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LS-1: Water supply plan

Calculation of water distribution on based

on required water volume by business type.



Way of thinking of water supply plan
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Concept of water supply penetration rate

:} => Yangon City O = Water Supply Area

=> Water supply household

= Not water supply household

0
]

Total water supply service number in Yangon City = 2 3
Total house number in Yangon City = 10 3 = (@O
Total water supply service number in Water supply area => 5 3 = (2

[ Coverage— (1) = 2 3+1 0 3=223%

O Coverage—(2) = 2 3+ 5 3 =434



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.



Water supply planning 1s 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 1s 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.



Usage of building| Unit water supply volume | Usage time Usage Form Personnel per Remark
[ per day ] Lh/D] effective area etc.
1 Residence 200~ 400L /one person 10 Per one resident 0.16 person/ni
Condominium 200~ 350L /one person 15 Per one resident
2 0ffice 60~ 100L /one person 9 Per one worker 0.20 person/m
3 Factory 60~ 100L /one person |working hours| Per one worker standing work 0. 1p/m
+ 1 hour sitting work 0.3p/m
4 Hospital 1, 500~3, 000L /one bed 16 1ni/Total area
or 30~ 60L /m
5 | The entire hotel 500~6, 000L /one bed 12
Guest room 350~ 450L /one bed 12
6 Caffe 25~ 3b5L /one guest 10
or bb~ 130L /m 1 /Store area
7 Restaurant b5~ 130L /one guest 10
or110~ bH30L /mf 1m/Store area
8 Department store | or 16~ 30L /nf 10 Tni/Total area Guest+worker
9 School 70~ 100L /one person 9 Per one person Teacher+student
10 Terminal station 10L /], 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/m k and worker is

separately added.




Planned Daily maximum supply amount

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

Q MAX = Daily Maximum Supply (n/p/d) X Usage Population
+ Fire Demand
Q max = Planned Average Supply(n/d)=+ Loading Rate

Planned Average Supply 1s estimated by the formula below:
QAVR =Q MAX X 0.7~0.8

Plan period 1s generally set for ten years after formulation of plan.



Hourly Factor

Hourly Factor
= Hourly maximum supply / Hourly average supply

“Hourly Factor” 1s estimated by above formula.

This 1s a ratio of “Hourly maximum supply” to “Hourly average supply”.

Hourly factor 1s a indicator of setting a maximum water flow capacity of

pipeline network.



Time variation trends of the water supply amount

3.

Hourly factor 1.75

| PM 8:00
AM 8:00 Hourly factor 1.53

Average 2350m

AM 3:00

Hourly factor
0.30

Time
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Planned Hourly Maximum Supply Amount

. Planned hourly maximum supply=Hourly average supply X Hourly Factor

“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.



Ex) Hourly Factor Calculation

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

(Example of Calculation)

(a) Hourly maximum supply=4,500m (b) Hourly Average Supply=1.875m

Hourly Factor = (a) 4,500m =+ (b) 1,875m = 2.4

€ Reference of Hourly Factor (HF) and Loading Rate (LR)
v’ Residential Area (Small-scale)) HF ~2.45 LR = 67.7%
v' Residential Area (Large-scale)) HF ~1.74 LR = 73.1%
v' Commercial Area ) HF ~1.40 LR =76.4%
v’ Industrial Area ) HF =142 LR~ 51.6%
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Flow rate (L/min) ©

Flow Chart by hazen Williams !

A

|=11%o
Friction Loss ( mm Ag/m)

PVC

ARZZHANTHRES
K&Hd
BEE:D=®100mm
ifEE:V= 1.0m/sec
id)

ME: Q=4/0L
kB8 | =11%0
ZFHENHEEFET
EHEICLIREOEH
Q=A-V&Y
Q=0.05mx0.05mX 7t X 1.0m

=(0.00785ni/sec
=0.471m/min=470L/min



(')

Flow rate ( L/min )

Hazen Williams

Chart
Calculate from chart
) \QQ(O Diameter-
g D=®100mm
«© Velocity -
V=1.0m/sec
4 b You can find
'%/ Flow Quantity:
% Q=470L
Hydraulic Gradient
| ==11%o

Calculation by using formula:
Q=A"V, Therefore,
Q=0.05mX0.05m XX 1.0m
=0.00785n¥/sec
=0.47 ImM/min =470L/min

I

Water Head Loss ( mm Ag/m)
PV
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Flow curve chart by
Weston’s Formula

Flow rate (L/sec)

Pipe diameter =
SO0mm

¢

Hydraulic
gradient
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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 X 1000

[=110%0 = 110X 1/1000 = 0.11m (Water
head loss)
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Hydrauric gradient

@ 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 |ike.

This loss of energy is converted to water head(water pressure)
and expressed in length is called water head loss(pressure loss).

A 5 \2’—; = Velocity head
L o
) ;I i = Pressure head
Z = elevation head
Hydrostatic """"""""";“ b Hydrostatic
head (V:O)% £l Hydraulic gradient line = | = 22 % head (V=0)
Hor i zontal
__8_ ........ R N Vol — T g__
Z1 l2
Baseline 71 =172

% When water flows through the pipe length L in the above figure, water head loss (=h) occurs.
Water head loss (h ) =L (m x | (%)
@ 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.



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 X 1000

[=110%0 = 110X 1/1000 = 0.11m (Water head loss)
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wi-1 | Number of water tap considering concurrent usage ratio |

Total number of water tap 1 2~4 5~10 11~15|16~20)21~30
cosidet‘il;r;iz;SJrrméf]iel;s;age ratio ! 2 3 4 g 6
WT-2 | Concurrent usage ratio |
Total number of usage tap 1 2 3 4 5 10 15 20 30 50 100
Maximum utiization ( % ) 100 | 100 | 80 | 75 | 70 | 53 | 48 | 44 | 40 | 36 | 33
Minimum utiization ( % ) 100 | 50 | 50 | 50 | 50 | 30 | 27 | 25 | 20 | 20 | 20
wi-3 [ Number of water tap and ratio of amount of water used simultaneously |
Total number of usage tap 1 2 3 4 5 6 7 8 9 10 15 20 30
Ratio of amount water used 0 | 14| 17| 20| 22| 24| 26| 28 | 20 | 30 | 35 | 40 | 50
simultaneousely
WT-4 | Water supply use number and ratio of simultaneously water supply used |
Water supply use number 1~8 | 4~10 |11~2021~30|31~40[41~60|61~80(81~100

Ratio of simultaneously

g ) ) ) ) 0 ) )
water suoply used ( % ) 100% | 90% | 80% | 70% | 65% | 60% | 55% | 50%

wi-5 | Example of amount of water used per one house in condominium |
Room type Household Average amount of Maximum amount of =~ WT-6 | Standard water usage of water tap |
members water used per day (L/D) | water used per day (L/D)
1 K~1 LDK 1~2 300~400 400~500 Caliber of tap ¢ 13mm| ¢ 20mm| ¢ 25mm
2 K~2 LDK 2~4 400~800 500~1000 Standard flow rate(L/min) | 15 40 65
3 K~ 4~6 800~1200 1000~1500




Caluculation example-(6)
« Determine the diameter of the water spply pipe.

! ! ! ! ! !
! | | | | |
@=15L/min | Q=15L/min | Q=15 L/min | Q =15 L/min | Q =15 L/min | 0 =15 L/min | 0 =15 L/min
1.0m i i | 1 :
_______ — 'l Ll L 1 1 1
"Il . 5m {1. 5m 8. 5m |1. 5m 8. 5m |1.5m 8. 5m |1. 5m 8. 5m |1. 5m 8. 5m |1. 5m 8. bm | y
D E|F G [H I [J K |L M [N o P Q'
E
Q0 =15 L/min ©
5 < I ;. ] T !
b Q=15L/min | Q=15L/min l Q=15 L/min l Q=15 L/min l Q = 15 L/min l Q =15 L/min
N P> i | | | I
Bl o ! i i [ 1
z 8 } | | | |
@218 L/nin| B Q.= 15 L/nin : Total numbers of customer residense : 16 residence
g | Water usage per residence : 15 L/min
b= 0.15ba | = ——— — = I . Ratio of simultaneously water supply use : 80%
1=V A — _ . .
= Water head = 15.0m Depth =-1.2 m Water supply usage  =15L/minx16x80% =192 L/min=3. 2 L/sec
\ Usage |Usage Target Pipe Convert length Total [Assumed |Hydraulic gradient
Section house [ ratio flow rate |Length|branching| valve [90° elbow|Tee straignt| length |diameter|(From Weston chart) Water head loss
A~B 16 80% 3.21/ sec | 8.65m | 1.om | 0.60m 10.1m | ¢50mm 60% 10. 1mX 60/1000=0. 606m 0. 606
B~C 15 80% 3.0 L/ sec | 3.0m 0.60m | 3.6m | ¢50mm 57% 3. 6mx57/1000=0. 205m 0. 205
Cc~D 4 0% 2.8 1/ sec | 8. bm 0.60m | 9.1m [ ¢50mm 50% 9. 1mx 50/1000=0. 455m 0. 455
D~F 3 0% 2.6 L/ sec | 2.5m 2.10m | 0.60m [ 5.2m | ¢50mm 40%, 5. 2mx 40/1000=0. 208m 0. 208
E~F 2 80% 2.4 1/ sec | 1.5m 0.60m | 2.1m [ ¢50mm 38% 2. 1m 38/1000=0. 079m 0. 079
F~G 11 80% 2.2 1/ sec | 8.5m 0.60m | 9.1m | ¢50mm 30% 9. 1m% 30/1000=0. 270m 0.27
G~H 10 90% 2.2 1/ sec | 1.bm 0.60m | 2.1m [ ¢50mm 30% 2. 1m% 30/1000=0. 063m 0. 063
H~1 9 90% 2.0 L/ sec | 8 bm 0.60m | 9.1m [ ¢50mm 28% 9. 1mx 28/1000=0. 254m 0. 254
| ~J 8 90% 1.8 L/ sec | 1.5m 0.60m | 2.1m [ ¢50mm 25% 2. 1mx 25/1000=0. 052m 0. 052
J~K 7 90% .6 L/ sec | 8.5m 0.60m | 9.1m [ ¢50mm 18% 9. Imx 18/1000=0. 163m 0.163
K~L 6 90% .41/ sec | 1.5m 0.60m | 2.1m [ ¢50mm 15% 2. Imx 15/1000=0. 661m 0. 661
L~M 5 90% L/ sec | 8.5m 0.60m | 9.1m [ ¢50mm 9% 9. Imx_9/1000=0. 081m 0. 081
M~ N 4 90 1L/ sec | 1.bm 0.60m | 2.1m [ ¢50mm 9% 2. Im%_9/1000=0. 018m 0.018
N~O 3 00% | 0.8 1/ sec | 8.bm 0.60m | 9.1m [ ¢50mm 6% 9. Imx_6/1000=0. 054m 0. 054
0~P 2 00% | 0651/ sec | 1.bm 0.60m | 2.1m [ ¢50mm 2% 2. 1mx_2/1000=0. 004m 0.004
P~Q 1 00% |_0.3 1/ sec | 8.5m 0.60m | 9.1m [ ¢50mm 1% 9. Imx_1/1000=0. 009m 0. 009
Tota Friction Loss | 3.182m{ 3.182
Vertical Direct Loss 0. 600m
¢ 50m || P, =0.15 Mpa = lWater Head = 15.0m > 3.8n | mssmsmmm | Total ater Head Loss |3.782n




