလေိလျာက ်
      ေပျာ်ဝငမ် ကာချိန ်setting ချရပါမည။်
(ဍ) controller ၏ Starter ခလတအ်ား ပ်ိ ပီး (အရညေ်ဖျာ်ချြခငး်) ေပျာ်ဝငမ်အားစတငလ်ပ်ေဆာငပ်ါလမိ့မ်ည။်
(ၓ) EF Jointing ပီးဆးံချိနတ်ငွ ်EF controller မျက် ာြပငတ်ငွ ်"Confirm jointing property" ဟေသာ 
      စာသားေပ လာသည် င့ ်တ ပိ ငန်က ်ေပါငး်စပ်သာွးေသာ ပိကဆ်ကအ်စတိပိ်ငး် အေပ ဘကမ်ျက် ာြပငတ်ငွ ်
      Indicator ထကွလ်ာပါမည။်
(ဏ) ေပါငး်စပ်မ ပီးစးီ ပီးေနာက ်၊ EF controller ၏ monitor တငွ ်အေအးခသံည့ ် ကာချိန ်အားေဖာ်ြပမည ်
        ြဖစ်ေသာေ ကာင့ ်ေပါငး်စပ်သာွးသည့ ်အစတိ်အပိငး်အား အေအးခြံခငး် အြပည့အ်ဝ ပီးစးီသညအ်ထ ိ
        ၄ငး်အစတိ်အပိငး်အား မထရိပါ။
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(တ) HDPE ပိကြ်ဖတေ်တာက်ြခငး်တွင ်၊ ပိကအ်ြပငဘ်က်မျက် ာြပငေ်ပ တငွ ်ြဖတ်ေတာကရ်န ်မျ းေ ကာငး်ဆွဲ ပီး ၊ 
      အထးြဖတစ်က်ကသိးံ ပီး ပိကဝ်င် ိးတငွ ်ေထာင့မ်နအ်တငိး်ြဖတေ်တာကရ်ပါမည။်

၆။ ဆကစ်ပ် စာရွကစ်ာတမ်းများ
[ဤေနရာတငွ် သကဆ်ငိရ်ာ SOPများ၊ န် ကားချကမ်ျား၊ လက်စွဲစာအပ်များ၊ အစရီငခ်စံာများကိ ေဖာ်ြပပါ။]

ကဒန်ပံါတ် ိေသာစာရွကစ်ာတမး်များအား ကဒန်ပံါတ် င်ပ့းတွေဲဖာ်ြပရမညြ်ဖစ် ပီး ကဒန်ပံါတမ် ိပါက အဆပိါ
စာရွကစ်ာတမး် များ ိသည့် ေနရာကေိဖာ်ြပပါ။

၇။ ဆကစ်ပ် ပံစမံျား
[ဤေနရာတငွ် သကဆ်ငိရ်ာ ပံစမံျား၊ စစေ်ဆးချကပံ်စမံျား၊ မတတ်မ်းပံစမံျားကိ ေဖာ်ြပပါ။]
ကဒန်ပံါတ် ေိသာစာရွကစ်ာတမ်းများအား ကဒန်ပံါတ် င်ပ့းတွေဲဖာ်ြပရမညြ်ဖစ် ပီး ကဒန်ပံါတမ် ိပါက အဆပိါ
စာရွကစ်ာတမး် များ ိသည့် ေနရာကေိဖာ်ြပပါ။

၈။ ကျမ်းကးိစာရငး်
[ဤေနရာတငွ် ဤSOPေရးသားြခငး်များအတကွအ်သးံြပ သည့် ရည် နး်ကးိကားစာေပများြဖစသ်ည့် ပံ ပ်ိစာအပ်
များ၊ သေတသနကျမး်စာအပ်များ၊ ပညာရပ်ဆငိရ်ာဂျာနယ်များ၊ ပညာရပ်ဆငိရ်ာစာေစာငမ်ျားကိ ကျမ်းကးိပံစြံဖင့်
ေဖာ်ြပပါ။]
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Jointing of polyethylene pipe

○ There are two way to joint polyethylene pipe.

Electro Fusion joint(EF joint)

→Jointing method of pour the electricity to

electric heat line buried inside coupling

for fusion.

Picture of EF 
joint
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Work Flow of HDPE jointing

1 Cutting 2 Scraping 3 Cleaning

4 Marking5 Insertion and fix

6 Jointing 7 Confirm 8 Cooling
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Butt Fusion joint(Butt joint)

→Jointing method of heat jointing part by heat

board after fusion it by butt

※Caution

Indispensable to management of temperature by

thermo-sensor that heat plate keep heat.

Picture of butt 
fusion
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Advantage / disadvantage of Jointing method

○ EF joint

Advantage

・ Machine controls time required for fusion joint so

that only effect a little to worker.

・ Possible joint the EF pipe if EF controller reached

a narrow space and complicated piping part.

Demerit

・ Cost of EF jointing is higher than the BF jointing

of cost
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Merit and demerit of jointing method

○ BF jointing

Merit

・ Price is cheap because processing is unnecessary. 

Demerit

・ When jointing manually rather than fully automated,

skill of a worker is required.

・ Difficult to supervise of construction because BF

jointing affected by factor of nature. (wind, rain, sand dust)                   

・ Difficult to joint if can not secure enough space and

complicated piping part.
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Explanation of special tool

EF controller…  The machine for electric fusion.

Fusion by heat when pour the electricity to electric heat 

line in the coupling.

Cold ring        …  Tool for fixing a pipe when pipe is cut.

Scraper           …  Tool for scraping outward(joint part) of pipe.

The scraper has two types of manual or electric drills. 

Chain cramp   …  Tool for fixing a pipe when pipe is joint

Scraping length  …  Length of the scrape position decided by

coupling of insertion length.
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1 Cutting a pipe

・Using special tool for cutting polyethylene pipe (1-2 Pipe cutter).

(Cut straightly without chips)

Using tool number(1-1,1-2)
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※   Caution

Bad example

Cutter Surface

DeformationSlantingAlternately
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2-1 Marking for scraping

・Measuring prescribed jointing length from the pipe end.・Painting 

the pipe end to the prescribed jointing length for confirming the

sufficiency of scraping.

Using tool number(4-1,4-2)
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※  Caution

Do not scraping much

Permitted scraping 
times

2

Scraping
length(φ75)

L=62㎜
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2-2 Scraping
・Set cold ring to pipe.

・Set scraper to pipe and scrape.

Using tool number(2-1,  2-2,  2-3)
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※Caution

・Don’t remove the blade with touching pipe , or a pipe will be 
damaged.

Damage line
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※  Caution

Bad example

Printing Dirt

Fittings

Pipe
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3  Cleaning

・Use ethanol with paper towel for cleaning of jointing part.

・Do not touch a jointing part until jointing  work complete.

Using tool number(3-1,  3-2)
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4   Marking

・Marking by using end part of EF socket .

Using tool number(4-2)
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5   Pipe insertion and fix

・Confirm that the pipe is inserted to the mark.

・Fixing the pipe by chain cramp.

※Turn the socket to confirm pipe is inserted properly.

Using tool number(5)
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※  Caution

Good example  and  bad example

Marking Marking

Full insert Insufficient insertion
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6-1 EF jointing preparation

・Insert a cable into an adapter.

※ Must insert the cable alternate, or the socket may turn by

weight of the cable. 
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6-2   EF jointing

・ Starting the EF controller and read bar code.

・ Push the start button.

Using tool number( 1,  2 )
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※  Explanation of bar cord

Reason of using the bar code

→   To management of coupling characteristic

(kind,  diameter, resistance number) by barcode.

※ Read barcode every time fusion
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※  Caution

Record information of EF jointing on a card of EF socket’s 

bar cord.    

(For organize information of jointing)

○day○month fitting number

time ○○○s

temperature ○○℃

Jointing
completion

AM○○：○○

Cooling
completion

AM○○：○○

Example
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7   Confirm EF jointing

・A message of EF jointing completion is displayed on the monitor

of EF controller.

・Indicators of socket will be projected when EF jointcomplete. 

complete.(right picture)
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8   Cooling EF part

・Cooling time is displayed together with message of welding

completion.

・Write jointing completion time and cooling time on the socket,

do not touch during cooling time.
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1   Tool

1-1  Cold ring 1-2 Pipe cutter

For cutting tool
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For scraping

2-3 Hand Scraper

2-2 Electric drill2-1 Scraper
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For cleaning

3-2 Paper  towel3-1 Ethanol
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For marking

4-1 Scale 4-2 Marker
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For Insertion and fix

5 Chain cramp
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LS-4: Water pressure test

Method of water pressure test to confirm leakage

after pipe laying.
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1. Title

Pressure Test

2.  Objectives & Scope

(1) Objective

To check leakage at jointing parts between pipes or other facilities due

to bad jointing work or low-quality material for every construction.

(2) Scope

This work is applied only for new pipe laying work or pipe replacement work.

3. Abbreviations and definitions

N/A

4. Tasks, Responsibilities and Accountabilities
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5. Procedure
5.1 Prepare equipment, material, and tools for pressure test

 Manal test pump or engine driven pump

 Two set of saddle clamp (depends on target pipe size of the test)

 Drilling machine （If necessary）

 Pipes and fittings for connecting saddle clamp and Manual Test Pump

 Storage tank and hose for collecting water

 Two set of pipe wrench

 Two set of valve key

5.2 Select a location and section. This work should be done by engineer in charge

and responsible person of a project.

5.3 Close valves to stop water flow into test section. Then, check carefully the

valve closed.
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5.4 Secure enough water for pressure test in advance.

5.5 Select a place to set manual pressure pump from low place, and a place to release

air from high elevation place on the target pipe. Set saddle clamps and pipes/hoses

on those 2 places, one for transferring water and the other for releasing air.

For tapping, use a drilling machine.

5.6 Connect test pump and saddle clamp after drilling work to send water into target

pipe by operating test pump.

5.7 Install service pipe with appropriate length on saddle clamp to release air. Also

install a valve for drain and air releasing.

5.8 Start transferring water into target pipe until the pipe fulfilled keeping the valve for

air releasing open. Keep sending water until all air inside released.

5.9 Close the valve for air releasing if all the air inside released.

5.10 All preliminary work finished, continue transferring water until it reaches to target

pressure.
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5.11 Close a valve of test pump when the indicator of pressure gauge reached to target pressure

(decided by length and pipe diameter). Then, wait planned time and watch moving of the

indicator to know leaks happened or not. It is better to use a pressure gauge which can

measure 1MPa in maximum.

5.11-1  If the indicator keeps the pressure during test time. (pressure is not reducing.)

 There is no leakage on pipes tested.

5.11-2 If the indicator decreased during test time. (pressure is reducing)

ⅰ. The indicator decreased a bit and stopped decreasing.

⇒ In this case, the air might not be released perfectly.

⇒ Open the valve for air releasing and test again.

ⅱ. The indicator keeps decreasing.

⇒ In this case, there might be leakage on target pipe.

⇒ Check every jointing points visually on site by using (as-built) drawing.

⇒ If leakage found, repair it immediately.
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Water pressure test pump
Pressure gauge

Water pressure test pump Water pressure test pump
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Water pressure test in Yankin Pilot Area
When applying water pressure to a pipeline, be sure to prepare a device to left the air in the
pipe escape to a high position in the pipe line, fill the pipe with water from a low position in
the pipe line.
After that, slowly apply water pressure to the specified water pressure with a test pump.   

※ Keep the condition for 30 minutes at the test water pressure of 0.5Mpa.
If the pointer indicating the water pressure of the water pressure gauge does not descend, 
it can be confirmed that there is no water leakage from the pipeline.
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LS-5 : Design and completion drawing creation 

How to create a completed drawing necessary for

maintenance of the pipe line.
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1. Pipe Line Drawing

2. Objectives & Scope

1. It is intended to know the precise location of the pipe line,
to facilitate the repair works and to assist other pipe line
works.

3. Abbreviations and definitions

DI          : Ductile Iron 

HDPE : High Density Polyethylene

PVC :   Polyvinyl Chloride
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Tasks Person Responsibility
1.Preparing a road map for draw a pipe line
drawing

Related
staff

Site Incharge

2.Decide the suitable scale for drawing ။ ။
3.Measuring off set distant during piping ။ ။
4.Measure off set distant of service pipes ။ ။
5.Specifying the symbol of pipe and its

accessories
။ ။

6.Drawing of pipe line, valve, tee, reducer, fire
hydrant etc.,

Related
staff

။

7.Labelling of completed pipe line drawing ။ Site Incharge

4. Tasks, Responsibilities and Accountabilities
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5. Procedure

5.1 Prepare a scale map for each survey to draw water supply pipe line.

5.2 According to the Design and Completion drawing Rule, the appropriate scale

for drawing is prepared.

5.3 Measure the pipe center and permanence point (road shoulder, fencing, drain

etc.,), off set distance for pipe bent, valve, tee, etc., while laying pipe line.

5.4 Measure the off-set distance (minimum 2points) of the pipe branch for service

pipe connection.

5.5 Specify the symbols of pipes and accessories according to the Design and

completion drawing rules.

5.6 The pipe line drawing, valve, tee, fire hydrant etc., are drawn based on the data

obtained during the pipe line work.
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5.6(a)Make sure the name of drawing in the complete drawing.