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

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

Water supply installmen Diameter | 4 1 3mm | ¢ 20mm| ¢ 25mm| & 30mm| ¢ 40mm | ¢ 50mm | ¢ 75mm | ¢ 100mm| ¢ 125mm| ¢ 150mm| 6 200mm| b 250mm
Tee joint for branch 0.26 0.23 0.22 0.23 0.22 0.22 0.21 D
Saddle snap tap 1.0 3.0 40 )
Througth valve (sub valve) 1.5 2.0 3.0 ©)
Check valve (sigle type) 16 1.5 1.2 1,.0 1.6 @
Check valve (angle type) 1.2 1.6 2.0 2.5 3.1 4.0 5.7 7.6 10.0 12.0 15.0 19.0 ®
Ball valve 0.37 0.29 0.23 ®
Stop valve 45 6.0 75 10.5 13.5 16.5 24.0 37.5 42,0 495 70.0 90.0 @
Gate valve 0.12 0.15 0.18 0.24 0.30 0.39 0.60 0.81 0.99 1.20 1.40 1.70
Water Meter(Tangential flow impellar type) 3.0 8.0 12.0 20.0 ©
Water Meter(Waltman type) 20.0 10.0 30.0 90.0
90° Elbow joint 0.60 0.75 0.90 1.20 1.50 2.10 3.00 4.20 5.10 6.00 6.50 8.00 @)
45° Elbow joint 0.36 0.45 0.54 0.72 0.90 1.20 1.80 2.40 3.00 3.60 3.70 4.20 ®
Tee joint (direct current side) 0.18 0.24 0.27 0.36 0.45 0.60 0.90 1.20 1.50 1.80 4.00 5.00 ®
Tee joint (branch side) 0.90 1.20 1.50 1.80 2.10 3.00 4.50 6.30 7.50 9.00 | 14.00 | 20.00
Water supply Tap 3.0 8.0 8.0 ®
90° Bend(Large curvature) 1.00 1.50 3.00 4.00 6.00 8.00 | 12.00
45° Bend(Large curvature) 1.50 2.00 3.00 4.00 6.00 @
90° Bend(Smal curvature) 1.50 2.00 3.00 4.00 6.00
45° Bend(Small curvature) 1.00 150 | 200 | 3.00
Ball Tap (single type) 38.0 | 230 | 270
Ball Tap (Double type) 25.0 22.0 83.0 77.0 64.0
Reducer 0.5 0.5 0.5 1.0 1.0 Ve
R Total length of straight pipe = 4.0+1.042. +5.0+. 0+2 0+1.5 = 16. 5m
@/ 0 .®,.1.0%63 20 ® 5.0 o @ ® Conversion length of straight pipe= @+ @ +D +® +H + D+ D+ D+ ®
. $20m A M S +1.5] "¢13m : 15 L/min =30+20+80+1.5+0.24+0.75%4+30
/ LI_O ®Ll¢§br?m @ . =% |
® .. Total length=37.24m = Find the hydraul ic gradient

Hydraulic gradient= 48% = Head |oss=37. 24%48%1/1000+1. 5=3. 288m
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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 1s defined by large area which 1s supplied from
ONE SETvICe TreServotr.
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



Distribution pipe

“Distribution Pipe” 1s for distributing water to customers

with water pressure.

Generally, distribution pipe 1s laid with network for keeping
water pressure equally in supply area and avoiding effect from

water suspension.

22



Survey of Water consumption by business type and meter size *

No Customer Meter No Domestic YCDC facilities Administrative facilities Hospital School Hotel Consumption Amount

> |ID 020 | 925 ] 030 ] 040 950 f 075 ] 9100] 920 025] 030 040] 950] 075] 9100] o150f 020] 025[ 930] 040] 950] 075] 0100f o150] 920{ 925] 030| 940] 050] 975| p100] o150 4200] 020f 025 930] 940] 950] 75| 9100] o150 9200 20| 25| 030] pd0f 030] 75| o104 150 920 Unit March April
1]281000001J03215 1 30 3192 3222
2]281000002{14350 1 11 2819 2830
3281000003151004029{ 1 11 2960 2971
4]281000004|18478 1 0 0 0
5281000005]19920 1 7 3087 3094
6]281000006]03543 1 35 1896 1931
7]281000007|11502 1 0 0 0
8]28100000820094 1 15 1394 1409
9 281000009'15772 1 24 2013 2037
10§281000010403132 1 22 021 643
11]281000011{17839 1 15 842 857
12]281000012{14623 1 0 0 0
13]281000013}16578 1 14 176 190

| f f ! !
SUB TOTAL 13 o of of o o o o o o of of of o o o o o0 o of of of of 0 0 Of of O 0 0 0 0 0 o 0 0 o of of of 0] 0 184 19,000 19,184
No. Customer User Nam Commercial facilities & Restaurant Condominium Housing Factory & Industrial Zone Military-related facilities Pagoda Consumption Amount

> |ID 920 | 925 ] 030 | 940 950 | 075 | 9100 | 0150] 9200] 020] 925] 030] 940] 0350] 975] o100] 9150) 020| 925| 930| 9d0| 950| ¢75[ o100] 9150] 9200| 920] 925] 930] 940] 950] 9 75| 0100] 0150] 20| 25| 30| 90| ¢ 350] 975| p100 e150f 920] 25| 30] 940] 50| 075 109 15 Unit March April
1]060100001JU Ohn Myil 1 8 1555 1563
2]060100002|Daw Nwe 1 3 436 439
3]060300001}U Soe Nyei 1 12 1193 1205
4]060300002|Daw Kyin 1 12 1086 1098
51060300003 |Daw Khin 1 4 920 924
6]060300004JU Thaung 1 5 1526 1531
7]060300005U Hla My 1 8 838 846
8]060300006JU Aung Sh 1 10 541 551
9]060300007|U Win Au 1 25 1268 1293
10J060300008|Daw Myint| 1 7 560 567
11]060300009|Daw Aye K] 1 10 919 929
12]0603000104U Chit Khij 1 30 1282 1312
13]060300012JU Hla Win 1 12 697 709

I f J J J

1674283300002 1 27 3823 3850
1675]283300003; 1 30 691 721
1676283400001 1 25 21218 21243
SUB TOTAL 13 0 0 0 0 0 0 0 of of of of of of of of of of of of of o] 0] 0 of of of of of of o of of of of of of of o of 0o 2f of of 1f of o] 0 228 38,553 38,781




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

Dagon
Usage Type ®13 @20 ® 25 @ 30 @ 40 ¢ 50 ®75 ® 100 ® 150 ® 200 |JTOTAL
YCDC facilities 10 0 0 0 0 0 0 0 0 10
Admini Facilities 5 3 0 0 0 0 0 0 0 8
Hospital 0 0 0 0 0 0 0 0 0 0
School 3 0 1 0 2 0 0 0 0 6
Hotel 5 0 0 0 1 0 0 1 1 8
Commercial & Restauran 269 0 0 3 9 0 2 1 0 284
Condominium 0 0 0 0 0 0 0 0 0 0
Housing 0 2 0 0 3 0 1 0 0 6
|Factory & Industrial zone 0 0 0 0 0 0 0 0 0 0
Military-related Facilitieq 2 0 1 0 2 2 0 0 0 7
Pagoda 0 0 0 1 0 1 0 1 0 3
Total | | 294| 5| 2| 4| 17| 3| 3| 3| 1| 332|
[ Domestic | [T3aa] 5] 2] o 4 2 o o o 7357

| All Total | [ 1,638]  10] 4] A 21] 5] 3] 3] 1] 1, 689]




Water meter total installation number by business

type and diameter

YCDC facilities Hospital Hotel
@20~¢40| ¢ 50 o 75 100 @150 J920~¢40| o 50 o 75 100 »150 20 ~@40 ¢ 50 @75 @100 ¢150 200
30 (] 0 (] (] 20 3 3 2 1 231 21 7 7 7 1
30 29 274
Condominium Housin Administrative facilities
@20~¢40 ¢ 50 o 75 100 @150 J920~¢40| o 50 o 75 100 ®150 20 ~@40 ¢ 50 @75 @100 ¢150 200
1 4 0 0 0 144 21 6 20 6 180 11 5 5 3 0
5 197 204
School Commercial Domestic
@20~¢40| ¢ 50 o 75 100 @150 J920~¢40| o 50 o 75 100 »150 @20~ @40 ¢ 50 @75 »100 ¢150 200
38 2 0 0 0 22,575 540 38 34 6 228,167 122 25 37 17 2
40 23,193 228,370
Factory & Industrial Zone Pagoda Military-related facilities
©20~¢40| ¢ 50 ¢ 75 @100 | @150 |o20~¢40| ¢ 50 ¢ 75 @100 | 150 20~ @40 ¢ 50 ¢ 75 ©100 @150
538 23 12 2 0 1,662 59 3 8 3 6 3 4 3 3
575 1,735 19
DEC / 2016 TOTAL
20~ @40 ¢ 50 @75 @100 ¢150 200
253,592 809 103 118 46 3

254,671




Water supply usage volume of each unit of each

building and water supply usage time.

Usage of building| Unit water supply volume | Usage time Usage Form Personnel per Remark
[ per day ] Lh/D] effective area eto.
1 Residence 200~ 400L /one person 10 Per one resident 0.16 person/m
Condominium 200~ 350L /one person 15 Per one resident
2 Office 60~ 100L /one person 9 Per one worker 0. 20 person/m
3 Factory 60~ 100L /one person |working hours Per one worker standing work 0. 1p/m
+ 1 hour sitting work 0.3p/m
4 Hospital 1, 500~3, 000L /one bed 16 1m/Total area
or 30~ 60L /mi
5 The entire hotel 500~6, 000L /one bed 12
Guest room 350~ 450L /one bed 12
6 Caffe 25~  3bL /one guest 10
or 55~ 130L /mi 1m/Store area
7 Restaurant b5~ 130L /one guest 10
or110~ 530L /m 1m/Store area
8 Department store or 16~ 30L /m 10 1m/Total area Guest+worker
9 Schooll 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/m k and worker is

separately added
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Service coverage

Domestic Commercial YOG Facil1ties JAdmini Facilitics Tous e WiTitaly Jndustrial zond Religious [ st rate | TOTAL [Water usasd coverage | 5o meter [ Foruietion | Wousenota
Township Domestic iADartment Store onl yi Residence | School Hospita| Hotel | Facility Btaff Hous{ Facility Btaff Hous ebuiencgparmen Condminium Facil |t)4:aff Hou{Faci| \ty_{aff HoufFacil nylhff Houf Domestic |H-h number | Population & number population
i i i i i 1 w A xB |(AxB /0 (c)
oren Doson 12,712 731 9 1 3 2 T 454 ° 0 0 a2 '3 990 32 1%
12,712 ] o 146 585 2 1 o [ ) 228 | 180 0 i ) 0o I o© 37 | 6 0 65, 471 13,965|| 203 948 47
— 4,007 o0 o [ oo 5 T o C—— 0 0 0 e T
2,007 1 o o 1 100 0o 1 o [ ) o i o 0 i 0o 1 o 0 1 o 0o 1 o 0 19, 306 4,198|| 165 626 46
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. 15,873 7,289 30 2 6 132 34 3 0 1 0 0 163 1o 475 0. 6%
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6,408 1 0© 216|584 21 612 20§ 1,186 |1,077F 0 1,476 | 61 4 0 I 688 0o I © 62 1 © 1749 63, 443 9,189 70, 946 4.6
T 15, 655 1,717 22 1 2 i5 71 313 0 o 0 135 T 298 0. 7%
15,655 1 o 3431 1374 s 1 & 67 1 2 313 | o 0 i ) 0o I © 118 1 17 25 81,752 17,033)| 161,126 47
Jlorsh ol 27 6:37'6'43 0 2481'2'441 196 48 : 5 1 T 12 22 T 2 2 i 0 g i 0 { 0 1981?8 0 235 = 33 3,276 32,166 29, 478
} i 1, i i i i i f i . i
NGiE s = 5 5 o o 5 55 r — 180, 418 54.1 333, 293 48
5,319 1} [) 23 1 90 0 4 15 1 0 f o 0 o ¢ o 286 I O 209 I 7 0 o 5, 779
8, 854 256 22 2 ) 1 o 31 a5 80 -
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. i I i i i E i i " .
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LS-2: Hydraulic analysis

Calculation of distribution pipe diameter based on required

distribution amount.
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Hazen Williams chart

To calculate proper diameter of distribution pipe (D= ®75), generally
Hazen Williams chart 1s 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 1s based on Hazen Williams formula.
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Hazen Wil li1ams chart

Q\QQ(O@
04

Q=470L

A
Q v
&
&

I=11%o0

Calculate from chart
Diameter-
D=®100mm
Velocity -
V=1.0m/sec
You can find
Flow Quantity -
Q=470L
Hydraulic Gradient
| =11%o

Calculation by using formula:
Q=A"V, Therefore,
Q=0.05mX 0.05m X7 X 1.0m
=0.00785nVsec
=0.47 Im/min =470L/min
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Hydraul ic gradient

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.

(xx%o0) = Head loss (H) unit length
[=H/L X 1000
[=11%0 = 11X 1/1000 = 0.011m (Water head loss)
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Hydrauric gradient

w [he water pressure In the pipes iIs the same Iin 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 |ike.

This loss of energy is converted to water head(water pressure)
and expressed in length is called water head loss(pressure l|oss).

<

; = Velocity head

N

< L =I — = Pressure head
Z = elevation head
Hydrostatic f __________________;_- " Hydrostatic
head (V:O)TP L Hydraulic gradient line = | = —— B2 % head (V=0)
Hor i zontal
__8_ ........ v N Wo § T q__
Z 1 Z 2
Basel ine 71 =702

DS When water flows through the pipe length L in the above figure, water head loss (=h) occurs.
Water head loss (h ) = L (m) %X | (%o)
w 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.



w |

w ][

Caluculation example-(1) h

Caluculate water head loss -1

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

Q = Flow Quantity = 200 L/min
Pipe Diameter = ¢ 50 mm

Pipe Length (L) =100 m

/P/
\\

@D Hydraulic gradient from official chart =64 %o
@ Water head loss (h) = | XL= 64 % X100 m

/ % Ground height is horizontal

-
0. 064 (Weston chart) <= ¢50 mm and 200 L/min

0.064 X100 m=6.4m (Residual water head
=20. Om-6. 4m=13. 6m)

Caluculate water head loss -2

‘ +1.0 m = Vertical Height

P/ Pipe Diameter = ¢50 mm Q =200 L/min
/ Pipe Length (L) = 100 m + 1. Om

I
[t becomes a direct water head loss

Hydraulic gradient from official chart =64 % = 0.064 (Weston chart) & ¢50 mm and 200 L/min
Water head loss (h1 ) = | XL= 64 % X (100+1.0)m = 0.064 X101 m = 6.464 m
Water head loss ( h2 ) = Direct Head Loss = Vertical Height = 1.0m

Total Water head loss ( 2h ) = @+®=7.464 m (Residual water head =20.0m-7. 464m=12. 536m)

® © 0



| Fluid velocity and quantity of flow for hydraulic dynamic gradient |
Diameter | Hydraulic dynamin gradient Fluid velocity Quantity of flow
(mm) ( % ) (m/sec ) (L/sec) (m/min ) (. m/hour )
13 400 2074 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 1.641 1.937 116.202 6.972
50 50 1.478 2902 174.108 10.447
75 30 1.357 5.996 3569.766 21.586
100 20 1.307 10.265 615918 36.955
160 13 1.337 23.630 1,417.806 85.068
200 9 1.314 41.287 2477232 148.634
250 7 1.321 64.826 3,889.572 233374
[ 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.
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Flow rate (L/sec)

Hydraulic gradient = 1=170%o0 = 0.17m (head loss)

Pipe diameter = ¢ 50mm

Flow curve chart by Weston’s Formula
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| Water head los by the Weston formula |

Flow rate Water head loss / 1m
L/sec L/min m / hour ¢ 13mm ¢ 20mm ¢ 25mm ¢ 30mm ¢ 40mm
0.02 1.2 0.072 0.005
0.03 1.8 0.108 0.010
0.04 24 0.144 0016
0.05 30 0.180 0.023 0.004
0.06 36 0216 0.030 0.005
007 42 0.252 0.039 0.006
0.08 48 0.288 0.050 0.008
0.09 54 0.324 0.059 0.009
0.10 6.0 0.360 0.065 0011 0.004
0.15 9.0 0540 0.154 0.021 0.008
0.20 12.0 0.720 0.226 0.035 0013
0.25 15.0 0.900 0.343 0.048 0.019
0.30 18.0 1.080 0.480 0.066 0.025 0.003
0.40 240 1440 0.771 0.115 0.040 0.005
050 300 1.800 0.170 0.060 0.007 0.003
0.60 36.0 2.160 0.228 0.088 0010 0.004
0.70 420 2520 0.294 0.100 0013 0.005
0.80 480 2880 0.375 0.141 0016 0.006
0.90 540 3.240 0.462 0.171 0020 0.007
1.00 60.0 3.600 0567 0.205 0024 0.008
1.25 750 4500 1684 0.289 0.033 0011
150 90.0 5400 0423 0.048 0016
2.00 1200 7.200 0.681 0.079 0.030
250 150.0 9.000 0.111 0.040
3.00 180.0 10.800 0.154 0.058
4.00 240.0 14.400 0.267 0094
5.00 300.0 18.000 0.399 0.133
6.00 360.0 21.600 0535 0.180
7.00 4200 25.200 0.736 0.237
8.00 4800 28.800 0.955 0.303
9.00 540.0 32.400 0377
10.00 600.0 36.000 0458




Cross-section flow rate comparison table

& 20mm & 25mm & 30mm & 40mm & 50mm & 75nmm ¢ 100mm & 150mm @ 200mm & 250mm unit
Sectional ared 0.0003140 0. 0004906 0. 0007065 0.0012560 0.0019625 0.0044156 0. 0078500 0.0176625 0. 0314000 0. 0490625 m
ratio of areal 1.00 1.56 2.25 4.00 6.25 14.06 25.00 56. 25 100. 00 156. 25
Domestic |Commercia\ Domestic | Commercial | Domestic |Commerc\a| Domestic |Commercia| Domestic | Commercial | Domestic | Commercial Domestic |Commercia| Domestic |Commercia| Domestic |Commercia| Domestic |Commercia|
V= 0. 1n/s 0. 00(|)0314 4. 90|6E—05 0. 000|07065 0. 00(|)1256 0. 00|01963 0. 0(|)04416 0. 00(|)7850 0. 00;7663 0. OO(|31400 0. 004|19063 m
V= 0.20/s 0. 00(|)0628 9. 81|3E—05 0. 00(|)1413 0. 00(|)2512 0. 00|03925 0. 0(|)08831 0. 00i5700 0. 00|35325 0. 00(|52800 0. 00!|)8125
V= 0.3n/s 0. 00(|)0942 0. 00|01472 0. 00T21 20 0. 00?3768 0. 00|05888 0. 0?13247 0. 00|23550 0. 00|52988 0. 00$|)4200 0. 014|17188
V= 0.4n/s 0. 00(|)1 256 0. 00|01 963 0. 00(|)2826 0. 00?5024 0. 00|07850 0. 0(|)l 7663 0. 00]31 400 0. 00|70650 0. 01|25600 0. 01!|)6250
V= 0.5n/s 0. 00(|)1 570 0. 00|02453 0. OOiJ3533 0. 00?6280 0. 00|09813 0. 0(|)22078 0. 00(|>’9250 0. 00?83]3 0. 01|57000 0. 024|15313
V= 0.6n/s 0. 00(|)1884 0. 00|02944 0. 00(|)4239 0. 00i)7536 0. 00|11775 0. 0(|)26494 0. OOA|17100 0. 01(|)5975 0. 01€|38400 0. 0274375
V= 0.7m/s 0. 00(|)2198 0. 00|03434 0. OOiJ4946 0. OOi)8792 0. 00|13738 0. 0(|)30909 0. 00?4950 0. 01|23638 0. 02;9800 0. 03£|13438
V= 0.8n/s 0. 00(|)251 2 0. 00|03925 0. 00?5652 0. 00i0048 0. 00|l5700 0. 0(|)35325 0. 00i32800 0.01 iﬂSOO 0. OZT 200 0. 0372500
V= 0.om/s 0. 00(|)2826 0. 00|04416 0. 00(|)6359 0. OOi 1304 0. 00|l7663 0. 0(|)39741 0. 00;0650 0. 01|58963 0. 025|32600 0. 04?1563
V= 10n/s 0. 00(|)3140 0. 00|04906 0. 00i)7065 0. OOi 2560 0. 00|19625 0. 0(|)44156 0. 00;8500 0.01 |76625 0. 03i4000 0. 04!|)0625
V1. 25m/s 0. 00(|)3925 0. 00|06133 0. 00(|)8831 0. OOi 5700 0. 00|24531 0. 0(|)55195 0. 005|)81 25 0. 02|20781 0. 03!|)2500 0. 06; 3281
V=1, 50n/s 0. 00(|)4710 0. 00|07359 0. 00i0598 0. 00i8840 0. 00|29438 0. O(|)66234 0.01 i 7750 0. 02?4938 0. 04|71000 0. O7I|35938
V=1, T5m/s 0. 00(|)5495 0. 00|08586 0. 00i2364 0. 00|21980 0. 00|34344 0. 0(|)77273 0. 011|37375 0. 03(|)9094 0. 054|19500 0. 08|58594
0. 0006280 0.0009813 0.0014130 0.0025120 0. 0039250 0.0088313 0.0157000 0. 0353250 0. 0628000 0.0981250

V=2.00m/s




LS-3 : Distribution pipe laying

Pipe laying method and laying position for each pipe.
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on Title
Pipe laying work & Pipe jointing
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(DIP - Ductile Iron Pipe)

(RRVP — Un-plasticized Polyvinyl Chloride Pipe With rubber ring type joints)
(HDPE - High Density Polyethylene)
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3.0

() Preparations for DIP piping - (Tools & Parts)b
Push ring, Lubricant, Rubber ring, Bolts & Nuts, Ratchet, Torque Wrench, check gate
(3)  Preparations for RRVP piping - (Tools & Parts)
Lubricant, brush, tower, V- Jacking , TH_Grip, Ratchet, Check gate
(0) Preparations for HDPE piping - (Tools & Parts)-

EF-Controller, Cold ring , scraper, chain cramp , scraping length
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Kind of jointing ( D.I.P)

T-type joint(Push-on type) K-type joint(Mechanical joint)

Push rin

Rubber Bolt & nut Rubber

Rubber

Used on Lagunpyin project Used on our project



X GENERAL ASSESSMENT OF PIPE MATERIALS
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©: Excellent O: Good /\: Relatively poor X: Inferior
General Characteristics Pipe Laying Workability
T PVC T PVC
Description DIP (RR) HDPE Description DIP (RR) HDPE
Mechanical properties @) AN yAN Trench and bedding ©) A A
Safety against external pressure @) AN yAN Jointing O O AN
Jointing work Piveli
Safety against internal pressure © A JAN delﬁgcltr;gn O O ©
Water-tightness © © © Backfilling © A A
Flexibility O © JAN Transportation and handling O O O
Joints
Restraint performance X/OV X @) Repair of damaged pipeline @) ©) X
Adaptability to soft ground @) @) ©) Service connection © © O
Corrosion resistance O ©) ©) Permeation of organics ©) X X
External corrosion
: ®75 (PVC =100 350 100 150
Corrosion piotzeton o © © Price ( :
resistance Internal corrosion (ratio)
protection ©) ©) @) ¢ 150 (PVC =100) 230 100 130
Becinlylle orrosion O © © Note 1) Flexible joint/Restrained joint

resistance




Safety measures

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

and stored or temporarily placed on the road.

Stopper

Stopper



How to hang pipe
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RR-PVC jointing tool

Chamfer machine
Inserting machine for RRPVC (grinder & sand paper)
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Jointing of polyethylene pipe

O 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

5 Insertion and fix « 4 Marking

\ 4

6 Jointing » [/ Confirm » 8 Cooling



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

7



Advantage / disadvantage of Jointing method

O EF joint

Advantage
Machine controls time required for fusion joint so
that only effect a little to worker.
Possible joint the EF pipe 1f EF controller reached
a narrow space and complicated piping part.

Demerit
Cost of EF jointing 1s higher than the BF jointing

of cost

78
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Merit and demerit of jointing method

O BF jointing

Mertit
Price is cheap because processing is unnecessary.

Demerit
When jointing manually rather than fully automated,
skill of a worker 1s 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.