5.6(b)The scale must be specified.

5.6(c)Add a drawing area to google map (in the top right corner).

5.6(d)Must be added direction (NEWS).

5.6(e)Must be added legend symbol table. ( ? ) 

5.6(f)The completed drawing must be explained to the site incharge.

5.7 The completed drawing will be labeled pipe size, material, depth etc.,
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6. Related Documents

No

7. Related Forms

No

8. References

No

9. Attachments

No
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၁။Pipe Line Drawing

၂။ ရညရွ်ယခ်ျက် င် ့ကန်သ့တခ်ျက်

(၁)Pipe Line၏ တညေ်နရာအားတကိျေသချာစာွသိ ိေစရန၊် repair
worksများြပ လပ်ရာတွင ် လွယ်ကေစရန် င့် အြခားတညေ်ဆာကေ်ရး 
လပ်ငနး်များအတကွ် အေထာက်အကြဖစေ်စရန ်ြဖစသ်ည။်

၃။ အတေိကာကအ်သးံများ င် ့အဓိပါယဖွ်င်ဆ့ခိျကမ်ျား

DI : Ductile  Iron 
HDPE : High Density Polyethylene

PVC : Polyvinyl Chloride

VK : V-King
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စ ေဆာငရွ်ကရ်မည့ ်လပ်ငန်းတာဝန်များ
ေဆာငရွ်ကရ်မည့ပ်ဂိ

လ်
တာဝန်ယမ၊ 
တာဝန်ခံမ

၁။ Pipe Line Drawing ေရးဆွရဲနအ်တကွ ်စေကးကကိ ်ေရးဆွထဲား သည့ ်"ေြမမျက် ာ 
သငွြ်ပငစ်ေကးေြမပံ" (Topographic survey map) ကိ တင ်ြပငဆ်ငြ်ခငး်

သကဆ်ငိရ်ာ 
ဝနထ်မ်းများ တာဝနခ်ံ

၂။ ပံဆွရဲနအ်တကွ ်သင့ေ်တာ်ေသာ scaleအားသတ်မတြ်ခငး်(ဥပမာ ၁/၅၀၀, ၁/၂၀၀,…) ။ ။

၃။
ပိကလ်ငိး်ချစ  တညေ်ဆာကခ်ဲ့သည့ ်Valve များ ပိကလ်ငိး်အေကာကအ်စိတပိ်ငး်တိ၏့ 
တညေ်နရာ စသညတ်ိက့ ိသးီြခားသတမ်တရ်န် off set (fix လပ်ထားသည့ ်တညေ်ဆာက ်
ထားသည့ ်အရာ ၂ ေနရာတိ၏့) အကာွအေဝးအား ေရးမတြ်ခငး်

။ ။

၄။ Service Pipeများ၏ branch ခွထဲားသည့ ်တညေ်နရာများ ေရး မတြ်ခငး် ။ ။

၅။ ဒဇိီငး်ေြမပံတိ ့ အ ပီးသတေ်ြမပံတိ ့ ေပ တငွ ်ေရးဆွေဲဖာ်ြပမည့ ်အ နး် (Legend) တိ ့ 
သေကတတိအ့ား သတမ်တြ်ခငး် ။ ။

၆။ Pipe line တညေ်ဆာကထ်ားသည့ ်တညေ်နရာ ၊ Valve, Tee joint, Bent အစ ိသည ် ။ ။

၄။ လပ်ငန်းတာဝန်များ င် ့တာဝန်ယမတာဝန်ခံမ 117



လပ်ငန်းစ

၅.၁။ Pipe Line Drawing ဆွရဲနအ်တကွ ်ေြမမျက် ာသငွြ်ပငတ်ငိး်တာမြဖင့ ်ေရးဆွထဲားသည့ ်

ပစမ်တ ်ေနရာ၏ "ေြမမျက် ာ သငွြ်ပငစ်ေကးေြမပံ" (Topographic survey map) အား ကိ တငြ်ပငဆ်ငပ်ါ။

၅.၂။ ဒဇိီငး်ေြမပံ င့ ်အ ပီးသတေ်ြမပံ （လပ်ငနး် ပီးစးီမေြမပံ）ေရးဆွြဲခငး် စညး်မျဥး်အရ သတမ်တ ်ထားသည့ ်စေကး 

ေပ အေြခခံ ပီး ေြမပံအားေရးဆွပဲါမည။်

၅.၃။ ပိကလ်ငိး်ချေနစ  ပိကလ်ငိး်၏ Centre၊ Bent, Valve, Tee joint, Reducer စသညတ်ိအ့ား တပ်ဆငထ်ား သည့ ်

တညေ်နရာက ိလမ်းေပ ိ （သိ）့လမ်းေဘးတငွ ်တညေ်ဆာက်ထားေသာ Permanence point (road shoulder, fencing, 

drain.) စသညတ်ိက့ ိအေြခြပ အမတအ်ြဖစ်ထား ပီး ေြမြပငေ်ပ တငွ ်အကာွအေဝးတငိး် တာြခငး် ၊ မတတ်မ်းတငြ်ခငး် ၊ 

အြခားအချကအ်လကမ်ျားက ိအြခြပ ပီး အ ပီးသတေ်ြမပံ ေရးဆွရဲပါမည။် ထိေ့နာက ်Customer Service Pipe ဆ ီ

branch ခွဆဲကမ်ည့ေ်နရာအား လမ်းေပ တငွ ်တပ်ဆငထ်ားသည့ ်Valve စသညတ်ိက့ ိ

အေြခြပ အမတအ်ြဖစထ်ားသည့ ်ပိက်လငိး်ေပ ိ အကွာအေဝးအရ တိကျမနက်နစ်ာွ 
မတ်တမ်းြပ ရပါမည်။
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၅.၄။ ေြမပံေရးဆွြဲခငး် စညး်မျဥ်းအရ ပိက် င့ ်ဆက်စပ်ပစညး်များ၏ သေကတများအား သတ်မတ်

 ရပါမည။်

၅.၅။ ပိက်လငိး်တညေ်ဆာက်သည့အ်ချိနတ်ွင ်တငိး်တာရယထားေသာ အချကအ်လက်များ အေပ

 အေြခခံ ပီး Pipe Line、Valve、Tee Joint、Reducer、Fire hydrant စသညတ်ိကိ့ 「ေရေပးေဝေရး ပိက်

 တညေ်ဆာက် ပီးစီးမေြမပံ」အေနြဖင့ ်သတ်မတ်ထားေသာ ေဖာငက် ိအေြခခံ ပီး A1 size သိ A့2 size

စာရွက်အား သးံထား ေသာ 「အ ပီးသတ်ေြမပံ」 လပ်ငနး်စဥ်က ိေဖာ်ြပပါမည။်

(က) ေရးဆွမဲည့ ်ေနရာ၏ အရွယ်အစားေပ မတည် ပီး ေြမပံစာရွက် အရွယ်အစား င့ ်ေရးဆွမဲည့ ်အေစာင ်
ေရအားသတ်မတ်ပါမည။်

ထအိချိနတွ်င ်တညေ်ဆာက်မည့ ်ေနရာအား ကျယ်ဝနး်စာွ တညေ်ဆာက်ထားေသာ ေရေပးေဝေရး 
ပိက်လငိး်အား တစ်ရွက်တညး်ြဖင့ ်ဝငဆ်ံေ့အာငေ်ဖာ်ြပရန ်အခက်အခဲ ိပါက စ်ရွက်ေကျာ်ြဖင့ ်ပိက ်

လငိး်က ိခွဲြခမ်း ပီး ေဖာ်ြပရပါမည။် ခွဲြခမ်း ပီး ပိက်လငိး် ေဖာရ်ာတွင ်၊ ပိက်လငိး်အား တည့မ်တ်စာွ 

တညေ်ဆာက်ထားသည့ ်ေနရာများအားထားရပါမည။်
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(ခ) အ ပီးသတ်ေြမပံ ေဖာ်ြပရာတွင ်「ပိက်တည်ေဆာက်မ  Plan Viewပံ」 ၏ အြခားေသာ 
「အေသးစိတ ်အစိတ်အပိငး်များြပေြမပံ」တိ ့ 「Off Set drawing」တိအ့ား 
ေရးသွငး်ေဖာ်ြပရာတွငလ်ညး် ချိနည်ိ ပီးမ ေြမပံအသးီသးီ၏ Layout အား 
စဥ်းစားသးံသက် ပီး စာရွက်အရွယ်အစားကိ သတ်မတ်ရပါမည။်

(ဂ) အ ပီးသတ်ေြမပံ ေရးဆွြဲခငး် င့ ်စပ်လျဥ်း၍ အေြခခ ံLayout  အြဖစ်ထားရမညတ်ိမ့ာ

➡ စာရွက ်အလယ်မ အေပ ပိငး်တွင ်စာလံးအ ကီးြဖင့်
「တည်ေဆာက်ေရးအမည」် င့ ်「ေြမပံေရးဆွမဲည့ ်စေကး」အား ေဖာ်ြပရပါမည။်

➡ စာရွက ်ညာဘက်အေပ ဘက်တွင ်တည်ေဆာက်မည့ ်ေနရာအား ေဖာ်ြပသည့ ်
「တည်ေနရာ ြပပံ （ဖတ်ယရမည့ေ်ြမပံ）」（ေြမာက်ဘက်အရပ်ကိ အေပ ）တိအ့ား 
ေဖာ်ြပရပါမည်

➡ တည်ေနရာြပပံ（Google map အားအသးံြပ ပီး）၏ အနးီအနားတွင「်မျက် ာ 
အမတ်သား」အား ေဖာ်ြပရပါမည။်
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➡ စာရွက်ညာဘက်ေအာက်ေြခတွင ်တည်ေဆာက်ေရး အမည ်၊ 
တည်ေဆာက်မည့်ကာလ၊ တည်ေဆာက်ရန ်ေတာငး်ဆသိည့သ် ၊ 
လပ်ငနး်တည်ေဆာက်သ ၊ လပ်ငနး်တာဝနခ်ံ ၊ စစ ်ေဆးေရးတာဝန် ိသ ၊ 
ေြမပံနပံါတ် ၊ ေြမပံေရးဆွသဲ ၊ ေြမပံေရးဆွသဲည့ ်ရက်လ စသည ်တိ၏့ 
တည်ေဆာက်ေရးဆငိရ်ာ အချက်အလက်များအား ေဖာ်ြပရပါမည။်

➡ စာရွက်အလယ်ပိငး်တွင ်စေကးြဖင့ ်ေြမမျက် ာသငွြ်ပင ်Plan View ပံက ိ
ေရးဆွဲ ပီး ၄ငး်ထ ဲတွင ်တည်ေဆာက်ထားသည့ ်ပိက်လငိး် Plan View ပံ အား 
ေဖာ်ြပပါမည။် ထအိခါတွင ်အ ေကအွေကာက်အပိငး်များ ၊ 
တွဲဆက်ထားေသာအစိတ်ပိငး် စသညတ်ိ၏့ အေပ ဘက် ေရေပး 
ေဝေရးပိက်လငိး် အချက်အလက်များသည ်Plan View ပံေပ တွင ်
အမတ်အေနြဖင့ ်ေရးသွငး် ေဖာ်ြပြခငး်ေ ကာင့ ်အစိတအ်ပိငး် အေသးစိတ်ေြမပံ 
စသညတ်ိ ့ြဖင့ ်သင့ေ်လျာ်သည့ ်ေနရာ 
အနးီအနားတွင ်  ေရေပးေဝေရးပိက်အစိတ်အပိငး်အေသးစိတ်အား 
ေဖာ်ြပရပါမည။်
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➡ 「အစိတ်အပိငး်တိ၏့အေသးစိတ်ပံ」 တိ ့ 「offset drawing」

စသညတ်ိက့ ိလအိပ်သလိ ပိက ်လငိး် ပလိနး်ေြမပံ၏ သင့ေ်လျာ်သည့ ်
ေနရာက ိေဖာ်ြပ ပီးမ ေဖာ်ြပရပါမည။် ထိေ့နာက် ၊「အ 
စိတ်အပိငး်တိ၏့အေသးစိတ်ပံ」 တိ ့ 「offset drawing」 စသညတ်ိ ့ က ိ
ေရးဆွေဲဖာ်ြပရာတွင ်Free Scale ြဖင့ ်ေဖာ်ြပ ငိပ်ါသည။်

➡ ပိက်အမျိ းအစား ၊ ပိက်အချငး် တိတ့ငိး်တွင ်「ေြမြပနဖိ် ပီ့းဖဲွစည်းပံ 
cross section ပံ」（Scale:1/20～1/30）က ိေရးဆွေဲဖာ်ြပရပါမည။် 
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(ဃ) ပံဆွရဲာတွင ်အသးံြပ ေသာ ေဖာ်ြပေလ့ ိသည့ ်သေကတတိ၏့ ရည် နး်ချက်

 ( Legend ) များကိ ေအာက်တွင ်ေဖာ်ြပထားပါသည်။ 

➡ New distribution pipe ⇒ Φ50mm ～ Φ75mm ⇒ dotted line

➡ New distribution pipe ⇒ Φ100mm～Φ400mm ⇒ Solid line

➡ Existing distribution pipe ⇒ Φ50mm～Φ400mm ⇒ Fine line 
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၉။ ေနာကဆ်ကတ်ွဲ

[ဤေနရာတငွ် ေနာကဆ်က်တွမဲျားစာရငး်ကိ ေဖာ်ြပပါ။]
ကဒန်ပံါတ် ေိသာစာရွကစ်ာတမ်းများအား ကဒန်ပံါတ် င်ပ့းတွေဲဖာ်ြပရမညြ်ဖစ် ပီး ကဒန်ပံါတမ် ိပါက အဆပိါ
စာရွကစ်ာတမး် များ ိသည့် ေနရာကေိဖာ်ြပပါ။
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Ⅰ：Role of drawing

❐ Design drawing

→ Construction based on design drawing

→ Budget based on design drawing

❐ Completion drawing

→ For pipeline management and maintenance

→ For next construction
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Ⅱ：Preparation of design drawing

• Water supply planning

• Construction area survey

• Other (Gas and sewage) pipeline survey and existing pipeline

survey

• Decide position of pipeline(valve, fire hydrant, air valve)

• Customer survey

• Decide diameter according to hydraulic analysis

• Decide kind of pipe material

☆ All completed after, start draw a design
drawing
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Ⅲ : Factor of design drawing

① Title … Construction subject

② Scale …  Scale drawing ( S= 1/500 ) 

③ Direction mark          …  Which is direction of the drawing?