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 1s 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 1s joint

Scraping length ... Length of the scrape position decided by

coupling of insertion length.

80



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)

81



X Caution

Bad example

Cutter Surface

Alternately

Slanting

Deformation
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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)

83



X Caution

Do not scraping much

Permitted scraping

Scraping
times

length(¢ 75)
L=62mm

84



2-2 Scraping
- Set cold ring to pipe.

- Set scraper to pipe and scrape.

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

85



X Caution

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

$

86



X Caution

Bad example

Printing

Pipe

Dirt

Fittings
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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)

88



4 Marking

* Marking by using end part of EF socket .

Using tool number(4-2)

89



S Pipe insertion and fix

- Confirm that the pipe 1s inserted to the mark.
- Fixing the pipe by chain cramp.
> Turn the socket to confirm pipe 1s inserted properly.

Using tool number(5)

90



X Caution

Good example and bad example

Marking Marking

/ Full insert \

X Insufficient insertion

91



6-1 EF jointing preparation

- Insert a cable mnto an adapter.
> Must insert the cable alternate, or the socket may turn by

weight of the cable.

92



6-2 EF jointing

- Starting the EF controller and read bar code.

* Push the start button.

Using tool number( 1, 2)

93



X 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

94



X Caution

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

bar cord.

(For organize information of jointing)

Example

OdayOmonth |fitting number
time O0O0Os
temperature | OO°C
Jointing AMOO : OO
completion

Cooling AMOO : OO

completion




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)

96



8 Cooling EF part

- Cooling time 1s displayed together with message of welding
completion.

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

do not touch during cooling time.

97



1 Tool

1-1 Cold ring

For cutting tool

1-2 Pipe cutter

98



For scraping

2-1 Scraper

2-3 Hand Scraper

2-2 Electric drill

99
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For cleaning

3-1 Ethanol 3-2 Paper towel
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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 1s 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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S. Procedure

5.1 Prepare equipment, material, and tools for pressure test
e Manal test pump or engine driven pump
e Two set of saddle clamp (depends on target pipe size of the test)
e Drilling machine (If necessary)
e Pipes and fittings for connecting saddle clamp and Manual Test Pump
e Storage tank and hose for collecting water
e Two set of pipe wrench
e 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.



5.4 Secure enough water for pressure test in advance. 106

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.



107
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 1s reducing)
1. 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.
1. 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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Pressure gauge

Water pressure test pump

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 1s 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



4. Tasks, Responsibilities and Accountabilities

Tasks Person Responsibility

1.Preparing a road map for draw a pipe line Related Site Incharge

drawing staff

2.Decide the suitable scale for drawing I |

3.Measuring off set distant during piping I |

4. Measure off set distant of service pipes I |

5.Specifying the symbol of pipe and its I I

accessories

6.Drawing of pipe line, valve, tee, reducer, fire Related I

hydrant etc., staff

7.Labelling of completed pipe line drawing

Site Incharge

112



5. Procedure

S.1
5.2

5.3

5.4

3.5

5.6

113

Prepare a scale map for each survey to draw water supply pipe line.
According to the Design and Completion drawing Rule, the appropriate scale
for drawing 1is prepared.

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

Specify the symbols of pipes and accessories according to the Design and
completion drawing rules.

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. ( 7 )

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.,



. Related Documents
No

. Related Forms
No

. References
No

. Attachments
No
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= New distribution pipe = O50mm ~ O75mm = == == =—=— dotted line

= New distribution pipe = ©®100mm~®400mm = === Solid line

= Existing distribution pipe = O50mm~®400mm = Fine line
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I - Role of drawing

1 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

g

v¢ All completed after, start draw a design
drawing



I1I : Factor of design drawing

@ Title

(2) Scale

(3 Direction mark
(@) Title block

(® Guide map

(® Legends

(@ Offset

Detail drawing

... Construction subject
. Scale drawing ( S=1/500)
. Which 1s direction of the drawing?
. Information of construction
.. Where 1s construction?
. What kind of rule?
. Distance from basepoint

. Detail display of curved pipe,

complicated part, etc.....



IV : Example of legends

Write length and material

Kind Symbol Remarks Kind Symbol Remarks
Pipeline color : Red
New pipe ¢3” HDPE 1=O.Om Dashed triplicate dotted Fire Hydrant

Pipeline color : Red

_ . HDPE =O.Om
New pipe ¢4 e — Dashed quadruple dotted Flowmeter
Write length and material

L p CIp Dash double dotted line ” HEE G B
Existing pipe ¢ 6 —r — Write material HDPE joint

e " Cip Dash triplicate dotted line
Existing pipe ¢ 6 —_——— - —_— Write material Valve
Ditch —_——— - Double broken line Reducer +
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V  Example of offset

O Survey offset of pipeline.
—Pipeline, valve, bend, fire hydrant, flowmeter,
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VI : Example - Design drawing
(e %
3 ®

@

@

—
@
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VIII : Valve chamber and box

* EDWS valve chamber * Japanese valve box

g1 88 4 82
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L.S-6 : Flow rate measurement

Method of measuring flow rate in water distribution pipe line

by ultrasonic flow meter.



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

Tasks Person |Responsibility
Store and prepare ultrasonic flowmeter 77 77
Conduct flow measurement 2?7 2?7
Receive and check the results 7?7 7?7
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S. 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)



10.

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...)

Thickness of pipe input pipe thickness by numeric button directly.
Example: (pipe condition) set (Thickness ...... mm)

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

by direction or numeric button. (Lining Condition) (none, pvc, motor)
Thickness of lining (............ mm)

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 1s impossible.
14. V-path method this method 1s typical.
15. W-path method may be effective for smaller pipe measurement.
16. Flow rate unit setting (m?/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?)



Related Documents

Manual of ultra-sonic flowmeter. (like as leak correlator SOP)

Related Forms

References

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

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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Night step test Subsurface Leakage [
Check for water leakage in each pipe line ¢ Open of all valves.

Check for water leakage by checking ¢ Confirmation of minimum
the floe rate for each pipe line flow rate at night.= 5./ 10min
Flow direct Section water © ®
OWw airection mret\er V-@ V—@ V-@ V-@
2 ()t W Z
V@ @i, V- V-0
5L/ 10min
. —H -
@ — : —_—
V @ V V @ @ @ @
Leakage l
3 i HH =
@ V-@ V_ V_ @é V'@
¢ Y




Night step test Subsurface Leakage |
Check for water leakage in each pipe line 3 Close of all valves.

Check for water leakage by checking ¢ Confirmation of minimum
the floe rate for each pipe line flow rate at night.=0.0L / 10min
Section water
Flow direction meter Close Close Close Close
~ V- V- V-@ V-
O 3t
V- Close - -
0.0L / 10min Close Close
4 I +
V- _ _ -
Close Cloge VC;@se Close
K Ak 5
) . ] V-
Close Cloge VCse Clos
V-0 Close
R n I
V- v-G0) V-© V-

Close Close Close Close



Night step test

Check for water leakage in each pipe line

Check for water leakage by checking

the floe rate for each pipe line

Section water

Subsurface Leakage e

> Open the valves in order from the
upstream side. (V-0 ~ V-Q))

¢ Confirmation of minimum
night flow rate in the water flow

N 9 section. (M = V-3 ) 0.0L / 10mi
Flow direction r;?t\er v v.o (\Z/I_%%e (\:/I_@e ( ) min

E M -+ BE -
O/ b J-V@ o

0.0L/ IOmi\rll_ Close Close Close
H HH 1
V-3 48| V-4 V-©

Close Clos Close Close
1 HH .
\C/I_ose Clo\s{_e VC_se Clo\é_e@

V-Q0 Close

—+— I~ 1
Close C|o¥é Vé%se Clo\g_e



Night step test Subsurface Leakage [ius
Check for water leakage in each pipe line 2% Open the valves in order from the

upstream side. (V- = V-@))
¢ Confirmation of minimum
night flow rate in the water flow

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

low di Section water section. (M = V-6 ) 0.0L / 10min
ow direction a meter v-D V@ @ V-3 V@ 2

M)—+ - > 4

0.0L/ lOmln Close VEi0se Clo\s{é@
2 I I

(\Z/Ig?e Clo\é_e \élose Clo\ée@
y || |
V-2 V-aD| V-8 V-@)

Close Close Close Close

V-5 Close

R I B
VAG) V-0 V-© V-8

Close Close” Close Close



Night step test Subsurface Leakage |ius
Check for water leakage in each pipe line 2% Open the valves in order from the

upstream side. (V- = V-®))
¢ Confirmation of minimum
night flow rate in the water flow

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

Flow directi Section water section. (M = V-®&)) 0.0L / 10min
ow direction r%ter V@D V@ D V-3 V@ >
2t A 2
V-1 |Close V-(9) v-©
0.0L / 10min Close
+ HH +
gl-ose C|0\5/é \C/ig%e Clo\é_e ©)
e Ak L3 l
CI_ose Clo\é_e \cll_e Clo\é_
V-
R ol H
V-9 v-10 V-© \YAS)
Close Close ™ Close Clos



Night step test Subsurface Leakage s
Check for water leakage in each pipe line 2% Open the valves in order from the

Check for water leakage by checking s ups?‘eam _S'de'f( V'® = V-8)
the floe rate for each pipe line g C‘?” Irmation o _minimum
night flow rate in the water flow

section. (M = V-©))0.0L / 10min

Section water

Flow dire% rr}e_t\er v-D  v-@ Q) é v-@ V-@ 2 é
M =+ = =
o/ i b
V-G8 | Close V-9 V-6
0.0L / 10min Close
—| HH H
V-@ V-8 | v-47) V- | ©
Close Close | Close Close
1o Ak L5 l
C_Iose Clgé Vése CI\(/)_se
'I'V_ Close
. I I
V- V- V-9 € 9@ V-8

Close Close Close



Night step test Subsurface Leakage [
Check for water leakage in each pipe line 2% Open the valves in order from the

upstream side. (V-0 = v-40)

3¢ Confirmation of minimum
night flow rate in the water flow

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

. - Section water section. ( M = V—@ )0.0L/ 10min
Flow direction > m/et\er v-D v-@ @ 3 v-@ V-@ 2
(M— _I_I . > 4
V-(9 |Close V-9 Cl o\s{é@
0.0L / 10min Close
R - -
V-(3 V-6 | v-a7 v-& | @
Close Close™ | Close Close
R b - l
) V-8 | v-19 V-@
Close Close | Close Close
V-Q0Close

= =

-
v €& O v-40 V-© € 3 v-®



Night step test Subsurface Leakage s
Check for water leakage in each pipe line 2% Open the valves in order from the

de. (V-7 = V-
Check for water leakage by checking s« gps?*eam.mde f( V,®_ V1)
the floe rate for each pipe line . c?n Irmation o , minimum

night flow rate in the water flow

section. (M = V-0 )0.0L / 10min

Section water

FIowdirectiona rr;’ir v-D v-@ D — VO V@D Q) —
M — = H
O/ . b
.V- V-5 V-©
0.0L/ 10min
4 HH -
T V-@) v-G8)| v-aD v-e|©
= b - l
® | v-©@ V-9 | v-@® V-@
V-Q0
= ==

T

VA, €— 0 v-4) V-© €< 3 V-



Night step test Subsurface Leakage s
Check for water leakage in each pipe line 2% Open the valves in order from the

upstream side. (v-@ = v-0) & V-5 = V-2)
¢ Confirmation of minimum
night flow rate in the water flow

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

ow direction - hon water section.( M = V-4 & V- = v-@ ) 0.0L / 10min
Flow w% mret\er v-D V-2 D — V-3 V-@ D —
(M— - -
V-(9 |Close @¢ V-(5) V-6
0.0L / 10min
¥ HH -
V-9 Close v-6 | v-G7) Close v-6 | @
Close & Close
. o r l
® | v-12 Close v-8 | v-49 Close V-0
Close ¢ Clos
V-0
. ==

-
v €0 V-0 V-© € 3 v-®



Night step test Subsurface Leakage [l
OIS ST AVEV A CELCTRNNCEET WA M > Open the valves in order from the

Check for water leakage by checking upstream side. (V-0 = v & -1 = v-0&)

the floe rate for each pipe line K Cc?nflrmatlon Of, minimum
night flow rate in the water flow

o Section water section.( M = v-09 & v-49 = v-20&d) ) 0.0L/ 10min
Flow direction a mfet\er V'GID \I/_® D a V_C:IBD \I/_@ ® a -
M
o/ i N
V-9 |Close @ V-9 V-5
0.0L / 10min v Clos
. —H -
T V) — V-0 | v-a v-e| ®
Close Close
- - H l
© \C/_Ig)Qie V¢ \C/ie Clo\é_@
V-0
. ==

-
vy €6 V-0 V-© € 3 V-8



Night step test Subsurface Leakage [
OIS ST AVEV A CELCTRNNCEET WA M > Open the valves in order from the

Check for water leakage by checking upstream side. (V@ = v &v-(5 = v-0&B26)

the floe rate for each pipe line K Cc?nflrmatlon Of, minimum
night flow rate in the water flow

ow direct Section water section.( M = v-@ & V-0 = V-@&d &®)) 0.0L / 10min
Flow |rect|ona n)e\ter VORRZe @ a v-Q V-@ ®é
Nt -Lr @) IJ'\I/ ® v Cg)-
v-49 |C i i
0.0L/10min | v
- HH -
T V) — v-a| v-@ 9 =———> vl G
+ B r l
©® | v-@ Close V-8 | Vv-G9 V-@)
Close ¢ Close Close
V-Q0
— o

-
vy €06 V- V-© €3 V-8



Night step test Subsurface Leakage [
OIS ST AVEV A CELCTRNNCEET WA M > Open the valves in order from the

Check for water leakage by checking % ups’;.ream .5|de.f( V@ N VDBV = VDRBRORD)
the floe rate for each pipe line . Cc?n Irmation o , minimum
night flow rate in the water flow
- Section water section.(mM = v-@ & V-G5 = V-20&13 &©)&12) 1?
Flow direction y, ”}e.t\er ZORAZE D —p V- V-@ Q) ey 5.0L/ 10min
W 1T .
V- ose - B
5.0L / 10min ¢
-1 HH -
$ V@ V-0 v-aD 9 =——> vol|o
kage ? *
e o8¢ Leakage l
-I* HH 'u
®| v-© D V-8 | v-19 V-@)
Close Clos
V-0
- (.

-
vy €06 V-0 V-© € 9 V-8



Night step test Subsurface Leakage [
OIS ST AVEV A CELCTRNNCEET WA M > Open the valves in order from the

. upstream side. (v- ] . )
Check for water leakage by checking P (VD = V-0 8V-09 = V-DRBEOELED)

the floe rate for each pipe line K Cc?nflrmatlon Of, minimum
night flow rate in the water flow

Section water section.(m = v-G & v-@) = v-20&[3 &B&1 &7) 17?
FIowdlr% meter @ . @D —p VO V-@ (D) ey 5.0L/ 10min
W— o H
v-G9 |Close @ V- V-
5.0L / 10min ¢
- - -
¥ vy €E——8 Vo | v-@ O—> vi| @
Leakage ? *
Leakage
+— - - - l
o[ve T €—=—o volie —> 0
V-
— o

T

v-a9) @@) v-40 V-© h @ V-
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Work after step test

As a result of the step test, flooding was confirmed 1n the
sections of valves 12 and 18.

Since the section where the water in the pipe is flowing out
has been 1dentified, the next step 1s to search for the leaked
part using a leak detector.

The step test 1s basically carried out 1n the pipeline where
DMA 1is formed, but if there is a connection with the pipeline
in another area, water flow with other areas 1s temporarily
performed shut off.
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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

S O O

Leakage record
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Exploration procedure by leak detection
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Why Leakage Prevention Work 1s Needed

| eakage will be a cause of:---.

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.




Causes of Leakage

Internal Factors

1. Caused by Pipe Materials
v Corrosion
v’ Aged deterioration

2. Caused by piping design / construction work
v’ Design mistake
v’ Inappropriate pipe joining
v’ Inappropriate back-filling
v' Galvanic corrosion
3. Caused by factors inside the pipes
v Water pressure (water hummer)
v Water quality (Internal corrosion)
v’ Change of water temperature




Causes of Leakage

External Factors

1. Caused by buried environment
v" Traffic load
v' Corrosive soils
v Ground subsidence
v" Soil corrosion by waste fluid

2. Caused by another construction work / disaster
v Damaged by another construction
v’ Change of buried environment

v" (contact with a structural object, void in soil)
v’ Earthquake




Where does leakage occur ??

Fig. Number of Leakage
(Tokyo, 2014)



How to Manage Leakage Prevention Work

Planned replacement of water
— pipes and improvement of

materials for pipes

Old pipe replacement
Combine service pipes
Etc.

Leakage detection & repair Planned work
work « Mobile work

Leakage Prevention ——

Securing staff’s technique of Periodically training

o leakage prevention work - OJT
Etc.
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Planned WOI'k(l) Subsurface Leakage
Mainly targeted at subsurface
leakage!

Acoustic bar Electronic leakage detector
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Planned Work(2)

Leakage volume measurement work

Work to measure leakage volume within a =
. . . Flow
certain section by turning off the outer gate
valve and making the section water meter the
only entrance of water. B e [
Minimum flom = lodkage
E'i?é"ctign (22574 Time 150
‘Water consumption recording chart
T\ I
\L/ !
Section water meter House A Leakage —- House C
I | * ]
! ' CF= 200 2%,
Houge
[ | | 'g/
| I H%S?B //////é
L House B rau
AT W _
1 1 House & OE|EER] Unoccupied hour
T 1 1 ! ! )
(EFEEROERE) Time
Principle of the unoccupied hour theory
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How to find leakage

I. Visual detection
II. Sound detection
. Flow measurement

|
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It may be leakage, if you find...

» The road 1s wet.
» Clear water in drainage.
» Cave-in in the road with clear water.

QWeather is fine. Puddle??

But---.?7? Tap water??
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In Yangon City




[Leak sound

Mechanism of Leak sound

Leak sound 1s composed by four factors.

Vibration sound

1. Vibration sound Fricative sound
2. Fricative sound

3. Flow sound

4. Impulsive sound Flow sound

Impulsive sound

Sound 1s changed by soil condition, pipe material, pressure, depth

etc.. '

[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 This method can only confirm the existence or
strongest noise. nonexistence of leakage near the acoustic bar.
(It needs Skills, Mainly used at Nighttime)




How to use leak detector

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 1s 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.

181
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Sound detection machine & Leak Detector
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Sound detection machine = leak Detector



Power supply used C—size alkaline battery >< 4 LR14 <4, DC 6V
2 Format Piezo type Pickup
3 External intexrface usB
4 Operating temperature rangd —20C — +55°C
5 Continuous operation time 24 hours
6 Body diameter W 163mm < D 76.56mm < H 145mm| Body
i s 780 g Body
‘ Weight 580g Pickup
Accessory

Body Pickup sensor Pickup sensor for valve Headphone
8

> 1 > 1 > 1 > 1

USEBE connection cable Stick for feels vibration Strage case
> 1 > 1 > 1

184
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Acoustic Bar

Metal
500Hz~2000Hz

300Hz~2000Hz

Non-Metal
500Hz~2000Hz

[991S PIIN
SSo[urelsS
Sso[uIR]g

A tool that places the tip of a rod near the buried
pipeline to capture the leaked sound propagating
through the back pipeline.



How to use acoustic bar

Hearing survey with a water meter



How to use acoustic bar

Hearing survey with a valve



How to use acoustic bar

Hearing survey with the pipeline

Leakage
sound
1s loud

Leakage
sound
1s quiet

Leakage 7
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Exploration procedure by leak correlator
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Correlation leak detector Configuration

PC Amplifier with radio transmitter
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Investigation method using a correlated leak Detector

Amplifier with radio transmitter
Correlation leakage detector

PC

Sensor Valve

A : Standard point . B : Comparison point
Leak point

Tm : Leakage noise npronagation time
La = ( L—TmxC ) / 2 C : Noise velocitv on the pine

L : Distance between A and B
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Example of installing a correlation detector

Correlation leakage detector

Under ground type fire hydrant
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Metal pipe detector



Mechanism of metal
plpe deteCtlon Transmitter

Pass the signal current through the piping

Signal current

Receiving Magnetic
- antenna field
Receiver
Water
pipe
Magnetic
field

A magnetic field is generated Water
around the piping p1pe

The receiving antenna receives the strongest signal directly above the pipe

200



Transmitter installation ( In the case of induction method)

Place the transmitter on the ground at right
angles to the pipeline discharge.

Current can be passed through the pipe line Transmitter and receiver should be detected
within a range of 2 meters to the left and right at least 5 meters apart.
around the transmitter.
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Pipe Material in Yangon City

Yankin Township

PVC

CIP

7

DIP




Leakage volume measurement
procedure
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Leakage record
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1. Collecting leakage record from all Township Office

EDWS Head
Office

CE
Infor lPermit

District Office

Inforn'] lPermit

Customer EDWS

Meter reader —p _ .

Other EDWS staffinformatior 1ownship Office
(Situation)

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

Compile and Analyze

I 1
| |
: :
ED\(/)Vfo.Head : f :
ice
ACE : NRW Management :
N Wl Section I
| 1
\©
\&000\) submit : :
\,G‘a | |
] submit I
ps District Office I
Q I I
25, : :
submit, T oo EEEEEmEmEmmmEmmEmeEmEE
Customer

Meter reader
Other EDWS staff

(Sltuatlon)
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2. Compiling the collected leakage record 226

Format (Excel)
Leakage Information Repair work Record

Leak Point Repair Work

ate
o. ress
(Day/Month/Year) A n . Leakage How to Date
D BiReriEEER Factor find (Day/Month/Year) ow to Y P—— Photo
oooooo . a Date of pipe Record

v stai
D M Y Township Ward Street No. Accommodation Category Material Diameter laid D M Y water number

eaka;
PPPPP

Leakage Information Repair work Record
1. Detected (found) date, 1. Repair date
2. Address (To identify the accurate leak point) 2. How to suspend water ( Without
3. Pipe information suspending, Valve, etc.)
« Category ( Transmission/ Distribution/ 3. Used material
Service conns.) 4. Photo record ( Yes / No)

« Material, Diameter 5. Number of staff for repair work

 Leakage factor

« Pipe Age ( when the pipe was installed)
4. How to find




Leak Factor

Corrosion

Recurrence

Other construction

Damaged by
Concrete cutter

Aged Pipe

If the target pipe existed over 40 years.

Please mark “Aged Pipe”
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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 ?




Transmission and distribution main pipeline map 229
{ Necessary information

1. Existing pipe information and reservoirs

v Pipe Age ( when was the pipe installed )

v 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

<

I EENEN

N

For leakage factor analysis

v

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




Seamless or Separated Map

North Okkalapa

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

Seamless map is better to grasp
the pipe condition.

@® Leakage Point

South Okkalapa

Separated map:

It is difficult to grasp the pipeline condition visually

230
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Data Feedback to GIS

- s
----



4. How to Analyze and Utilize Leakage Record

Analyze following items:

ltem

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




4. How to Analyze and Utilize Leakage Record ™

Leakage on service pip

Damaged by other

construction-+ \



4. How to Analyze and Utilize Leakage Record

Why did water leak
from joint?

\

Piping work was
not propi

Leakage on service pip

1. Formulate
piping manual

2. Conduct training

for engineer and

worker etc.

Damaged by other

construction---\

Valve —

4%

Why corrosion did happef?

\/

. Electrolytic corrosion

due to improper
backfilling

. Unsuitable material

. Adopting new

material

. Formulate new

SILALICTALL

V\‘?Ijigl'crack did happen?

M

Piping depth is not enough

v

. Review the design

criteria

. Formulate new
design standard

etc.
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Making leakage reduction plan of EDWS

Proper
leakage
record
manageme

nt Leakage
reduction

plan of
EDWS

Analyze
and find
the leakage
factor

235
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Record of Leakage information and Repair work



237

Work example to prevent water leakage
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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

3 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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3 Preparation for the implementation of repair work

I Confirm the need for water outage.
=" Things to consider when water outage 1s required.
— Set to time zone when the impact of water outage 1s 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



7 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.