④ Title block … Information of construction

⑤ Guide map  … Where is construction?

⑥ Legends …  What kind of rule?

⑦ Offset                         …  Distance from basepoint

⑧ Detail drawing           …  Detail display of curved pipe,

complicated part, etc…..
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Ⅳ : Example of legends

Ditch Double broken line

Existing pipe φ6"
Dash double dotted line
Write material

Existing pipe φ6"
Dash triplicate dotted line
Write material

Kind Symbol Remarks

New pipe φ3"
Pipeline color : Red
Dashed triplicate dotted
Write length and material

New pipe φ4"
Pipeline color : Red
Dashed quadruple dotted
Write length and material

Reducer

Kind Symbol Remarks

HDPE joint

Valve

Fire Hydrant

Flowmeter

HDPE  L=○.○m

HDPE  L=○.○m

CIP  

CIP  

M

128



Ⅴ Example of offset

○ Survey offset of pipeline.

→Pipeline, valve, bend, fire hydrant, flowmeter,
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①

③ ⑤

②

⑥

④

⑦

⑧

Ⅵ : Example - Design drawing 
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Ⅷ : Valve chamber and box

• EDWS valve chamber • Japanese valve box
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LS-6 : Flow rate measurement

Method of measuring flow rate in water distribution pipe line

by ultrasonic flow meter. 
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Tasks Person Responsibility

Store and prepare ultrasonic flowmeter ?? ??

Conduct flow measurement ?? ??

Receive and check the results ?? ??

1. Annex 1: Framework for developing SOPs
Flow measurement by using ultrasonic flowmeter

2.  Objectives & Scope
1. To measure water flow and velocity on target pipe

2. Results of the measurement will be utilized for 

NRW management or planning.

3. Abbreviations and definitions

4. Tasks, Responsibilities and Accountabilities
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5. Procedure
1. Decide measurement place. (I think you should add how to decide a place, 

example, no traffic, no ground water etc.)

2. Check the equipment. (Flow meter, flow meter detector UP10 AST: pipe size 65 

to 500 used and UP04 AST: Pipe size 300 to 5000, Cable for flowmeter, 

Mounting hardware, Detector grease. Battery. Battery checker, Battery cable, 

Battery charging cable, tape measure, steel tape, permanent maker, waste cloth, 

Wire bush, sheet, weight, piping specification…)

3. Clean up the pipe.

4. Installation Wizard and select file and input file name

5. Pipe size setting input pipe diameter by diameter itself or circumference of pipe. 

You can select which way you want by direction button for example: (pipe 

condition) set (Diameter, Circumference)
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6. Pipe material select material of the pipe from default choices or user defined by  

direction or numeric button for example: (pipe condition) set (material…. PVC, 

Carbon Steel, Copper…)

7. Thickness of pipe input pipe thickness by numeric button directly.

Example: (pipe condition) set (Thickness ……mm)

8. Lining Material select material of the lining from default choices or user defined 

by direction or numeric button. (Lining Condition) (none, pvc, motor)

9. Thickness of lining (…………mm)

10. Fluid selection from default choices or user defined by direction or numeric 

button. (Type) (water, sea water)

11. Transducer type from default choices by direction or numeric button.

(Transducer type) set (UP50 AST, UP10 AST, UP04 AST)
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12.  Sound path section (Z-path method, V- path method, W-path method)

13. Z- path method this type method is effective for application of measurement on  

the larger pipe or measurement for attenuating fluid against ultrasonic, because of  

transducers distance is relatively shorter, so please select this method when V-

path method installation is impossible. 

14.  V-path method this method is typical.

15.  W-path method may be effective for smaller pipe measurement.

16.  Flow rate unit setting (m3/s, m3/min, L/s)

17.  Decimal point position (xxx. xx , xxxx.xx)
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18.  Detector mounting

(1) Transducer distance setting set distance between transducer on mounting fixture in accordance

with the   main unit calculation.

(2) set mounting fixture onto the pipe warp the mounting chain around the pipe and hook an end link

with the hook knob arrangement (Roll chain around the pipe, hook the chain at appropriate length)

(3) add couplant and set transducers to mounting fixture add silicone grease as acoustic couplant onto

surface of transducers.

(4) set cable with the transducer and the main unit connect cable with the transducer.

19.  Start Measurement

20. Then? (How does someone know how to stop and how to check this measurement is 
finished properly?)

21. How will someone deal the result of this measurement? (Need to submit? Or making a 
graph?)
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6. Related Documents
Manual of ultra-sonic flowmeter. (like as leak correlator SOP)

7. Related Forms

8. References
If you have a sample of analysis in Excel format. Please refer that.

9. Attachments
Also, attach that EXCEL file.
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LS-7: Night step test

Method of checking and confirming leakage pipeline

In DMA.
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Leakage

M

➀

V-➀ V-② V-③ V-④

V-⑤

V-⑥

V-⑦

V-⑧V-⑨V-⑩V-⑪

V-⑫

V-⑬

V-⑭ V-⑮

V-⑯ V-⑰

V-⑱ V-⑲

V-⑳

②

③

④⑤

⑥

⑦

⑧ ⑨

⑩ ⑪

Night step test

Check for water leakage by checking 
the floe rate for each pipe line

Check for water leakage in each pipe line

Subsurface Leakage

Flow direction
Section water

meter

5L / 10min

※ Open of all valves.

※ Confirmation of minimum 
flow rate at night. 5L / 10min
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M
V-➀ V-② V-③ V-④

V-⑤

V-⑥

V-⑦

V-⑧V-⑨V-⑩V-⑪

V-⑫

V-⑬

V-⑭ V-⑮

V-⑯ V-⑰

V-⑱ V-⑲

V-⑳

Night step test

Check for water leakage by checking 
the floe rate for each pipe line

Check for water leakage in each pipe line

Subsurface Leakage

Flow direction
Section water

meter

0.0L / 10min

※ Close of all valves.

※ Confirmation of minimum 
flow rate at night. 0.0L / 10min

Close Close Close Close

Close Close Close

Close

Close

Close

Close

CloseClose

Close Close
Close

Close

Close

Close

Close
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Flow direction
Section water

meter

M

➀

V-➀ V-② V-③ V-④

V-⑤

V-⑥

V-⑦

V-⑧V-⑨V-⑩V-⑪

V-⑫

V-⑬

V-⑭ V-⑮

V-⑯ V-⑰

V-⑱ V-⑲

V-⑳

Night step test
Check for water leakage in each pipe line

Subsurface Leakage

Check for water leakage by checking 
the floe rate for each pipe line

※ Open the valves in order from the
upstream side. ( V-➀～ V-② )

※ Confirmation of minimum 
night flow rate in the water flow 
section. ( M V-③ )

0.0L / 10min

0.0L / 10min

Close Close Close Close

Close

Close

Close

Close
Close

Close

Close

Close Close

Close

CloseClose

Close

Close
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Flow direction
Section water

meter

M
➀V-➀ V-② V-③ V-④

V-⑤

V-⑥

V-⑦

V-⑧V-⑨V-⑩V-⑪

V-⑫

V-⑬

V-⑭

V-⑮

V-⑯

V-⑰ V-⑱

V-⑲ V-⑳

②

Night step test
Check for water leakage in each pipe line

Subsurface Leakage

Check for water leakage by checking 
the floe rate for each pipe line

※ Open the valves in order from the
upstream side. ( V-➀ V-④ )

※ Confirmation of minimum 
night flow rate in the water flow 
section. ( M V-⑤ )

0.0L / 10min

0.0L / 10min

Close Close Close

Close
CloseClose

Close Close

Close Close

Close

Close

Close

Close

Close

Close
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M
➀V-➀ V-② V-③ V-④

V-⑤

V-⑥

V-⑦

V-⑧V-⑨V-⑩V-⑪

V-⑫

V-⑬

V-⑭ V-⑮

V-⑯ V-⑰

V-⑱ V-⑲

V-⑳

②

③

Night step test
Check for water leakage in each pipe line

Subsurface Leakage

Check for water leakage by checking 
the floe rate for each pipe line

※ Open the valves in order from the
upstream side. ( V-➀ V-⑤ )

※ Confirmation of minimum 
night flow rate in the water flow 
section. ( M V-⑧ )

Flow direction
Section water

meter

0.0L / 10min

0.0L / 10min

Close Close Close Close

Close

Close

Close

Close

Close

Close

CloseClose

Close

Close
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Flow direction
Section water

meter
M

➀V-➀ V-② V-③ V-④

V-⑤

V-⑥

V-⑦

V-⑧V-⑨V-⑩V-⑪

V-⑫

V-⑬

V-⑭ V-⑮

V-⑯ V-⑰

V-⑱ V-⑲

V-⑳

②

③

④

Night step test
Check for water leakage in each pipe line

Subsurface Leakage

Check for water leakage by checking 
the floe rate for each pipe line

※ Open the valves in order from the
upstream side. ( V-➀ V-⑧ )

※ Confirmation of minimum 
night flow rate in the water flow 
section. ( M V-⑨ )

0.0L / 10min
Close

Close

Close

Close

Close

Close

Close
Close

Close

Close

Close

Close

Close Close

0.0L / 10min

153



Flow direction
Section water

meter
M

➀V-➀ V-② V-③ V-④

V-⑤

V-⑥

V-⑦

V-⑧V-⑨V-⑩V-⑪

V-⑫

V-⑬

V-⑭ V-⑮

V-⑯ V-⑰

V-⑱ V-⑲

V-⑳

②

③

④⑤

Night step test
Check for water leakage in each pipe line

Subsurface Leakage

Check for water leakage by checking 
the floe rate for each pipe line

※ Open the valves in order from the
upstream side. ( V-➀ V-⑩ )

※ Confirmation of minimum 
night flow rate in the water flow 
section. ( M V-⑪ )

0.0L / 10min

0.0L / 10min

Close

Close

Close

Close Close

Close

Close
Close

Close

Close

Close

Close

Close
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Flow direction
Section water

meter
M

➀V-➀ V-② V-③ V-④

V-⑤

V-⑥

V-⑦

V-⑧V-⑨V-⑩V-⑪

V-⑫

V-⑬

V-⑭ V-⑮

V-⑯ V-⑰

V-⑱V-⑲

V-⑳

②

③

④⑤

⑥

Night step test
Check for water leakage in each pipe line

Subsurface Leakage

Check for water leakage by checking 
the floe rate for each pipe line

※ Open the valves in order from the
upstream side. ( V-➀ V-⑪ )

※ Confirmation of minimum 
night flow rate in the water flow 
section. ( M V-⑭ )

0.0L / 10min

0.0L / 10min
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Flow direction
Section water

meter
M

➀V-➀ V-② V-③ V-④

V-⑤

V-⑥

V-⑦

V-⑧V-⑨V-⑩V-⑪

V-⑫

V-⑬

V-⑭ V-⑮

V-⑯ V-⑰

V-⑱ V-⑲

V-⑳

②

③

④⑤

⑥

⑦

Night step test
Check for water leakage in each pipe line

Subsurface Leakage

Check for water leakage by checking 
the floe rate for each pipe line

※ Open the valves in order from the
upstream side. ( V-➀ ⇨ V-⑪ & V-⑮⇨ V-⑳)

※ Confirmation of minimum 
night flow rate in the water flow 
section.( M ⇨ V-⑭ & V-⑮⇨ V-⑳ )

0.0L / 10min
Close

Close

Close
Close

CloseClose

Close

Close

Close

0.0L / 10min
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Flow direction
Section water

meter
M

➀V-➀ V-② V-③ V-④

V-⑤

V-⑥

V-⑦

V-⑧V-⑨V-⑩V-⑪

V-⑫

V-⑬

V-⑭ V-⑮

V-⑯ V-⑰

V-⑱ V-⑲
V-⑳

②

③

④⑤

⑥

⑦

⑧

0.0L / 10min

Close

Night step test
Check for water leakage in each pipe line

Subsurface Leakage

Check for water leakage by checking 
the floe rate for each pipe line

※ Open the valves in order from the
upstream side. ( V-➀ ⇨ V-⑪ & V-⑮⇨ V-⑳&⑬)