V1 After the work, check that there is no water leakage from the
repaired part.



3 Needs for after repair work
I Probable cause of water leakage.

I 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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FYI: Leakage Repair Method (1)

YANGON TOKYO

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



FYI: Leakage Repair Method (2)

YANGON TOKYO

’ - Proper position
Recurrence factor: e

Insertion length is not
enough.
Too much adhesive.

e —

244



Emergency water supply pipe blocker

It 1s a device that shuts off running water by crushing the
pipe 1n an emergency when there 1s no valve near the place
where the water leak occurs.
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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) 258

w I Caluculate water head loss -3

90°
Ebon® 2 613m Q= 15 L/min
T

90° 90° an
El bow 20m__ Fibow +1.5m P, = 0. 12Mpa
/ < S °

P, 4. Om Vi w Y, E?b Y

® 20mm P XD g0 905 7. Om N Elb

/ Valve Meter eipow  Elbow " Valve
P, = 0.2 Mpa = 20.0m (water head)
Water Supply Installments Size Number | Converted length Size | Number | Converted length
Saddle snap tap ¢ 20mm 1 3. 00m
Gate valve ¢ 20mm 1 0. 15m
Water meter ¢ 20mm 1 8. 00m
90° Elbow ¢ 20mm 7 5. 25m
Reducer ¢ 13mm 1 0. 50m
Water Tap ¢ 13mm 1 3. 00m
Straight pipe (Total) ¢ 20mm 1 21. 20m
Total length 37. 60m Total 3. 50m
Q = 15 L/min ¢20mm === I = 48%o ¢13mn ===p I = 343%0
¢ 20mm Water Head Loss = 37.60m X 48 x1/1000 = 1.8048m TOTAL Head Loss
¢ 13mm Water Head Loss = 3.50m X 343 x1/1000 = 1. 2005m 3. 0053m

Residual water head = 20.0m - 3.0053m = 12. 5360m




Caluculation

examp le-(3)

w I Caluculate flow quantity -4
90° 90°
Elbow 20m___ Elbow

90°
Elbow- 2" & 20mm

Elbow \,

Valve Meter r\vw  Elbow

<> N
P1/ 4. Om M1' Oan om N, q,.Q
/ $20m N veter 0 90; 7. 0m

P, = 0.2 Mpa = 20.0m (water head)

Water Supply Installments Size | Number | Converted |length
Saddle snap tap ¢ 20mm 1 3. 00m

Gate valve ¢ 20mm 1 0. 15m

Water meter ¢ 20mm 1 8. 00m

90° Elbow ¢ 20mm 7/ b. 25m
Reducer

Water Tap 8. 00m
Straight pipe (Total) ®20m | 1 21. 20m

Total length 45, 60m

Tap Q="
+1.bm
900 QQ 900

Elbow P, =20.0m - 1.5m = 18 bm
Effective water head of pipeline

Hydraulic gradient = 18. 50m / 45. 60m X 1000 = 405. 7 (%o)

[From Weston official chart]== ¢ 20mm,

I1=405 % |=

Q=08 L/ sec = 51 L/min
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Meter diameter suitable for usage
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Example of Meter installation for housing

Road

................. — Offset e — .
| g — _|
| =M | |
| : / | i
/1.0m I Housing | -
i \~20m) i
. [ .0m |

Housing I ~2.0

| M |
4.0 : 1.5 2 I

Completion drawing management
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Meter 1nstallation example for building &

I. ............. i Road : ................. _I
i ! ! Current situation |
: — I i :
I i . ! = - I
; =i : —3 :
| B |
: 3! S building :
| building R I = |
: | e == — —
| ER © iE e |
%/ | I | e Supply pipe integration I
1 1 o

bUlldlng ,§ E Meter i i»— .
2 i Box ig e I
Thq top soil structure / I ! - |

1
" buildin ;
s _ 4 ! : |
Sectional view N =1 fee L = — —

|- |

Culvert . !

|




Meter unit installation 1n meter pit

Q,

¢ 20mm Meter unit

O, )
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Points to design and construction of water supply service facility.

Standard of water supply service facility for customer /
/]
Customer House
Type B Type A
Customer House

Roade |

1. Om~1. 5m ‘
Pavement Saddle clam ‘

e

- 25~ -30 feet
N
\%
20mm

I

1

1 [pve

! Distribution
1

1

1

Protective pipe
( GP ¢ 50mm )

Protective pipe ( PVC ¢ 50mm
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wrt-1 | Number of water tap considering concurrent usage ratio |
Total number of water tap 1 2~4 5~10 11~15]16~20{21~30
ooside,:li:gbcirngr:z/eittegsfge ratio 1 2 3 4 5 6
WT-2 | Concurrent usage ratio
Total number of usage tap 1 2 3 4 5 10 15 20 30 50 100
Maximum utilization ( % ) 100 100 80 75 70 53 48 44 40 36 33
Minimum utilization ( % ) 100 50 50 50 50 30 27 25 20 20 20
wr-3 | Number of water tap and ratio of amount of water used simultaneously |
Total number of usage tap 1 2 3 4 5 6 7 8 9 10 15 20 30
Ratio of amount water used 10 | 14 | 17| 20| 22| 24 | 26 | 28 | 20 | 30 | 35 | 40 | 50
simultaneousely
wr-4 | Water supply use number and ratio of simultaneously water supply used
Water supply use number 1~3 | 4~10 [11~20]|21~30|31~40|41~60|61~80(81~100
fvztti:r "Sfusr')rl‘;“'lf:;‘g"(“f/'oy ) 100% | 90% | 80% | 70% | 65% | 60% | 55% | 50%

wr-5 |  Example of amount of water used per one house in condominium |
Room type Household Average amount of Maximum amount of WT-6 | Standard water usage of water tap |
members water used per day (L/D) | water used per day (L/D)
1 K~1 LDK 1~2 300~400 400~500 Caliber of tap $13mm| ¢20mm| ¢ 25mm
2 K~2 LDK 2~4 400~800 500~1000 Standard flow rate(L/min) 15 40 65
3 K~ 4~6 800~1200 1000~1500
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Example where meter is not installed normally

Water supply connection type & Water supply method according purpose

A case where the amount of water used
cannot be measured because a meter not I Donation_ tank I
instal |l ed.

LN N NN
M| |[m| |[o;o]| |m

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

Public facility = Park

| Splikler plug

|
) ) F| Handwash tap

fffmx ......... Park

No Meter

Distibution Pipe

Water supply used household number= 0
Water supply service connection 2 0
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Water supply connection type & Water supply method according purpose of use

It 1s the correct way to install each meter to each user
/ Market Type 1 = Insein YCDC \

Store Store Store Store | Store | | Store | | Store |
)
NG o o
& . S
097 T Ll
?) YCDC owned water supply pipe
Direct pressure type
/ Market Type 2 = Each Town Ship YCDC \
Staff house Store Store Store Store Store Store
4
$7 ‘%\J Tank
&\, o) an
gﬂé&' {
3
*

|[Water supply used household numbere> 1

|Water supply service connection = 1
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Water supply connection type & Water supply method according purpose of use

Direct water pressure and tank type = Facilities that use a |srge amount of
combined method. water during that time period.
Z. e na /

AL
Dé

| Militaly or Relijious facilities |

yd AN

o : Loffice | | [office || [loffice ]
< ]
S - |
'\Q\i\.\ ’ 40 pe Toilet
27 '
v ¢ 40
Militaly = Militaly facilities = @

Water supply used household number= 0
Water supply service connection (S




Water supply connection type & Water supply method according

17

= = j
L M B M 4/
= — | 6 F
LM Bl m | o ]
FH = 15F
LM it m | m o o d
= = J4F
M B m | m A m i
= = 3F
M Ef M | O -/ 0 -
= = l2F
E]:l EEE D:l E]:l = D:l o Direct pressure type
No, 4 _ l>|| = @J 11F
s 5

N
N
.
N
N
A\

\
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Ball Tap installation 1n tank

281



Automatic water level adjustment valve

To ball tap ¢ 20mm

Main pipe ¢ 2bmm

282



Water Meter installation

283



Current status of the meter installation

Proper 1nstallation of the meter

@ 20mm

@ 150mm
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Current Situation of Meter Installation
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Current status of the meter installation

Difficult to read a meter The 1nstalled meter 1n the water tank
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Current status of the meter installation

Bad joints
Sewage pipe fittings

Q/

Pipe diameter ¢ 50mm < Meter diameter ¢ 75mm
Meter diameter excessive



Example of Customer Meter function check

Exiting meter reading Flow rate No,1 No2 No3 Test | Customer | Difference
No, | MAP |customerm|  Address | House No, Customer Name
vCDC| Jamuary | February | Usage unit| Amouns [ 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
1 12 181300067 [Moe Kaung 118 1 1,203.00) 1,213.00 10.00 Lost
[U__Aye Min naing Stop
2 13 | 181300597 |Moe Kaung 118/D) 1 1,156.00|  1,196.00 40.00}—Start Lost
Daw Aye Aye Stop
3 14 | 181300598 |Moe Kaung 118/C|Daw Moe Pa Pa Tun 1 1,465.00|  1,507.00) 42.00 SS“’" Lost
top
Start
4 7 181300607 [Shwe Yin mar 122/B|Daw Shwe Yin 1 730.00| 740.00 10. 5 Lost.
top
9 124/A Start 4 7 4 - =
5 181300621 |Shwe Yin Mar U Thein Lwin 1 248407 263430 1502 o 119398 0,018 | 263440000 o033 | 0.019 L9581 o010 | 263445761 o011 | 0.001 119514 o007 [ 26304989} 9006 | -0.001 | g0351 | 0.0556 58%
w 124/Bf Stop 11.9581 2634.4376 11.9682| 2634.4489 11.9581 2634.4546
Start ,. B
6 11 | 181300367 |Shwe Yin Mar 126{U  Mya Soe 1 32.78) 33.79) 1.01 o 1191511 0,036 33.8942 0,007 -0.030 11.9026 0,013 33.9008f 0,006 -0.007 11.88961 0,013 33.9068] 0,005 -0.008 | 0.0618 | 0.0256 -59%
Stop 11.9514 33.9008 119151 33.9068 11.9026 33.9120
7| 22| 15130005 [Shwe Yin Mar oD|U Zaw Min Win 1 1644.79) 166122 16,432 118642 g5 | 106L2L4 o013 | -0.012 L8515 o013 | _106L2T o012 | -0.001 LL8SST) o013 | 166LZ9) 0013 | 0000 | o009 | 0.0s78 | -26%
Stop 11.8896 1661.227 11.8642 1661.239 11.8515 1661.252
Start
8 181300202 [Aung Chan Tar St. 6/B|U  Maung Maung 1 8,384.49| 8,415.8300 31.34 Lost
Stop
Start 9 76 E 5 76
9 25| 181300200 |Aung Chan Tar St. 6/A[Daw Ohnmar 1 5.362.97| 5,429.6000 66.63f——— LL826Y o3 | BA29T62 g0y | -0.011 ILBIST 012 | 54297641 9000 | -0.012 LLB008} g.013 | 54297641 9000 | -0.013 | 00879 | 00149 | 61%
Stop 11.8387 5429.764 11.8261 5429.764 11.8137 5429.764
Start 7 6. 77! 939 oy >
10 26 | 181300199 |Aung Chan Tar St. 6lU Thaung Sein 1 8,267.09| 8,351.1400 84.05 ar 1L7884) 0012 | 6355.0194] 004 -0.009 L7757 o013 | 63550232 094 0.011 117632 o013 | 6355.0472) 004 -0.009 | o.0876 | 0.0403 %
Stop 11.8008] 6355.0232 11.7884 6355.0472 11.7757 6355.0511
Start 47 7 p. 7
1 36 | 181300073 [Aung Chan Tar St. | (30) 32/B|(U Saw Hnin)/U  SanHewe | 1 561.17 643.90 82.73 il 117506 0,013 647.6142} g 022 0.009 L7881 0,013 647.6362| 012 0.000 117259) 0,012 647.6487) 0,006 | -0.006 | 003738 | 0.0467 25%
Stop 11.7632 647.6362 11.7506] 647.6487 11.7381 647.6549
Start 718 5 " N ¥y =
12 52 | 181300008 |Mya Yin Mar 32/A|Daw Kywet 1 2,755.22|  3,051.22 296.00) = 1LT8L - g3 | 8047954 o011 | -0.002 1L7009) g1 | 3047965 o014 0.002 1168821 o013 | 30479791 0015 | 0002 | g0877 | 0.0877 0% ©
Stop 117259 3047.965 117131 3047.979 11.7009 3047.994
Start 7 5 26 4
5 || sz o B [ 1 o] agsses o ar 11.6754) o015 |_4507.0658] 0 0,005 116626 o015 | 4507.0738 (017 0.004 11.6500] o015 [L4507.0908] (g0 0007 | ooss2 | 0.0878 2% ©
Stop 11.6882 4507.0738 11.6754 4507.0908 11.6626 4507.0968
Start
14 5 Shwe Yin Mar [Vadanas Depa Mool Monestery 1 432728 484871 s21.43— Lost
top
Start : 58.18 9 5
15 61 | 181300499 |Shwe Yin Mar 229[U Thein Han 1 131121 1.367.03 25.82 i 116367 o1 | 13681372 04 -0.010 1L.6237) 13 | 1368.1408) o013 -0.002 11.6108] 13 | 1368.15 0.023 0010 | o.0392 | 0.0279 -29%
Stop 11.6500 1368.1408) 11.6367 1368.1522 11.6237 1368.1755
Start 7 y =
16 62 | 181300451 |Shwe Yin Mar 224[Daw Ni Ni Win 1 672.59 678.06 5.47 i 1159721 0 014 68048791 004 -0.010 115843 0 013 68049161 003 -0.010 1157121 013 68049471 003 0010 | 00396 | o0.0199 “50%
Stop 11.6108] 680.4916 11.5972 680.4947 11.5843 680.4979
Start 74
17 78 | 181300595 |Shwe Yin Mar 227[Daw Yee Yee Myint 1 88208 894.00 11.02—— 115584 g 13 | 89548881 o014 | 0002 1L5438) 13 | 89549T8) o087 | -0.100 1153520 g1 | 89541031 o013 | 0003 | o0360 | -0.0624 | -273%
Stop 115712 895.4978 115584 895.4103 11,5458 895.4236
Start 20 7 5 ; o
18 76 | 181300654 [Shwe Yin Mar 52/B|Daw Khin Cho Cho Myint 1 93363 94659 12.96 - 115203 g 15 | H4TE6T00 913 | -0.002 1150751 15 | 94768001 o013 | 0.000 1LA946] g5 | 94769308 o014 | 0001 | gos06 | 0.0889 4% @)
Stop 115352 947.6800 11,5203 947.6930 11,5075 947.7070
Start
19 181300417 |Shwe Yin Mar 51U Tun Nyein 1 1,686.24] 1,711.9 25.74 = Broken
78 Stop
Start - 015 5 ; ;
2 82 [ 181300588 |Shwe Yin Mar 239B|U Kyaw Htoo Sein 1 426761 42014 23.82 |—— 1LA818) g5 | 42913277 415 | <0001 114694) g9 [ 42913897F gy -0.011 1145661 15 [ 429134061 0109 | 0002 | go380 | 0.0257 -32%
Stop 11.4946 42913307 114818 42913406 11.4694 4291.3511
Start 36 ; 16 2194926 ; ;
21 83 | 181300358|Shwe Yin Mar 234 Daw War War Kyi 1 2132.02|  2,194.91 62.89 il 114436 g5 [ 2I9AOLO 509 | 0001 1143161 g | 2194.9260) ¢ o35 0.001 19| g g1p | 219493901 419 0000 | 00374 | 0.0374 0% ©
Stop 11.4566 2194.9260 11.4436] 2194.9390 11.4316 2194.9510
Start 4 7 7 7 4 7. 5
2 109 | 181300653|Shwe Yin Mar 246|Daw Tin Su (2House) 1 874.49 887.19 12,70 = 11.4063) 15 | SSTA9TL 015 0.000 11.3930) g5 [ 88721008 414 0.001 113804 013 | 88T22450 o015 | 0001 | go03ss | 0.0400 3% ©
Stop 11.4192 887.2100 11.4063 887.2245 113930 887.2377
Start 262 ; : ; . ; ;
23 110 | 181300614|Shwe Yin Mar 247|Daw Lwin Lwin Khing 1 2,398.27|  2,437.00 38.73 2 113620 g5 [ 243LI9SS o004 | 0,022 1854 gy | 243L1948) 086 | -0.093 1134098 13 | 243110931 5004 | 0017 | gos05 | -00763 | 293%
Stop 113804 2431.1948) 113620 24311093 11.3541 24311058
Start 32 62.2 2 2.2 303: 2286
2 120 | 181300357|Dhammar Yone 256/AU Kyaw Tun 1 1455.92) 146180 5.88 = 118284 g gpp | 146220190 g5 0.000 1LSIS8) g g3 [ L4622L4T gy 0.001 113033 9 | 146222861 515 | 0001 | gos7e | 0.0892 %
Stop 11.3409] 1462.2147 11.3284 1462.2286 11.3158 1462.2420
Start 7 7 P 5
2 126 | 181300446|Dhammar Yone 262|Daw Than Than Oo 1 8,595.07|  8,662.00 66.93 |——— 11.2906) 15 | 866205761 519 || -0.002 12779 g 15 | S8620478) 009 | -0.003 11.26520 013 | 88620572 o019 | 0001 | ooss: | o.0s28 -15%
Stop 113033 8662.0478 11.2906 8862.0572 11.2779 8862.0687
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LS-11 : Commercial loss 1ssues 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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= Background of damage meter generation

m

Low-priced, low-quality meters purchased
at the discretion of the customer 1n the past.

There are no rules for meter replacement that
take 1into 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.
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w  Measures to solve these problems.

= — ]

w— 2

Establish standards for meters attached to water
supply installations.

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.

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.



=  Purpose of installing water meters.

m

The meter installed 1n the water supply equipment is the
only means to measure the amount of water used by the
customer and 1s 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.

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

3 Do not put anything on the meter.

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

1 Always try to keep the area around the place where the
meter 1s 1nstalled clean and do not throw away garbage
or drain sewage.



> Damage meter pattern

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

— The meter 1s damaged by an external impact and 1s
not operating.

— The instrument panel 1s 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.



295

=  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 1s that the work manager 1s always
checking to see 1f the meter reader 1s doing the right thing
to check the amount of water used on the customer meter.

[t 1s not possible to confirm the occurrence of the damage
meter 1f the work such as recording the amount of water
used by esthetic mate without checking the meter.



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

YANKIN TOWN SHIP CUSTOMER SURVEY LIST

MAR / 2016 No, 1
Address Number of Meter Merter Unit
NO. User ID User Name Road House. No | Household | Diameter No, 0cT NOV DEC
17] 181300365|U Aung Myint Damar Yone 242 20 9 7 9
18] 181300364[Daw Yi Yi Myint Damar Yone 240 20| — 12 14 16] 7
19] 181300513|U Kyaw Kyaw Damar Yone 239 20 8 7 5
20] 181300542|U Yin Htwe Shwe Yin Mar 238 20 29 27 26
21 181300354|Daw Myint Myint Damar Yone 257 20| m—) 12 14 16| 2
221 181300002|U Kan Shwe Shwe Yin Mar 258 20 15 13 12
23] 181300366|U San Win Damar Yone 237 20|  — 14 12 13] 2
24] 181300554|Daw Mya Yee Damar Yone 238 20 12 10 7
251 181303614|Daw Lwin Lwin Khaing Shwe Yin Mar 247 20 34 36 39
26| 181300355|U Myo Khaing Damar Yone 260 2] — 21 20 211 7
271 181300636|U Tin Win Damar Yone 251 20 27 29 31
28] 181300504|Daw Khin Pyone Damar Yone 252 20 14 17 15
29] 181300539|U Nay Lin Damar Yone 252 201 — 11 10 10 ?l
30] 181300503|Daw Ohmar Damar Yone 254 20 12 14 11
31] 181300495|Daw Khin Nyein Damar Yone 253 20}  — 18 16 17] N
32| 181300501fU Tin Shwe Damar Yone 255 20 7 5 5
33] 181300357|U Kyaw Tun Damar Yone 256/A 20 20 21 19
34] 181300358|U Naing Lin Zaw Damar Yone 256/B 20] — 5 6 1 2
35| 181300414|Daw Thein Hla Damar Yone 258/B 20! — 8 1 6] N
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=  Example of damage meter installation

Measured value cannot be confirmed due to dirt

A drum 1s placed on the meter Install a meter in the sewer area.



= Survey results of damage meters and meter installation
status where it is difficult to confirm the proper amount
of water used

298

[l Damage Meter Check List | 30-Jan-18
No TOWN  Jconnection| Noma Unreadable _ Subtotal No- TOTAL Flat Supply No TOWN Connection Noma Unreadable _ Subtotal No— TOTAL Flat Supply
SHIP number Broken| Moss positiol noma | nreadabld Meter Late TOTAL SHIP 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
1 | Dagon N 17 Hlaingthd
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%)
2 | pagon E 4,198 0 0 0 0 0 0 0 0| 0 18 | Botanta 5,087 3, 494 399 0 0 3,494 399 73 3, 966 2,158 6,124
£ O #DIV/OV| #HHH | | it #DIV/0!| #DIV/0!|#DIV/0! 100% 6,124]  88.1% 10. 1% 0% o%| #DI1V/0! 10. 1%] #DIV/0! 1004
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
3 | Dagon S 19 | Kamayu -
7,132 42. 2% 36.8% 0% 0% 42.2%  36.8%|  21.0% 1009 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
4 ] Thingan 20 |Kyeemyin
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
5 | Dawbon 21 | Kyaukta
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
6 |[Mingala 22 Bahan
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%"
7 | N—okkal 35,118] 14,375 0[18, 122 0 14, 375| 18,122 2,192 34, 689 3, 276 37, 965 23 | vankin 9,016 6,177 1,687 0 0 6,177 1,687 72 7,936 1,749 9, 685
37, 965 a1.4%[  0.0% 52% 0% a1.4%  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
8 | S—okkal 24 Dagon
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
9 | Tarmwe 25 | Sangch
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
10]Ming Ta 26 | Ahlon
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% 1003
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
11] Pazunta 27 Lanma
8,715 92.5% 5.3% 0% 0% 92. 5% 5.3% 2. 2% 1009 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
12| Thakayt 28 Latha
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
13] Shwepyi 29 | pabend
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%|
14l 1nsein 11, 596 12,172 0 85 0 12,172 85 0 12, 257 0 12, 257 30 Dala 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% 1009 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
15] Mayang 31 | Seikkan
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%
16l Hiain 7,057 5, 607 0 134 15 5, 607 149 0 5, 756" 1, 042 6, 798 TOTAL 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%




= 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.

TOTAL 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%
[J Results of analysisi based on information collecting l as+5%| a>+5%
. Readable 169,027 50,708] 118, 31?“% Trial resultf ba?ed on the flow function
w Total connection number o 284,129 (100%) -——-——A 59. 5% l 30.05]  70.0% test at Yankin pilot area
+
@ Weter installation number o 231,469 ( 81.5%) ————— B 24,979|
Broken ‘
# No meter number £ 1,633 (  27%) —— 8.8%
%) —————-—o (
o Number of usage at flat rate o 45,027  ( 15.8%) readable | oss | 34,421 —x Q) |
12.1% 2197 <= Including Flat rate
[ Number of unknown amount of water used Position : 3,042 2.124] == Not include Flat rate
w Total number of no-meter = 52,660 ( 18.5%) ————- 119
@ Number of unreadable o 62,442 ( 22.0%) —— O
I I:> 180,761|3)
| TOTAL 115,102 | ( 40.5%) -——D Nunber of assuned danage meters 75. 64 <= Not include Flat rate
[ Number of assumed bad meters 1,63 70, 075((1)+(@) Real number of inpossible conduct
No-Meter _ ,
w = 118,319 (  41.6%) ~———————@Q 2. 7% 29.34 meter reading correctly.
(] Total number of assumed damage meters = 233,421 ( 82.2% )—-D+@ |'| o 188,394/ BH@)
Y[ .05 €= Not include Flat rate
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== Meter installed in a dedicated box

Original box in Yankin pilot area



w  Meter operating function test

1 If the meter is operating but the measured value shown is
judged to be 1naccurate, there 1s 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.