※ Confirmation of minimum 
night flow rate in the water flow 
section.( M ⇨ V-⑭ & V-⑮⇨ V-⑳&⑬ ) 0.0L / 10min

Close

Close

Close

Close

CloseClose

Close
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Flow direction
Section water

meter
M

➀V-➀ V-② V-③ V-④

V-⑤

V-⑥

V-⑦

V-⑧V-⑨V-⑩V-⑪

V-⑫

V-⑬

V-⑭ V-⑮

V-⑯ V-⑰

V-⑱ V-⑲

V-⑳

②

③

④⑤

⑥

⑦

⑧ ⑨

Night step test
Check for water leakage in each pipe line

Subsurface Leakage

Check for water leakage by checking 
the floe rate for each pipe line

※ Open the valves in order from the
upstream side. ( V-➀ ⇨ V-⑪ &V-⑮⇨ V-⑳&⑬&⑥)

※ Confirmation of minimum 
night flow rate in the water flow 
section.( M ⇨ V-⑭ & V-⑮⇨ V-⑳&⑬ &⑥) 0.0L / 10min

0.0L / 10min

Close

Close

Close
Close

Close
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Flow direction
Section water

meter

Leakage

M
➀V-➀ V-② V-③ V-④

V-⑤

V-⑥

V-⑦

V-⑧V-⑨V-⑩V-⑪

V-⑫

V-⑬

V-⑭ V-⑮

V-⑯ V-⑰

V-⑱ V-⑲

V-⑳

②

③

④⑤

⑥

⑦

⑧ ⑨

⑩

Close Close

Close

Night step test
Check for water leakage in each pipe line

Subsurface Leakage

Check for water leakage by checking 
the floe rate for each pipe line

※ Open the valves in order from the
upstream side. ( V-➀ ⇨ V-⑪ &V-⑮⇨ V-⑳&⑬&⑥&⑫)

※ Confirmation of minimum 
night flow rate in the water flow 
section.( M ⇨ V-⑭ & V-⑮⇨ V-⑳&⑬ &⑥&⑫) ⁉

5.0L / 10min

5.0L / 10min

Leakage ？

159



Flow direction
Section water

meter

Leakage

M
➀V-➀ V-② V-③ V-④

V-⑤

V-⑥

V-⑦

V-⑧V-⑨V-⑩V-⑪

V-⑫

V-⑬

V-⑭ V-⑮

V-⑯ V-⑰

V-⑱ V-⑲

V-⑳

②

③

④⑤

⑥

⑦

⑧ ⑨

⑩ ⑪

Close

Night step test
Check for water leakage in each pipe line

Subsurface Leakage

Check for water leakage by checking 
the floe rate for each pipe line

※ Open the valves in order from the
upstream side. ( V-➀ ⇨ V-⑪ &V-⑮⇨ V-⑳&⑬&⑥&⑫&⑦)

※ Confirmation of minimum 
night flow rate in the water flow 
section.( M ⇨ V-⑭ & V-⑮⇨ V-⑳&⑬ &⑥&⑫ &⑦) ⁉

5.0L / 10min

5.0L / 10min

Leakage ？

160



As a result of the step test, flooding was confirmed in the 
sections of  valves 12 and 18.

Since the section where the water in the pipe is flowing out 
has been identified, the next step is to search for the leaked 
part using a leak detector.   

The step test is basically carried out in the pipeline where
DMA is formed, but if there is a connection with the pipeline
in another area, water flow with other areas is temporarily
performed shut off. 

Work after step test
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LS-8 :  Leakage detection method

Method of detecting water leak location by water leak

detector.

❐ Leak detection

❐ Leak correlator

❐ Leakage volume measurement

❐ Leakage record
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Exploration procedure by leak detection
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Why Leakage Prevention Work is Needed

• Loss of limited water resource
• Secondary disasters such as caving roads
• Disturbs stable water supply 

(Decreased feed-water pressure/defective water flow)
• Water pollution in pipelines
• Dispose of costed tap water (Non-Revenue Water)

Etc.

Leakage will be a cause of…. 
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Causes of Leakage

Internal Factors
1. Caused by Pipe Materials
 Corrosion
 Aged deterioration

2. Caused by piping design / construction work
 Design mistake
 Inappropriate pipe joining
 Inappropriate back-filling
 Galvanic corrosion

3. Caused by factors inside the pipes
 Water pressure (water hummer)
 Water quality (Internal corrosion)
 Change of water temperature
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Causes of Leakage

External Factors
1. Caused by buried environment
 Traffic load
 Corrosive soils
 Ground subsidence
 Soil corrosion by waste fluid

2. Caused by another construction work / disaster
 Damaged by another construction
 Change of buried environment
 (contact with a structural object, void in soil)
 Earthquake
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Where does leakage occur ??

Fig. Number of Leakage
(Tokyo, 2014)
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How to Manage Leakage Prevention Work

Leakage Prevention

Planned replacement of water 
pipes and improvement of 

materials for pipes

Leakage detection & repair 
work

Securing staff’s technique of 
leakage prevention work

• Old pipe replacement
• Combine service pipes

Etc.

• Planned work
• Mobile work

• Periodically training
• OJT

Etc.
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Planned Work(1)

Acoustic bar Electronic leakage detector

Mainly targeted at subsurface
leakage!

Patrol work

Subsurface Leakage
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Planned Work(2)

Work to measure leakage volume within a 
certain section by turning off the outer gate 
valve and making the section water meter the 
only entrance of water.

House A

House B

House C

Flow
direction

Section water meter Leakage

Leakage volume measurement work 

Subsurface Leakage
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How to find leakage

Ⅰ.  Visual detection
Ⅱ.  Sound detection
Ⅲ.  Flow measurement
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The road is wet.
Clear water in drainage.
Cave-in in the road with clear water.

It may be leakage, if you find…

Weather is fine.
But….??

Puddle??
Tap water??
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In Yangon City

Leakage

178



Leak sound is composed by four factors.

1. Vibration sound
2. Fricative sound
3. Flow sound
4. Impulsive sound

Sound is changed by soil condition, pipe material, pressure, depth 
etc..

Leak sound
Mechanism of Leak sound

Fricative sound

Vibration sound

Impulsive sound

Flow sound

[There is not “Completely the Same sound”]
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Equipment

Ground Microphone Acoustic Bar

It can detect exact leak point by estimating that 
there is a leak beneath the point with the 

strongest noise.
(It needs Skills, Mainly used at Nighttime)

This method can only confirm the existence or 
nonexistence of leakage near the acoustic bar.
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1. Hang the amplifier on your shoulder or neck and
hold it by hand from above to prevent it from moving.

2. Wear headphones on both ears. 

3. Hold the remote control switch in your hand. 

4. Place the pickup at the tip of your foot. 

The power is turned on by pressing the button on the
remote control switch.
Turn on the power a few seconds after placing the pickup
to avoid the impact noise when placing the pickup.

How to use leak detector
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Sound detection machine ➪ Leak Detector
182



Sound detection machine ➪ leak Detector 183
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Acoustic Bar
Metal
500Hz～2000Hz

300Hz～2000Hz

Non-Metal
500Hz～2000Hz

M
ild steel

S
tainless

S
tainless

A tool that places the tip of a rod near the buried 
pipeline to capture the leaked sound propagating 
through the back pipeline. 
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How to use acoustic bar
Hearing survey with a water meter
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How to use acoustic bar
Hearing survey with a valve
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How to use acoustic bar
Hearing survey with a valveHearing survey with the pipeline

Leakage 
sound
is quiet

Leakage 
sound
is loud

Leakage ？
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Exploration procedure by leak correlator
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Sensor

Amplifier with radio transmitter Correlation leakage detectorＰＣ

Correlation leak detector Configuration
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Investigation method using a correlated leak Detector

Amplifier with radio transmitter
Correlation leakage detector

ValveSensor

A : Standard point
Leak point

B : Comparison point

Tm : Leakage noise propagation time 
differenceC : Noise velocity on the pipe

L : Distance between A and B
La ＝（ L − Tm C ）／ ２

PC
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Correlation leakage detector

Under ground type fire hydrant

Example of installing a correlation detector
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Metal pipe detector
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Mechanism of metal 
pipe detection Transmitter

Receiving
antenna

Water
pipe

Receiver

Magnetic
field

Magnetic
field

Water
pipe

Signal current

Pass the signal current through the  piping

A magnetic field is generated
around the  piping

The receiving antenna receives the strongest signal directly above the pipe
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Transmitter installation ( In the case of induction method)

Current can be passed through the pipe line 
within a range of 2 meters to the left and right 
around the transmitter.

Transmitter and receiver should be detected 
at least 5 meters apart. 

Place the transmitter on the ground at right 
angles to the pipeline discharge.
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Pipe Material in Yangon City

CIP

DIP

PVC

Yankin Township
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Leakage volume measurement 
procedure

203



204



205



206



207



208



209



210



211



212



Leakage record
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1. Collecting leakage record from all Township Office

Customer
Meter reader
Other EDWS staffInformation

(Situation)

EDWS
Township Office

District Office

EDWS Head 
Office
ACE

Inform Permit

Inform Permit

Township Office staff makes a leakage repair “record”

NRW section will collect the leakage information from T/S
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Leakage Record Management by NRW Section

Customer
Meter reader
Other EDWS staff Information

(Situation)

EDWS
Township Office

District Office

EDWS Head 
Office
ACE

submit

submit

NRW Management
Section
NRW Management
Section

submit

Compile and Analyze
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2. Compiling the collected leakage record

D M Y Township Ward Street No.
Road or

Accommodation
Category Material Diameter

Date of pipe
laid

D M Y

1 4 1 2015 Yankin 13 Aung Chan Tar 113 Road Distribtuion PVC 2" N/A Crack
Leakage
Patrol

4 1 2015 Valve Rubber band , cramp Yes 2

2

3

4

5

6

No.

Leakage Information Repair Work Record

Photo
Record

Date
(Day/Month/Year)

Repair Work

Used material
Operated

staff
number

Date
(Day/Month/Year)

How to
suspend

water

How to
find

Leakage
Factor

Accessory

Pipe information
Address

Leak Point

Format (Excel)
Leakage Information Repair work Record

Leakage Information Repair work Record
1. Detected (found) date,
2. Address (To identify the accurate leak point)
3. Pipe information

• Category ( Transmission/ Distribution/ 
Service conns.)

• Material, Diameter
• Leakage factor
• Pipe Age ( when the pipe was installed)

4. How to find

1. Repair date
2. How to suspend water ( Without 

suspending, Valve, etc.)
3. Used material
4. Photo record ( Yes / No)
5. Number of staff for repair work
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Leak Factor
Corrosion Recurrence

Other construction Aged Pipe

If the target pipe existed over 40 years.

Please mark “Aged Pipe”

Damaged by 
Concrete cutter
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3. Making the leakage point map

Why did leakage happen frequently ? (Special leakage factor?)
Sub-surface leakage detection is needed?
Priority to replace the pipeline ?

Example
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Transmission and distribution main pipeline map

1. Existing  pipe information and reservoirs
 Pipe Age ( when was the pipe installed )
 Location ( some of existing pipe or reservoir location are 

wrong )
 Leakage point ( To begin with collecting 2015 and 2016 

records )
 Service Reservoirs , Pump Station, Main Valves
 Tube-well Pipeline 
 Water Pressure

2. Planned pipeline
For leakage factor analysis

Necessary information

From these info, you can grasp how the following items work to 
leakage occurrence.

 Distribution System (Hlawga, Gyo Phyu, Phugyi, 
Nyauphnapin)

 Pump suspension (water hammer)
 Water pressure
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Seamless or  Separated Map
North Okkalapa South Okkalapa

Seamless map:
You can realize some problem on this pipeline.

Leakage Point

Seamless map is better to grasp 
the pipe condition.

Separated map:
It is difficult to grasp the pipeline condition visually
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Data Feedback to GIS

If there is not pipeline on current 
pipeline map, share the information 
and correct the GIS data.

Example
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4. How to Analyze and Utilize Leakage Record
Analyze following items:

Item What you can study
Leakage number of each category

(Transmission, Distribution, Service con.) Proportion of leak occurrence

Leakage factor on Transmission pipe Actual leakage factor on transmission pipe 
in Yangon city

Leakage factor on Distribution pipe Actual leakage factor on distribution pipe in 
Yangon city

Leakage factor on service pipe Actual leakage factor on service pipe in 
Yangon city

Leakage number by pipe materials Leakage frequency of each materials

Leakage number of every T/S Comparison of leak frequency of T/S

Leakage frequency by distribution system The difference of leakage frequency 
between each distribution systems

Analyze by using Map
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4. How to Analyze and Utilize Leakage Record

Corrosion

24%

Joint

15%

Crack

12%
Valve

4%

Damaged by other 

construction…

Others

37%

Leakage on service pipe
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4. How to Analyze and Utilize Leakage Record

Corrosion

24%

Joint

15%

Crack

12%
Valve

4%

Damaged by other 

construction…

Others

37%

Leakage on service pipe

Why corrosion did happen?

1. Electrolytic corrosion 
due to improper 
backfilling

2. Unsuitable material

1. Adopting new 
material

2. Formulate new 
standard                   
etc.Why crack did happen?

Piping depth is not enough

1. Review the design 
criteria

2. Formulate new  
design standard

etc.

Why did water leak 
from joint?

Piping work was 
not proper

1. Formulate 
piping manual

2. Conduct training 
for engineer and 
worker etc.
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Making leakage reduction plan of EDWS
Proper 
leakage 
record 

manageme
nt

Analyze 
and find 

the leakage 
factor

Leakage 
reduction 

plan of 
EDWS
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Record of Leakage information and Repair work 236



Work example to prevent water leakage

Customer service pipe
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LS-9: Leakage repair method

Repair pipe construction method with applicable repair

materials.
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Items to check when repairing leaks

❐ Accurately understand the cause of water leakage

− Caused by poor material quality of water pipes.

− Caused by poor backfilling work.

− Caused by aging of the pipe.   

− Caused by external factors such as other construction

− Caused by a sudden rise in pressure inside the pipe.
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❐ Preparation for the implementation of repair work

Ⅰ Confirm the need for water outage.
☞ Things to consider when water outage is required.

− Set to time zone when the impact of water outage is small.
− Publicize the residents about the time ang area where water

outages occur.                         
− Be careful of turbid water generated by valve operation due

to water outage.

Ⅱ Consider the time zone for repair work

Ⅲ  Procurement of pipe materials and equipment required for
repair work
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❐ Leakage repair work procedure

Ⅰ Excavate the area required for repair work.
☞ In particular, dig deeper about 2feet at the bottom of the pipe.

Ⅱ Measure the amount of water leakage.

Ⅲ   Clean the pipes at the points to be repaired.

Ⅳ   Check if the prepared pipe materials and fittings are appropriate.

Ⅴ    Repair leaks using repair clamps and joint tightening bolts and
nuts. 

Ⅵ    After the work, check that there is no water leakage from the
repaired part.
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❐ Needs for after repair work

Ⅰ Probable cause of water leakage.

Ⅱ Record of quantity and purchase price of pipe material used for
repair. ( Attach a photo of the repair work. )

Ⅲ  Classify the materials and fittings required for repairs according
to the leak pattern and strive to prepare them as regular items.

Ⅳ  Once a leak has occurred, it is often the case that the leak will 
reoccur at a later date, so it is important to carry out regular
patrol inspections.  
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YANGON TOKYO

FYI: Leakage Repair Method (1)

There is a need to consider manufacturing repair materials
that are always available in Myanmar when needed.
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YANGON TOKYO

FYI: Leakage Repair Method (2)

Recurrence factor:
Insertion length is not 
enough.
Too much adhesive.

Proper position
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Emergency water supply pipe blocker

Crimping the pipe with pressure

It is a device that shuts off running water by crushing the 
pipe in an emergency when there is no valve near the place
where the water leak occurs.  

245



Material for repair

FCD clamp Stainless clamp
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LS-10 :  Water supply equipment

Water supply facility guideline

Method of determining water supply pipe diameter

Type of water  water supply system 
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Water supply equipment guide line
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Caluculation example-(2)

☛ Ⅰ Caluculate water head loss -3

P1 Ｍ

90°

Elbow

90°

Elbow

90°

Elbow

90°

Elbow

90°

Elbow
90°

Elbow

90°

Elbow φ13mm

Tap

Valve
Valve Meter

φ20mm

0.2m

4.0m 1.0m 1.0m

2.0m

7.0m

+1.5m

P1 = 0.2 Mpa ≒ 20.0m (water head)

Water Supply Installments

Saddle snap tap

Gate valve

Water meter

90°Elbow

Reducer

Water Tap

Straight pipe (Total)

Size

φ20mm

φ20mm

φ20mm

φ20mm

φ13mm

φ13mm

φ20mm

Number Converted length 

1

1

1

7

1

1

1

3.00m

0.15m

8.00m

5.25m

0.50m

3.00m

21.20m

Total length 37.60m

Q = 15 L/min

Ⅰ= 48‰

∴ φ20mm Water Head Loss = 37.60m × 48 ×1/1000 = 1.8048m

Size Number Converted length 

3.50mTotal

Q = 15 L/min φ20mm φ13mm Ⅰ= 343‰

∴ φ13mm Water Head Loss =  3.50m × 343 ×1/1000 = 1.2005m

TOTAL Head Loss

3.0053m

Residual water head ＝ 20.0m - 3.0053m ＝ 12.5360m

P2 = 0.12Mpa
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Caluculation example-(3)

☛ Ⅱ Caluculate flow quantity -4

P1 Ｍ

90°

Elbow

90°

Elbow

90°

Elbow

90°

Elbow

90°

Elbow
90°

Elbow

90°

Elbow φ20mm

Tap

Valve Meter
φ20mm

0.2m

4.0m 1.0m 1.0m

2.0m

7.0m

+1.5m

P1 = 0.2 Mpa ≒ 20.0m (water head)

Water Supply Installments

Saddle snap tap

Gate valve

Water meter

90°Elbow

Reducer

Water Tap

Straight pipe (Total)

Size

φ20mm

φ20mm

φ20mm

φ20mm

φ20mm

Number Converted length 

1

1

1

7

1

3.00m

0.15m

8.00m

5.25m

8.00m

21.20m

Total length 45.60m

Q =？

∴ Hydraulic gradient = 18.50m / 45.60m ×1000 = 405.7 (‰)

P2 = 20.0m - 1.5m = 18.5m

Effective water head of pipeline 

Q = 0.85 L/ sec = 51 L/min∴ [From Weston official chart]     φ20mm, Ⅰ= 405 ‰
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Meter diameter suitable for usage
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Ｍ

Ｍ

Road

4.0 1.5

1.0m
～2.0m

1.0m
～2.0m

1.
5m

3.5m

Housing

Housing

Example of Meter installation for housing

Offset

Completion drawing management
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Road

Meter installation example for building

Current situation

Supply pipe integration
Sidew

alk(under the culvert)Si
de

w
al

k(
un

de
r 

th
e 

cu
lv

er
t)

Culvert

The top soil structure

building
building

building

building

Sectional view

Meter 
Box

≒1 feet
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Ｍ

Ｍ

Ｍ

Meter unit installation in meter pit

φ20mm Meter unit 
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Points to design and construction of water supply service facility.

Ｍ

Protective pipe ( PVC φ50mm )

PP φ20mm 
Meter Box

Distribution 

Ｍ

Protective pipe 

( GPφ50mm )

PVC φ20mm 

Customer House

Customer House

1.0m～1.5m

Saddle clamp

Standard of water supply service facility for customer

Type ＡType Ｂ

Pavement

Roade 

- 2.5 ～ - 3.0 feet

Valve 

266



267



268



269



270



271



WT-1

WT-2

WT-3

WT-4

WT-5

WT-6

φ13mm φ20mm φ25mm

15 40 65

Number of water tap considering concurrent usage ratio

4 5 6

16～20 21～3011～15Total  number of water tap

Number of water tap

cosidering concurrent usage ratio

1

1

2～4

2

5～10

3

40 36

50 50 50 50 30 27 25 20

20 30 50

100 80 75 70 53 48 44

Total  number of usage tap

Ratio of amount water used

simultaneousely

1

1.0

2 3

20

100

33

20

2 3 4 5 10 15Total  number of usage tap

Maximum utilization ( ％ )

Minimum utilization ( ％ )

1

100

100

3.5 4.0 5.0

10 15 20 30

1.4 1.7 2.0 2.2 2.4 2.6

4 5 6 7 8 9

water supply used ( ％ )

1～3

100%

4～10 11～20 21～30

2.8 2.9 3.0

Concurrent usage ratio

Number of water tap and ratio of amount of water used simultaneously

Water supply use number and ratio of simultaneously water supply used

３００～４００ ４００～５００

４００～８００ ５００～１０００

50%

31～40 41～60 61～80 81～100

90% 80% 70% 65% 60% 55%

Water supply use number

Ratio of simultaneously 

１ K～１ LDK

２ K～２ LDK

Household

members

Example of amount of water used per one house in condominium

Cal iber of tap

Standard f low rate(L/min )

Standard water usage of water tap

８００～１２００ １０００～１５００３ K～

１～２

２～４

４～６

Room type
Average amount of

water used per day (L/D)

Maximum amount of

water used per day  (L/D)
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Water supply used household number➪ 0
Water supply service connection   ➪ 0

 Public facility ➪ Park

Water supply used household number➪ 0
Water supply service connection   ➪ 0

Water supply connection type & Water supply method according purpose 

Splikler plug

Handwash tap

Distibution Pipe

Park
No Meter

No Meter

Donation tank

A case where the amount of water used

cannot be measured because a meter not

installed.

Example where meter is not installed normally 273



YCDC owned water supply pipe

Water supply used household number➪ 1

Water supply service connection   ➪ 1

Tank

Water supply connection type & Water supply method according purpose of use

Market Type 1 ➪ Insein YCDC 

Staff house

Store Store Store Store Store StoreStore

Market Type 2 ➪ Each Town Ship YCDC 

Store Store Store StoreStore Store

Direct pressure type

It is the correct way to install each meter to each user
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Militaly ➪　Militaly facilities　➪ ①
Water supply used household number➪ 0
Water supply service connection   ➪ 1

Water supply connection type & Water supply method according purpose of use

Office Office Office

Toilet

Wash room

Guard Room

Militaly or Relijious facilities

Wash place

φ40

Ｐ
M

φ40

Room RoomRoom Room

Room Room Room Room

Facilities that use a lsrge amount of 

water during that time period.

Direct water pressure and tank type

combined method.
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No,4

Water supply connection type & Water supply method according 

B.T

1 F

2 F

3 F

4 F

5 F

6 F

Tank type

Direct pressure type
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Ball Tap installation in tank

φ20mm
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Automatic water level adjustment valve

Main pipe φ25mm

To ball tap φ20mm

φ25mm
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Water Meter installation

φ20mm

Closed water pipe
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Current status of the meter installation

Proper installation of the meter

φ20mm

φ150mm
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Current Situation of Meter Installation
285



Current status of the meter installation

Difficult to read a meter The installed meter in the water tank

286



Current status of the meter installation

Bad joints

Meter diameter excessive 

Sewage pipe fittings

Meter diameter φ75mm Pipe diameter φ50mm ＜
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Flow rate Test Customer Difference

YCDC January February Usage unit Amount TEST－M Flow rate Customer Flow rate Difference TEST－M Flow rate Customer Flow rate Difference TEST－M Flow rate Customer Flow rate Difference Total Total (%)

Start

Stop

Start

Stop

Start

Stop

Start

Stop

9 124/A Start 11.9398 2634.4000 11.9581 2634.4376 11.9514 2634.4489
10 124/B Stop 11.9581 2634.4376 11.9682 2634.4489 11.9581 2634.4546

Start 11.9151 33.8942 11.9026 33.9008 11.8896 33.9068
Stop 11.9514 33.9008 11.9151 33.9068 11.9026 33.9120
Start 11.8642 1661.214 11.8515 1661.227 11.8387 1661.239
Stop 11.8896 1661.227 11.8642 1661.239 11.8515 1661.252
Start

Stop

Start 11.8261 5429.762 11.8137 5429.764 11.8008 5429.764
Stop 11.8387 5429.764 11.8261 5429.764 11.8137 5429.764
Start 11.7884 6355.0194 11.7757 6355.0232 11.7632 6355.0472
Stop 11.8008 6355.0232 11.7884 6355.0472 11.7757 6355.0511
Start 11.7506 647.6142 11.7381 647.6362 11.7259 647.6487
Stop 11.7632 647.6362 11.7506 647.6487 11.7381 647.6549
Start 11.7131 3047.954 11.7009 3047.965 11.6882 3047.979
Stop 11.7259 3047.965 11.7131 3047.979 11.7009 3047.994
Start 11.6754 4507.0658 11.6626 4507.0738 11.6500 4507.0908
Stop 11.6882 4507.0738 11.6754 4507.0908 11.6626 4507.0968
Start

Stop

Start 11.6367 1368.1372 11.6237 1368.1408 11.6108 1368.1522
Stop 11.6500 1368.1408 11.6367 1368.1522 11.6237 1368.1755
Start 11.5972 680.4879 11.5843 680.4916 11.5712 680.4947
Stop 11.6108 680.4916 11.5972 680.4947 11.5843 680.4979
Start 11.5584 895.4833 11.5458 895.4978 11.5352 895.4103
Stop 11.5712 895.4978 11.5584 895.4103 11.5458 895.4236
Start 11.5203 947.6670 11.5075 947.6800 11.4946 947.6930
Stop 11.5352 947.6800 11.5203 947.6930 11.5075 947.7070
Start

Stop

Start 11.4818 4291.3277 11.4694 4291.3397 11.4566 4291.3406
Stop 11.4946 4291.3397 11.4818 4291.3406 11.4694 4291.3511
Start 11.4436 2194.9140 11.4316 2194.9260 11.4192 2194.9390
Stop 11.4566 2194.9260 11.4436 2194.9390 11.4316 2194.9510
Start 11.4063 887.1971 11.3930 887.2100 11.3804 887.2245
Stop 11.4192 887.2100 11.4063 887.2245 11.3930 887.2377
Start 11.3620 2431.1988 11.3541 2431.1948 11.3409 2431.1093
Stop 11.3804 2431.1948 11.3620 2431.1093 11.3541 2431.1058
Start 11.3284 1462.2019 11.3158 1462.2147 11.3033 1462.2286
Stop 11.3409 1462.2147 11.3284 1462.2286 11.3158 1462.2420
Start 11.2906 8662.0376 11.2779 8862.0478 11.2652 8862.0572
Stop 11.3033 8662.0478 11.2906 8862.0572 11.2779 8862.0687