== Electronic Test Meter TR-III

1 Introduction of equipment
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1 Equipment specifications



1 Name of each part of the test meter

304
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== KFunctional test method

1 The function test method is to connect the electronic
test meter and the meter to be tested 1n series, flow
water, and compare the flow rates that flowed within

the specified time.

The accuracy of the customer meter function 1s
judged by the difference 1n flow rate from the
electronic test meter.



= Example of customer meter function test record

306



w Example of customer meter function test total result 307

Because the rotation is amplified by the wear of the impeller and the rotating shaft.

!
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Precautions for water supply service piping construction **

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.
<— Response to water leakage from the service pipe of the buried part in the %

/]

Customer House

Customer House

Roade |

G.L

Type B ‘ Type A

1. Om~1. 5m
Valve G.L

Pavement Saddle clam
ﬁ —_i / —0.15~—0.2m

7 y \ / |
. -25~-230 feet PP 20mm H
Service pipe \ | |
[PVC & 20mm | _

=—

o

Distribution

Protective pipe
( GP ¢ 50mm )

Protective pipe ( PVC ¢ 50mm




309

w  PVC pipe connection method using taper socket joints.

: . Diameter
1 Insertion length by diameter. .
Insertion (mm)
[ Procedure
2- Scraping the outer 3- Insertion _
1- Cutting circumference length marking 4- Cleaning
7- Check the 8- Wlpe off
5- Apply glue 6- Insert and hold insertion length the adhesive

X Hold time =30sec
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Precautions for insertion and joining.

Chamfering the outer circumference prevents the adhesive applied
to the inner surface of the joint from being scraped off by inserting

the pipe.
PVC Taper Socket
1 1 |
PVC Pipe PVC Pipe

Insertion length

~__ \ Apply glue to this joint
Marking line

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

Aipe and fitting are joined at this Q

> Important points of joining work

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

: Apply adhesive when the joints are dry.



LS-12 : Management of Non-Revenue Water

[1  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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w The table of water balance by IWA is shown below.
Water balance table by L. W.A

Authorized
Consumption

System
Input
Volume

Water Losses

Billed Billed Meterd Consumption
Authorized Revenue Water
Consumption Billed Unmeterd Consumption ( Flat rate )
Unbilled Unbilled Meterd Consumption ( Pagoda )
Authorized
Consumption Unbilled Unmeterd Consumption

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

Apparent Losses

(Commercial Losses)

Unauthorized Consumption

Customer Metering Inaccuracies

Real Losses

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

Non-Revenue
Water
(NRW)
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= Importance of non-revenue water measures.

1 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 .

1  Overview of non-revenue water measures

—() Measures after the occurrence.

> Reduction of non-revenue water generated
—(@ Preventive measures

> Preventing the generation of non-revenue water
—(@ Establishment of promotion system

> Promote measures against non-revenue water



== (Great reduction effect and basic measures.

m

Measures after the occurrence

—@ Replacing the damage meters

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

—(@ Renewal of water service pipe
—@ Leakage detection and repair of water service pipe
—@® Finding and improving illegal connections

—(® Water leak detection and repair of water distribution pipes



== Non-revenue water measures that each T/S
can implement.

—@ Replacing the damage meters

> Instruct the user to replace the meter when a damaged
meter 1s confirmed during meter reading.

—(2 Installation of the meter in a position where it is easy
to read the meter
> If the meter 1s installed 1n a place where meter reading
1s difficult, such as under a building or behind a building,
instruct to move to a position where meter reading 1s easy.
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—(@ 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.

—@ Leakage detection and repair of water service pipe

> Regularly detect leaks visually or with a leak detector,
and 1f a leak 1s found, promptly and permanently repair it.

—@® TFinding 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 1s 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 1s necessary should be formed as D.M.A the water
distribution pipe lines laid within the water supply area.



w Current status of non-revenue water generated
in Yangon City.

1 Due to customs and cultural factors

—(@) Flat rate

> The amount of water used 1s unknown because the meter
1s not installed although the charge 1s 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 1s not
often done to check the amount of water used.
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1 Due to policy factors

—@) 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 1s not possible to charge
or collect fees, so check the amount of water used Often not done.

—(@ V.IP( Very important person )

> There 1s a fact that people belonging to some privileged classes
are exempted from installing meters and charges.

—@ 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
1s not accurately recorded.
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w  Concept of measures for NRW in the future.

[ Accurate understanding of NRW occurrence factors

> Factors that cause many damage meters.
— We don’t change the meter regularly.

— The meter is installed with exposure.
— Water supply users lack awareness to carefully manage meters.
— Raw water other than purified water is also distributed as tap water.

> Factors where the meter 1s not installed.
— We can’t afford to buy a meter economically. = Flat rate

— The meter 1s broken and remains removed by the user.

— The meter can not be installed because the user 1s a privileged person.
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[ Accurate understanding of NRW occurrence factors

> Proper meter reading work 1s not performed.
— The meter 1s not installed in a position where it is easy to read

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

cannot be confirmed.
— For the above reasons, the meter reader estheticizes the amount

of water used without checking the meter.
— The person in charge of each township must check the contents
of the monthly water consumption prepared by the meter reader.

> [Illegal connection.

— Illegal connection is a crime aimed at stealing water, so if you
discover 1t, immediately disconnect the water service pipe and
instruct the use of water supply according to the regular procedure.
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[ Accurate understanding of NRW occurrence factors
> Factors that cause water leakage.

— Lack of the 1dea of properly designing water distribution pipes
and water supply service pipes based on field survey.

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

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

— 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 .



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

— Many temporally leak repairs. = Invite the restoration of water leaks.

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

Factors that make 1t impossible to quickly repair leaks.

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

— 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.

1 Physical loss

— 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.

— 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
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— 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.
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— 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 1n an emergency.

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

— 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.

— 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.



1 Commercial loss

— In order to reduce the commercial loss caused by the meter,
a customer meter management list regarding the meter installation
diameter and damage status 1s created in each township, and the
customer 1s instructed on meter replacement and installation position

change.
»:  Creation example of customer meter management list

Meter installation status

Meter Installation Damage Meter Position
No, Customer Name Address - Normal No Meter
diameter number Broken Not read No good
1O - @20 1 1
20U - P20 1
3| Daw ———--——- P20 1 1
a|Daw - D20 1 1 !
sl Daw ——-e- D20 1 1
6] Daw —-—-——-—-- P20 1 1
7] Daw ———---——- P20 1 1
slU - D20 1
olU —co P20 1 1
10| Daw ---—--—-- P20 1 1
11] Daw ——————- @ 20 1 1
12| Daw ——————- ®20 1 1 !
13 U oo ® 20 1 1
14 U e - D20 1

TOTAL 11 6 2 3 3 3




— Make sure to read the meter for all users to check the amount of
water used regardless of whether or not charges collected.

— For old typed meters, the amount of water used 1s displayed as a
pointer value on the instrument panel in units of  and m.
It 1s necessary to provide training to meter readers so that mistakes
due to misreading do not occur when performing this reading work.

Measures as YCDC

— Since the function of the meter deteriorates due to continuous use
for many years, it 1s 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

Valve
Saddle clamp
for branch
100
£ yinS oF
N
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[} Drilling machine  poeno_15 “pPHOENIX”
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1  How to use
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Adapter for drilling
machine mounting Single open-end wrench

* |




342

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
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Attach the cutter
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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 1t 1s fixed by bolt.

> Caution

Don’t touch the cutter
with bare hands because
it 1s danger.
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Install the center drill

-

Setting
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Hexagon socket bolt for mounting the cutter and drill

i

- g ﬂ 2
" i

5 1—__1_ :




3b1

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 1t with T-hexagon wrench.
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Attach the main unit to the
Adapter.

AN

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

(2) Remove the drilling
machine and the adapter.
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™ J’-":
Take the cuging chips =~ °*

out of the c@iter with
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Drain valve
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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 Tapping Cutter
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1 Assembly procedure
IV Pull up the spindle

Lock Pull up the spindle

) O Pull

|

Lock release ’

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



369

1 Assembly procedure

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

| r _ (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.
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1 Assembly procedure

VI Set up the spindle - 1 (1) Turn the clutch knob
- L7 to drilling.

-~ ‘ (2) Push on the spindle
slowly until 1t hits
the pipe wall and
then pull the spindle
a little.

> Caution
Must confirm open the
valve before push on the
spindle.
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1 Assembly procedure
VI Set up the spindle - 2

Release
@ Pull
(3 Set
(3) Ensure that the distance between spindle Lock N

and cam cap 1s subject to the 17 cm below.

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



1 Assembly procedure

v

Drilling

372

Plug 1n the power source and
then turn the power switch on.

> Caution
Must attach a ground wire.
Do not touch the rotating part.
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1 Assembly procedure

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.
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1 Assembly procedure

IX Remove the drilling machine

(1) Close the valve.

(2) Remove the drilling
machine and the adapter.
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1 Assembly procedure

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




WS-02 : Training of branching method for DIP
Type A-7 Power and manual Drilling Machine
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1 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

1 —Drilling machine for EF saddle and plug Insertion machine
Operation procedure.

Drilling machine set contents

Drilling machine

Water stop bar
Ball valve  Adapter

Plug insertion machine Handle
Operation procedure points
The drilling work 1s performed after the saddle 1s fused and joined and

the specified cooling time has passed.
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[ —Drilling
A—1

Installation of adapter and ball valve

Remove the saddle cap and manually tighten the adapter
and ball valve 1n that order.
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[ —Drilling

[ — 2 Installation of drilling machine

Make sure the drilling machine 1s 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 @20, 25mm



[ —Drilling
[ —3 Drilling work—@

Attach the handle to the shaft of the drilling machine, make sure
the valve 1s fully open and rotate it to the right to open the hole.

Valve is fully open

Turn clockwise to descend
and open a hole



[ —Drilling
[ —3 Drilling work—@

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.

Raise and return the blade
until you see the red line

Valve is
fully close
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[ —Drilling
[ — 4 Remove of drilling machine

When removing the drilling machine, be careful not to loosen
the valve and adapter.
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1 —Drilling
[— 5 Remove a chips

Remove a chips of pipe that has been hollowed out from blade.
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1 —Insert plug
A— 1—Q@ Preparation of insertor

' Set the plug 1n the insertor.

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

Make sure does not
fall

Ring

Plug
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1 —Insert plug
A — 1—@ 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.

Second marked line
Shaft ( Plug set position )

First marked line
( Top positionf) Pin

Cylinder Pin
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1 —Insert plug

1 — 2 Installation of insertor

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

Nut
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1 —Insert plug
A— 3 —Q@ Plug insertion work

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

Rotate clockwise to
Lower the cylinder

Valve fully open
Shaft collar

Touches
the body
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1 —Insert plug
[ — 3 —@ Plug insertion work

* Pull the pin to unlock 1t 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.

Push the handle down

Screw in util the
second mark
disappear

Relieves water pressure resistance
Pull the pin during insertion by opening
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1 —Insert plug
[ — 4 —@) Remove of insertor

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

counterclockwise. Pull the cylinder up

Pin insertion

Pull up
without rotating
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1 —Insert plug
A — 4 —(2) Remove of insertor

* Remove the insertor, valve, and adapter.
Make sure the top of the plug 1s flush with the saddle.



409

1 —Insert plug
[ — 5 —Cap installation

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

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



1 —Insert plug -
[ — 5 —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.

Nut _|'.f_.-l
Handle — AL 1] —

Marked line : :

N

Outside diameter
of distribution pipe

F T
-
L

- —
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