4%

-15%

Broken

-32%

0%

3%

-293%

Lost

-50%

-273%

-4%

-2%

Lost

Lost

Lost

Lost

58%

-59%

-26%

Lost

-61%

7%

25%

0%

-29%

0.013 0.012 -0.001

0.013 0.010 -0.002

-0.010

0.011 0.013 0.003

0.013 0.014 0.001

0.013 -0.004 -0.017

0.012 0.013 0.001

0.012 0.012 0.000

0.013 0.013 0.001

0.013 0.013

0.013 0.004

0.013 0.006

0.013 0.003

0.000

0.013 0.000 -0.013

0.007 0.006 -0.001

0.013 0.005 -0.008

-0.007

0.013 0.023 0.010

-0.009

0.012 0.006 -0.006

0.013 0.015 0.002

0.013 0.001

0.013 0.014 0.001

0.012 0.001 -0.011

0.013 0.009 -0.003

-0.086 -0.093

0.013 0.014 0.001

-0.001

0.017 0.004

0.012 0.000

0.012 0.014 0.002

-0.087 -0.100

0.013 0.013 0.000

0.011 -0.002

0.013 0.003 -0.010

0.010

0.013

0.012

0.013

0.013

0.013

0.013

0.012

0.008

0.013

0.013

0.000

-0.022

0.011 0.001

0.006 -0.007

0.000 -0.012

0.024 0.011

0.012

-0.010

-0.010

0.002

-0.002

0.019

-0.030

-0.012

-0.011

-0.009

0.009

-0.002

-0.005

0.000

-0.002

-0.001

-0.001

0.038

0.007

0.013

0.002

0.004

0.022

0.011

0.008

0.010

0.012

0.012

0.013

-0.004

0.013

0.004

0.004

0.014

0.013

0.018

0.014

0.013

0.015

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.018

0.012

0.013

0.036

0.025

0.013

0.012

234Shwe Yin Mar181300558

887.19

2,437.002,398.27

874.49

2,132.02 2,194.91Daw War War Kyi 1

5.88

62.89

12.70

38.73

66.93

1,461.801,455.92

8,595.07 8,662.00

1

1

1

1

Daw Tin Su ( 2House)

Daw Lwin Lwin Khing

U    Kyaw Tun

Daw Than Than Oo

181300357

181300446

246

247

256/A

262

Shwe Yin Mar

Shwe Yin Mar

Dhammar Yone

Dhammar Yone

U Kyaw Htoo Sein 1 4,267.61 4,291.43 23.8220 82 181300588 Shwe Yin Mar 233/B

21

22

23

24

25

83

109

110

120

126

181300653

181300614

Daw Khin Cho Cho Myint 1 933.63 946.59 12.9618 76 181300654 Shwe Yin Mar   52/B

U Tun Nyein 1 1,686.24 1,711.98 25.7419
78

181300417 Shwe Yin Mar   51

672.59

882.98

1

1

1

1

1

29.00

521.43

25.82

5.47

11.02

8,351.1400

643.90

84.05

82.73

296.003,051.22

4,505.09

4,848.71

1,367.03

678.06

894.00

224

227

U    Thaung Sein

(U Saw Hnin)/U    San Htwe

Daw   Kywet

U Hla Ngwe

Yadanar Depa Mogok Monestery

U Thein Han

Daw Ni Ni Win

Daw Yee Yee Myint

    6

(30)  32/B

   32/A

  32

1

1

1

62

73

10

11

12

13

14

181300499

181300451

181300595

Aung Chan Tar St.

Aung Chan Tar St.

Mya Yin Mar

Mya Yin Mar

Shwe Yin Mar

Shwe Yin Mar

Shwe Yin Mar

Shwe Yin Mar

181300199

181300073

181300008

181300269

-

9 25 181300200 Aung Chan Tar St.     6/A Daw  Ohnmar 1 5,362.97 5,429.6000 66.63

181300202 Aung Chan Tar St.     6/B U    Maung Maung

55

61 229

8,267.09

561.17

2,755.22

4,476.09

4,327.28

1,341.21

1 32.78 33.79 1.01

7 22 181300005 Shwe Yin Mar     6/D U    Zaw Min Win 1 1,644.79 1,661.22 16.43

1 8,384.49 8,415.8300 31.34

1-3

1-4

7

No, M A P 

1

2

3

10.00

1,507.00 42.00

181300607 Shwe Yin mar 122/B Daw Shwe Yin 1

118

118/D

118/C

U    Aye Min naing

Daw Aye Aye

Daw Moe Pa Pa Tun

181300067 Moe Kaung

181300597

181300598

Moe Kaung

Moe Kaung

730.00 740.00 10.00

1,196.00 40.00

1,213.00

5 181300621 Shwe Yin Mar U    Thein Lwin

6 11 181300367 Shwe Yin Mar 126 U    Mya Soe

8

15

16

17

26

36

52

53

4

1-2

◎

◎

◎

◎

◎

Customer ID Address House No, Customer Name
No,1 No,3Exiting meter reading  

1 2,484.07 2,634.30 150.23

No,2

1

1

1

1,203.00

1,156.00

1,465.00

0.0618 0.0256

0.0509 0.0378

0.0379 0.0149

0.0376 0.0403

0.0351 0.0556

0.0396 0.0199

0.0360 -0.0624

0.0406 0.0389

0.0380 0.0257

0.0373 0.0467

0.0377 0.0377

0.0382 0.0376

0.0392 0.0279

0.0374 0.0374

0.0388 0.0400

0.0395 -0.0763

0.0376 0.0392

0.0381 0.0323

◎

Example of Customer Meter function check 288



LS-11 : Commercial loss issues due to meter dysfunction
caused by quality or external factors

The following have been confirmed regarding 

meters as factors causing commercial loss.
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❐ Low-priced, low-quality meters purchased
at the discretion of the customer in the past.

❐ There are no rules for meter replacement  that
take into account functional deterioration due
to aging.

❐ Due to the supply of untreated raw water, algae
contained in the raw water interferes with the
operation function of the meter.

☞ Background of damage meter generation
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☞ Measures to solve these problems.

☞－１ Establish standards for meters attached to water
supply installations.

☞－２ Create a system to replace meters on a regular basis
In japan, the Measurement Low requires that electricity,
gas, and water meters be replaced with an expiration date
of 8 years. 

☞－３ From the aspect of public health, the water supply
equipment will be urgently improved so that the water
distributed will be treated wanted that doesn’t contain
impurities such as algae.
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☞ Purpose of installing water meters.

❐ The meter installed in the water supply equipment is the
only means to measure the amount of water used by the
customer and is a very important device.

❐ As such, water users are obliged to always pay close
attention to the management of installed meters.
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☞ Meter management performed by water 
supply users.

❐ Install the meter near the entrance of the customer’s 
residential land for easy meter reading .

❐ Do not put anything on the meter.

❐ Install in a dedicated box buried underground so that
the meter will not be damaged by an external impact.

❐ Always try to keep the area around the place where the
meter is installed clean and do not throw away garbage 
or drain sewage.
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☞ Damage meter pattern

❐ Damage meters that cannot measure the amount of
water used correctly include the following.

－ The meter is damaged by an external impact and is 
not operating.

－ The instrument panel is dirty and the measured value 
cannot be confirmed.

－ Algae and contaminants are mixed in the impeller inside
the meter and it operating, but its function impaired.
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☞ Discovery and confirmation damage meter

❐ You can check if the meter is damaged during the monthly
water usage meter reading of the customer.

－ The important things is that the work manager is always
checking to see if the meter reader is doing the right thing
to check the amount of water used on the customer meter.

It is not possible to confirm the occurrence of the damage
meter if the work such as recording the amount of water
used by esthetic mate without checking the meter. 
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No,1
Number of

Road House.No Household Diameter No, OCT NOV DEC

17 181300365 Damar Yone 242 20 9 7 9

18 181300364 Damar Yone 240 20 12 14 16

19 181300513 Damar Yone 239 20 8 7 5

20 181300542 Shwe Yin Mar 238 20 29 27 26

21 181300354 Damar Yone 257 20 12 14 16

22 181300002 Shwe Yin Mar 258 20 15 13 12

23 181300366 Damar Yone 237 20 14 12 13

24 181300554 Damar Yone 238 20 12 10 7

25 181303614 Shwe Yin Mar 247 20 34 36 39

26 181300355 Damar Yone 260 20 21 20 21

27 181300636 Damar Yone 251 20 27 29 31

28 181300504 Damar Yone 252 20 14 17 15

29 181300539 Damar Yone 252 20 11 10 10

30 181300503 Damar Yone 254 20 12 14 11

31 181300495 Damar Yone 253 20 18 16 17

32 181300501 Damar Yone 255 20 7 5 5

33 181300357 Damar Yone 256/A 20 20 21 19

34 181300358 Damar Yone 256/B 20 5 6 7

35 181300414 Damar Yone 258/B 20 8 7 6

YANKIN TOWN SHIP CUSTOMER SURVEY LIST

U Naing Lin Zaw

Daw Thein Hla

Daw Lwin Lwin Khaing

U Myo Khaing

Daw Khin Pyone

U Kyaw Kyaw

U Yin Htwe

U Kan Shwe

U San Win

Daw Mya Yee

U Nay Lin

Daw Ohmar 

Daw Khin Nyein

U Tin Shwe

U Aung Myint

Daw Yi Yi Myint

U Tin Win

U Kyaw Tun

Meter
MAR / 2016 

Merter Unit
N0. User ID User Name

Address

Daw Myint Myint

☞ Case where it is considered that the meter reader
entered the water amount value without checking
the water amount used by the meter.

⁈

⁈

⁈

⁈

⁈

⁈

⁈
⁈
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☞ Example of damage meter installation

Measured value cannot be confirmed due to dirt

A drum is placed on the meter Install a meter in the sewer area.
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Connection No- Flat Supply Connection No- Flat Supply

number Broken Moss position nomal Unreadable Meter Late TOTAL number Broken Moss position nomal Unreadable Meter Late TOTAL

13,657 7,318 5,635 0 0 7,318 5,635 7 12,960 0 12,960 3,055 2,228 7 0 0 2,228 7 0 2,235 0 2,235

12,960 56.5% 43.5% 0% 0% 56.5% 43.5% 0.1% 100% 2,235 99.7% 0.3% 0% 0% 17.2% 0.3% 0.0% 100%

4,198 0 0 0 0 0 0 0 0 0 5,087 3,494 399 0 0 3,494 399 73 3,966 2,158 6,124

0 #DIV/0! ###### ###### ###### #DIV/0! #DIV/0! #DIV/0! 100% 6,124 88.1% 10.1% 0% 0% #DIV/0! 10.1% #DIV/0! 100%

16,192 3,012 2,622 0 0 3,012 2,622 1,498 7,132 0 7,132 1,323 1,387 13 0 0 1,387 13 1,400 1,532 2,932

7,132 42.2% 36.8% 0% 0% 42.2% 36.8% 21.0% 100% 2,932 99.1% 0.9% 0% 0% 19.4% 0.9% 0.0% 100%

17,068 11,450 0 5,854 0 11,450 5,854 0 17,304 0 17,304 934 411 531 0 0 411 531 0 942 702 1,644

 17,304 66.2% 0.0% 34% 0% 66.2% 33.8% 0.00% 100% 1,644 43.6% 56.4% 0% 0% 2.4% 56.4% 0.0% 100%

2,821 390 1,433 0 0 390 1,433 10 1,833 97 1,930 3,608 2,549 503 144 378 2,549 1,025 25 3,599 4,000 7,599

1,930 21.3% 78.2% 0% 0% 21.3% 78.2% 0.5% 100% 7,599 70.8% 14.0% 8% 21% 139.1% 28.5% 1.4% 100%

9,674 10,438 28 6 0 10,438 34 0 10,472 136 10,608 10,366 7,226 2,679 266 271 7,226 3,216 4 10,446 1,583 12,029

10,608 99.7% 0.3% 0% 0% 99.7% 0.3% 0.0% 100% 12,029 69.2% 25.6% 3% 3% 69.0% 30.8% 0.0% 100%

35,118 14,375 0 18,122 0 14,375 18,122 2,192 34,689 3,276 37,965 9,016 6,177 1,687 0 0 6,177 1,687 72 7,936 1,749 9,685

37,965 41.4% 0.0% 52% 0% 41.4% 52.2% 6.32% 100% 9,685 77.8% 21.3% 0% 0% 17.8% 21.3% 0.2% 100%

17,620 9,600 0 6,766 280 9,600 7,046 1,321 17,967 25 17,992 2,821 678 931 0 0 678 931 1,609 835 2,444

17,992 53.4% 0.0% 38% 2% 53.4% 39.2% 7.35% 100% 2,444 42.1% 57.9% 0% 0% 3.8% 57.9% 0.0% 100%

27,292 18,848 909 2,380 1,970 18,848 5,259 673 24,780 5,904 30,684 1,658 1,070 35 493 20 1,070 548 74 1,692 1,697 3,389

30,684 76.1% 3.7% 10% 8% 76.1% 21.2% 2.7% 100% 3,389 63.2% 2.1% 2% 0% 4.3% 32.4% 0.3% 100%

16,086 9,938 2,504 0 0 9,938 2,504 328 12,770 5,012 17,782 1,608 1,106 263 28 11 1,106 302 1,408 1,048 2,456

17,782 77.8% 19.6% 0% 0% 77.8% 19.6% 2.57% 100% 2,456 78.6% 18.7% 0% 0% 8.7% 21.4% 0.0% 100%

6,677 4,933 284 0 0 4,933 284 118 5,335 3,380 8,715 4,131 3,866 222 0 0 3,866 222 4,088 2,941 7,029

8,715 92.5% 5.3% 0% 0% 92.5% 5.3% 2.2% 100% 7,029 94.6% 5.4% 0% 0% 72.5% 5.4% 0.0% 100%

6,397 1,601 1,728 0 0 1,601 1,728 1,007 4,336 1,560 5,896 3,111 2,970 32 31 97 2,970 160 0 3,130 2,368 5,498

5,896 36.9% 39.9% 0% 0% 36.9% 39.9% 23.2% 100% 5,498 94.9% 1.0% 1% 2% 68.5% 5.1% 0.0% 100%

8,620 9,677 33 0 0 9,677 33 0 9,710 1 9,711 5,221 4,786 483 0 0 4,786 483 5,269 3,704 8,973

9,711 99.7% 0.3% 0% 0% 99.7% 0.3% 0.0% 100% 8,973 90.8% 9.2% 0% 0% 49.3% 9.2% 0.0% 100%

11,596 12,172 0 85 0 12,172 85 0 12,257 0 12,257 4,490 1,851 2,016 0 0 1,851 2,016 231 4,098 0 4,098

12,257 99.3% 0.0% 1% 0% 99.3% 0.7% 0.00% 100% 4,098 45.2% 49.2% 0% 0% 15.1% 49.2% 1.9% 100%

10,718 9,854 0 112 0 9,854 112 0 9,966 277 10,243 17 15 2 0 0 15 2 0 17 0 17

10,243 98.9% 0.0% 1% 0% 98.9% 1.1% 0.0% 100% 17 88% 11.8% 0% 0% 0.2% 11.8% 0.0% 100%

7,057 5,607 0 134 15 5,607 149 0 5,756 1,042 6,798 267,237 169,027 24,979 34,421 3,042 169,027 62,442 7,633 239,102 45,027 284,129

6,798 97.4% 0.0% 2% 0% 97.4% 2.6% 0.0% 100% 284,129 59.5% 8.8% 12.1% 1.1% 59.5% 22.0% 2.7% 84.2% 15.8% 100.0%

Unreadable Subtotal

Seikkan

Damage Meter Check List 30-Jan-18

31

Kamayu

20 Kyeemyin

21

TOTAL

28 Latha

29 pabend

Nomal

30 Ｄala

Kyaukta

22 Ｂahan

23 Ｙankin

TOTAL

1

24

Hlaingtha

18 Botahta

19

Pazunta

Thakayt

No
TOWN

SHIP

27 Lanma

17

Ｄagon

25 Sangch

26 Ａhlon

Nomal
Unreadable SubtotalTOWN

15

16

2

3

4

5

10

11

12

13

14 Insein

6

7

8

9

S-okkal

Ｔarmwe

No
SHIP

Ｄagon E

Ｄagon S

Ｔhingan

Ｄawbon

Ｍingala

Ｎ-okkal

Ｍing Ta

Shwepyi

Ｄagon N

Mayang

Ｈlaing TOTAL

☞ Survey results of damage meters and meter installation 
status where it is difficult to confirm the proper amount
of water used 
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267,237 169,027 24,979 34,421 3,042 169,027 62,442 7,633 239,102 45,027 284,129

284,129 59.5% 8.8% 12.1% 1.1% 59.5% 22.0% 2.7% 84.2% 15.8% 100.0%
TOTAL

❏ Ｑ≦±５％ Ｑ＞±５％

169,027 50,708 118,319 ②
59.5% 30.0% 70.0%

＋
24,979

8.8%

34,421 ①
12.1% 21.97%

❏ 3,042 26.12%

1.1%

Ⅱ 180,761 ③
115,102 75.6%

❏ 7,633 ④ 70,075 ①+④
☛ Ｑ＞±５％ 2.7% 29.3%

❏ 188,394 ③+④
78.8%

Results of analysisi based on information collecting

☛　Total connection number       ➪　　284,129　（100％）------------Ａ

☛　Meter installation number      ➪　　231,469　（  81.5％）----------Ｂ

☛　No meter number                  ➪　　    7,633   （    2.7％）----------

☛　Number of usage at flat rate  ➪　　  45,027   （  15.8％）----------Ｃ

No-Meter
Real number of impossible conduct

meter reading correctly.

Number of assumed bad meters

　　　　　  ➪　　   118,319  （　 41.6％）-----------②

Trial results based on the flow function

test at Yankin pilot area

TOTAL
62,442

Including Flat rate

Not include Flat rate

Readable

Moss

Broken

Total number of assumed damage meters ⇛　233,421 ( 82.2％ )----Ｄ＋②

-------Ｄ

Number of unknown amount of water used

☛　Total number of no-meter      ➪　　  52,660   （   18.5％）----------

☛　Number of unreadable       　➪　      62,442   （   22.0％）----------

TOTAL （　 40.5％）

Not include Flat rate

Not include Flat rate
Number of assumed damage meters

Position

Unreadable

☞ Meter damage rate for the entire city of Yangon estimated
by taking into account the results of the customer meter
function test conducted at Yankin T/S in addition to the
survey results of damaged meters etc.
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☞ Meter installed in a dedicated box

Original box in Yankin pilot area 
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☞ Meter operating function test

❐ If the meter is operating but the measured value shown is
judged to be inaccurate, there is a method of checking the
function using an electric test meter.

－ Perform functional tests on meters that require confirmation
using electric test meters located in NRW-Section and each
district office.
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☞ Electronic Test Meter TR-Ⅲ

❐ Introduction of equipment
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❐ Equipment specifications
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❐ Name of each part of the test meter

Flow indicator

Inflow stop valve

Connection hose

Test flow open / close valve

Connect the meter to be tested 
on the downstream side 
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☞ Functional test method

❐ The function test method is to connect the electronic
test meter and the meter to be tested in series, flow
water, and compare the flow rates that flowed within
the specified time. 

The accuracy of the customer meter function is 
judged by the difference in flow rate from the
electronic test meter.        
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☞ Example of customer meter function test record 306



☞ Example of customer meter function test total result
Because the rotation is amplified by the wear of the impeller and the rotating shaft.
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12-Sep-19

Ｍ

Protective pipe ( PVC φ50mm )

PP φ20mm 
Meter Box

Distribution 

Ｍ

Protective pipe 

( GPφ50mm )

PVC φ20mm 

Customer House

Customer House

1.0m～1.5m

Saddle clamp

Standard of water supply service facility for customer

Type ＡType Ｂ

Pavement

Roade 

- 2.5 ～ - 3.0 feet

Valve 

☞ Precautions for water supply service piping construction

PVC

PVC

❐ Always use the saddle clamps for branching from water distribution pipes. 

❐ Resin pipes such as PVC should be buried under the ground to avoid

deterioration due to ultraviolet rays and damage due to external impact. 

❐ Attach the valve to the connection between the saddle clamp and the service pipe. 
ー Response to water leakage from the service pipe of the buried part in the road. 

Service pipe

Valve G.L
G.L

ー0.15～ー0.2m
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☞ PVC pipe connection method using taper socket joints.

❐ Insertion length by diameter. 
Insertion

Diameter

(mm) 

1- Cutting 
2- Scraping the outer 

circumference 
3- Insertion 

length marking 4- Cleaning 

5- Apply glue 6- Insert and hold

※ Hold time ≧30sec

7- Check the 
insertion length

8- Wipe off 
the adhesive

❐ Procedure 
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❐ Precautions for insertion and joining. 

PVC Taper Socket 

PVC Pipe PVC Pipe

Insertion length 

Tapered Joint : Position where the pipe is
lightly inserted by hand and stopped Tapered Joint 

The pipe and fitting are joined at this part 

Apply glue to this joint 

※ Important points of joining work

: Insert the pipe in a straight line without twisting the pipe.

: Apply adhesive when the joints are dry.

Marking line 

Chamfering the outer circumference prevents the adhesive applied
to the inner surface of the joint from being scraped off by inserting 
the pipe. 
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LS-12 : Management of Non-Revenue Water

❐ The amount of non-revenue water is the amount of
water used that was not subject to billing out of the total
amount of water distributed by the water supply business.

The causes include the actual amount of water lost such
as water leakage and the apparent amount of water lost
due to illegal connection and meter error.
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☞ The table of water balance by IWA is shown below. 

Billed     Billed Meterd Consumption
Authorized

Consumption     Billed Unmeterd Consumption ( Flat rate )

Authorized
Consumption Unbilled     Unbilled Meterd Consumption ( Pagoda )

Authorized
Consumption     Unbilled Unmeterd Consumption

     ( V.I.P, Public facility, Wter supply car )

System     Unauthorized Consumption

     Input
Volume (Commercial Losses)     Customer Metering Inaccuracies

    Leakage on Transmission and
    / or Distribution Mains

    Leakage and Overflows at
    Utility's Storage Tanks

    Leakage on Service Connections
    uo to point of Customer metering

Water balance table by I.W.A

Water Losses

Revenue　Water

Apparent Losses

Real Losses

Non-Revenue

Water
( NRW )
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☞ Importance of non-revenue water measures. 

❐ As a general rule, in order to eliminate non-revenue
water, all water users should be billed and collected
according to the amount of water used .

❐ Overview of non-revenue water measures

－➀ Measures after the occurrence.
➢ Reduction of non-revenue water generated

ー② Preventive measures
➢ Preventing the generation of non-revenue water

ー③ Establishment of promotion system
➢ Promote measures against non-revenue water
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☞ Great reduction effect and basic measures. 

－➀ Replacing the damage meters

❐ Measures after the occurrence

－② Installation of the meter in a position where it is easy
to read the meter 

－③ Renewal of water service pipe

－④ Leakage detection and repair of water service pipe

－⑤ Finding and improving illegal connections

－⑥ Water leak detection and repair of water distribution pipes
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☞ Non-revenue water measures that each T/S 
can implement. 

－➀ Replacing the damage meters
➢ Instruct the user to replace the meter when a damaged

meter is confirmed during meter reading.  

－② Installation of the meter in a position where it is easy
to read the meter 
➢ If the meter is installed in a place where meter reading

is difficult, such as under a building or behind a building,
instruct to move to a position where meter reading is easy. 
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－③ Renewal of water service pipe
➢ Use water service pipes of the quality specified by EDWS.

( 10 bar )
If the cause of water leakage is due to the material of the 
water service pipe, replace the pipe immediately.

－④ Leakage detection and repair of water service pipe
➢ Regularly detect leaks visually or with a leak detector,

and if a leak is found, promptly and permanently repair it.

－⑤ Finding and improving illegal connections
➢ After confirming who made the illegal connection and

when, disconnect the connected pipe.
Judgement of application of penalties based on water supply
connection usage rules and guidance on water supply 
connection by appropriate procedures.
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☞ Setting the necessary situation to calculate
the amount of non-revenue water. 

❐ The amount of non-revenue water is the difference
between the total amount of water distributed to each 
water supply area and the revenue water.
It is necessary to install a flow meter that continuously
measures the inflow at the most upstream part of each
water supply area.

In order to install a flow meter and measure the inflow,
it is necessary should be formed as D.M.A the water
distribution pipe lines laid within the water supply area.
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☞ Current status of non-revenue water generated 
in Yangon City. 

❐ Due to customs and cultural factors

－➀ Flat rate
➢ The amount of water used is unknown because the meter

is not installed although the charge is collected by a flat
rate system. 

－② Religious
➢ Many religious facilities have meters installed, but since

cultural factors and fees are not collected for facilities 
related to Buddhism, the reality is that meter reading is not
often done to check the amount of water used. 
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❐ Due to policy factors
－➀ Public facilities

➢ There are places where meters are installed in public facilities
such as parks, public toilets, and green zones, but there are many
places where meters are not installed, so it is not possible to charge
or collect fees, so check the amount of water used Often not done.  

－② V.I.P ( Very important person )
➢ There is a fact that people belonging to some privileged classes

are exempted from installing meters and charges.

－③ Amount of replenished water by water truck
➢ Water supply trucks are used daily to replenish water from several

water stations in the city to donation tanks and unwatered areas,
and to sprinkle water on roads and plants. But their water volume
is not accurately recorded.
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☞ Concept of measures for NRW in the future. 

❐ Accurate understanding of NRW occurrence factors

➢ Factors that cause many damage meters. 
ー We don’t change the meter regularly. 

ー The meter is installed with exposure. 

ー Water supply users lack awareness to carefully manage meters. 

ー Raw water other than purified water is also distributed as tap water. 

➢ Factors where the meter is not installed. 
ー We can’t afford to buy a meter economically. ➪ Flat rate 

ー The meter is broken and remains removed by the user.

ー The meter can not be installed because the user is a privileged person.
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❐ Accurate understanding of NRW occurrence factors

➢ Proper meter reading work is not performed. 
ー The meter is not installed in a position where it is easy to read 

the meter. 
ー Many meters are damaged and the exact amount of water used

cannot be confirmed. 

➢ Illegal connection. 
ー Illegal connection is a crime aimed at stealing water, so if you

discover it, immediately disconnect the water service pipe and
instruct the use of water supply according to the regular procedure.

ー For the above reasons, the meter reader estheticizes the amount
of water used without checking the meter. 

ー The person in charge of each township must check the contents
of the monthly water consumption prepared by the meter reader. 
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❐ Accurate understanding of NRW occurrence factors

➢ Factors that cause water leakage. 

ー Lack of the idea of properly designing water distribution pipes
and water supply service pipes based on field survey. 

ー Laying of water distribution pipes by proper construction method
by using materials that ensure regular quality. 

ー Construction completion inspection including water pressure test
on the laid water distribution pipes has not been performed. 

ー Most of the branching from water distribution pipes and plumbing
work for service pipes are entrusted to workers, and there is no 
supervisor stationed at all times to provide guidance on appropriate
construction techniques . 
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➢ Factors that make it impossible to quickly repair leaks. 

ー Materials for repairs each pipe type and diameter are not always
prepared for proper leakage repair.

ー Workers performing pipe connection work do not have the correct 
knowledge and skills regarding pipe joining and material selection . 

ー Many temporally leak repairs.➪Invite the restoration of water leaks.                                                            

ー After the water distribution pipe construction is completed, the
construction completion drawing based on the accurate map of 
the site has not been created. 

ー The record of the completion of construction is left to the memory 
of the person in charge, and the information cannot be shared by a
third party. 
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☞ Promotional measures to reducing NRW
that each T/S should take from now on. 

❐ Physical loss

ー Fill out the exiting distribution pipes, service pipes, and other
pipelines on the current block map of each township(map with
sidewalks, sewers, waterways, etc. accurately filled on) after
conducting a re-investigation in the area, and fill in the township.
create a highly accurate pipeline diagram for each township. 

ー If many service pipes are laid in passages in residential areas, 
consider integrating those pipes and reduce the risk of water 
leakage. 
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※ Creation example of Pipeline Map 

Phase

Monastery

NIEC School
276.78m

1.05 7.415

2.995
RR Bend 22°RR Bend 22°

RRVP Φ100mm    L=347.454m

Shwe Yinmar Lane
MouKaung Road

325



ー When creating a pipeline map, accurately enter the positions of valves,
reducers, and bent, and show the horizontal distance of the ground surface
from landmark points such as road boundaries and intersection boundaries
of nearby buildings.   Fill in. 

Bank

Bank

Gutter

Water wayWater way 1.2

1.5

2.0

2.0

1.8

1.5

0.8

326



ー For pipe materials such as water pipes and service pipes, the 
material standards set by EDWS will be observed, and the
Township Officer will prepare a material checklist and inspect
the materials before starting construction.  

ー Provide technical training on pipe joining technology and
knowledge about pipe materials to engineers and workers who
work during water pipe laying work and leak repair work.  

ー Repair materials that are often used during leak repairs are kept
in the offices of each Township. 

ー For valves confirmed during the survey, install a valve box so
that the valve installation position can be confirmed and the valve
can be easily opened and closed in an emergency. 
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※ Creation example of customer meter management list 

Meter Installation Position

diameter number Broken Not read No good

1 Φ20 1 1

2 Φ20 1

3 Φ20 1 1

4 Φ20 1 1 1

5 Φ20 1 1

6 Φ20 1 1

7 Φ20 1 1

8 Φ20 1

9 Φ20 1 1

10 Φ20 1 1

11 Φ20 1 1

12 Φ20 1 1 1

13 Φ20 1 1

14 Φ20 1 1

11 6 2 3 3 3

Meter installation status

Customer Name Address
Damage Meter

No Meter

 U -------------

 U -------------

 Daw --------- 

 Daw --------- 

No,

 U -------------

 U -------------

 Daw --------- 

 Daw --------- 

 Daw ---------  -----------------------

 -----------------------

 -----------------------

 Daw --------- 

 Daw --------- 

 -----------------------

Normal

TOTAL

 -----------------------

 -----------------------

 -----------------------

 -----------------------

 -----------------------

 -----------------------

 Daw --------- 

 U -------------

 U -------------

 -----------------------

 -----------------------

 -----------------------

 -----------------------

❐ Commercial loss
ー In order to reduce the commercial loss caused by the meter, 

a customer meter management list regarding the meter installation
diameter and damage status is created in each township, and the 
customer is instructed on meter replacement and installation position
change.  
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ー Make sure to read the meter for all users to check the amount of
water used regardless of whether or not charges collected.

ー For old typed meters, the amount of water used is displayed as a
pointer value on the instrument panel in units of l and  ㎥.
It is necessary to provide training to meter readers so that mistakes
due to misreading do not occur when performing this reading work.

☞ Measures as YCDC 

ー Since the function of the meter deteriorates due to continuous use
for many years, it is necessary to establish a rule to replace the 
customer meter regularly in order to confirm the appropriate amount
of water used.
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WS-01 : Training of branching method under water flowing

Saddle clamp
for branch

Valve
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❐ Drilling machine A2SA2-15    “PHOENIX”
331
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❐ How to use
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Single open-end wrench
Adapter for drilling 
machine mounting

341



Connect adapter to flange valve

Attach the adapter to the gate 
valve with single open-end 
wrench.

※Caution

Must confirm installed 
rubber packing between the 
flange valve and adapter.
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Attach the adapter

AdapterValve

343



344



345



Hexagon socket bolt
for mounting

Tapping Cutter

Attach the cutter

Tーhexagon Wrench
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Setting the cutter

(1) Setting the cutter into the 
machine after tighten it 
with T-hexagon wrench.

(2) Pull up the cutter to 
confirm it is fixed by bolt. 

※Caution
Don’t touch the cutter 
with bare hands because 
it is danger.
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Install the center drill

Setting

Spacer,      Bush,    Center drill   
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Hexagon socket bolt for mounting the cutter and drill
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Install the center drill

(1) Insert the center drill into the locking hole inside the cutter.
(2)Setting the center drill into the cutter and then tighten it with T-hexagon wrench.
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Attach the main unit to the
Adapter.

Pull up the spindle.
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(1) Close the valve.

(2) Remove the drilling
machine and the adapter.
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Take the cutting chips
out of the cutter with 
cotter.

359



360



361



362



363

Drain valve Clutch knob
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Turn the cam cap counter-clockwise if the half nut is meshed with screw
parts of the spindle, it will automatically fix the spindle position with use 
of retaining spring.
If not meshed with each other, pull up the spindle a bit, it will automatically
fix the spindle position as shown at the right. 
When confirming to fix the spindle, make sure that there is no gap between
the half nut base and half retaining base.   
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Clutch CutterTapping CutterClutch
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Ⅳ  Pull up the spindle

Set the clutch position to release and 
turn the clutch knob to reverse , and 
then pull up the spindle fully.

① Pull

② Spin

Lock

Lock release

Pull up the spindle

Reverse

❐ Assembly procedure 368



Ⅴ  Connect the drilling machine to the adapter
and connect the hose to the drain valve

(1) Connect the drilling 
machine to the 
adapter.

(2) Connect the hose to 
the drain valve and 
open the it.

※Caution
Watch out for the sequence 
of tighten the bolt.

❐ Assembly procedure
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Ⅵ Set up the spindle - 1 (1) Turn the clutch knob 
to drilling.

(2) Push on the spindle 
slowly until it hits 
the pipe wall and 
then pull the spindle 
a little.Drilling

※Caution
Must confirm open the 
valve before push on the 
spindle.

❐ Assembly procedure
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Ⅵ Set up the spindle - 2

① Spin

② Pull

③ Set

Release

Lock(3) Ensure that the distance between spindle
and cam cap is subject to the 17 cm below.

(4) Set the clutch position to fixing , and then 
confirm spindle not rotated by hand.

17㎝ below

❐ Assembly procedure 371



Ⅶ  Drilling

Switch on

Plug in the power source and 
then turn the power switch on.

※Caution
Must attach a ground wire.
Do not touch the rotating part.

❐ Assembly procedure
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Ⅷ  Pulling back the cutter after drilling

(1) After drilling complete , turn
the clutch to reverse with keep
the power switch on.

(2) After spindle reverse , set the
clutch position to release and
turn the clutch knob to reverse,
and then pull up the spindle.

Reverse

❐ Assembly procedure
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Ⅸ Remove the drilling machine

(1) Close the valve.

(2) Remove the drilling
machine and the adapter.

① Close

② Remove

❐ Assembly procedure
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Ⅹ Remove cutting chips
Take the cutting chips out 
of the cutter with cotter.

Remove

❐ Assembly procedure
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WS-02 : Training of branching method for DIP
Type A-7   Power and manual Drilling Machine
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❐ The drilling machine introduced here is a device

that can be operated manually and using the driving

force of an electric drill.
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WS-03 : Training of branching method for VP (RRVP)

Type A-1 [ EAGLE ]  Manual Drilling Machine
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WS-04: Training of branching method for HDPE

❐ーDrilling machine for EF saddle and plug Insertion machine
Operation procedure.  

Drilling machine set contents

Operation procedure points

The drilling work is performed after the saddle is fused and joined and 

the specified cooling time has passed. 

Drilling machine

Plug insertion machine Handle

Ball valve Adapter

Water stop bar
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❐ーDrilling  

❐ー1 Installation of adapter and ball valve

Remove the saddle cap and manually tighten the adapter
and ball valve in that order.

adapter
Ball valve

adapter
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❐ーDrilling  

❐ー２ Installation of drilling machine

Make sure the drilling machine is fitted with rotary blade and
attach to the top of the valve with the red line on the shaft visible.

Red Line

Rotary blade

For Φ20, 25mm
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❐ーDrilling  

❐ー3 Drilling workー➀

Attach the handle to the shaft of the drilling machine, make sure
the valve is fully open and rotate it to the right to open the hole.

Valve is fully open

Turn clockwise to descend 
and open a hole 

398



❐ーDrilling  

❐ー3 Drilling workー②

After drilling, rotate the handle counterclockwise to raise the blade
with you can see the red line on the shaft, and then close the valve.

Valve is
fully close

Raise and return the blade 
until you see the red line
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❐ーDrilling  

❐ー４ Remove of drilling machine

When removing  the drilling machine, be careful not to loosen 
the valve and adapter.

adapter

Ball valve
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❐ーDrilling  

❐ー５ Remove a chips

Remove a chips of pipe that has been hollowed out from blade.
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❐ーInsert plug  

❐ー１ー➀ Preparation of insertor

. Set the plug in the insertor.

Insert the plug into the tip of the hexagonal shaft and check
that the plug does not fall.

Ring

Plug

Make sure does not
fall
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❐ーInsert plug  

❐ー１ー② Preparation of insertor

Pull the shaft up to the first marked line, rotated the shaft,
find a position where the pin can be set in the hole of the shaft,
and lock the cylinder with bin.
Then pull the cylinder up to the top.

Cylinder Pin

Shaft

First marked line
( Top position   )

Second marked line
( Plug set position )

Pin
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❐ーInsert plug  

❐ー２ Installation of insertor

. Attach the insertor to the valve and attach the handle
and nut to the shaft.

Nut

Handle

Pin

404



❐ーInsert plug  

❐ー３ー➀ Plug insertion work

. Open the valve and rotate the handle clockwise to lower
the cylinder until the cylinder collar touches the body.

Pin

Rotate clockwise to
Lower the cylinder

Valve fully open

Shaft collar

Touches
the body
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❐ーInsert plug  

❐ー３ー② Plug insertion work

. Pull the pin to unlock it from the cylinder.
Then push the handle down to screw the plug into the saddle
body and rotate clockwise until the second mark line disappears.

Pull the pin

Push the handle down

Screw in util the
second mark
disappear

Pressure relief
plug

Relieves water pressure resistance
during insertion by opening
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❐ーInsert plug  

❐ー４ー➀ Remove of insertor

. Pull up the shaft as it is without rotating the handle and
insert the pin into the hole in the shaft.
The pull the cylinder to the top the top while turning the handle
counterclockwise.   

Pull up 
without rotating 

Pin insertion 
Pull the cylinder up 
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❐ーInsert plug  

❐ー４ー② Remove of insertor

. Remove the insertor, valve, and adapter.
Make sure the top of the plug is flush with the saddle.    

Plug

408



❐ーInsert plug  

❐ー５ーCap installation

. Attach the cap to the saddle and attach a sticker to the top
of the cap to indicate plug insertion.     

Plug
Cap

Be sure to attach and tighten the cap by hand and don’t use tools.     
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❐ーInsert plug  

❐ー５ーWater stop ( water stoppage by plug ) 

. Attach the handle and nut to the water stop bar and insert
it into the plug.     After the plug reaches the water stop
position near the marked line position, tighten it further
for about a quarter turn to stop the water.    

Handle

Nut

Marked line

Outside diameter
of distribution pipe
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