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1. Steps to start SCADA Server
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1. Go to Start and type Eagle Server

Proorams (3)

] Eagle Client

E Eagle Buider
agle Server

[Location: Launcher (C:Frogram Fies (x85)\Eagle'\Sarver] |

+/ See more results

B3 logoff b
- = =
3 |- 8@ 8|/
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2. Following Window will appear
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4. Following Screen will appear , when all servers are
online
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2. Steps to Start SCADA Client(Locus)
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1. Go to Start and type Eagle Locus/Client

' See more results

’;ded I;] Log off '_}]
] - — " e Dt »
~ & e Q@& /|8
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2. Following Window will appear

Eagle - X

Username !

WA T s

Password |

v Controller Address

3. Type User Name and Password, given by

Administrator
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4. Following Monitoring Screen will appear

DIB Water Distribution Monitoring ]fu' HDS ..tﬁﬁ?ﬂ '\ﬂj-:e'.:ﬂ:u!ﬂm"B . | E X

7145 24| Wanitorivg ' - ' ' Fomesed by ST
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3. Starting PNCS Data Transfer
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» In order to Start Data Transfer to PNCS , double click
on Eagle.PNCS.Datatransfer Application from the
Desktop

<

SR File description: Eagle.PNCS. DataTransfer Eagle Server
ELEHERE e version: 1.0.0.0
Date created: 26-09-2017 19:32
Size: 418 KB

Issued on Released By

. . . Title :—- Customer Training Document Document No Rev | Page
Sept 2017 HECSC Hitachi India Pvt. Ltd 9

Sub-Title :— SCADA sOP 0 12

A10-8



HITACHI

Inspire the Next

Hitachi Confidential

4. Steps to Monitor SCADA Screens

Issued Released B itle — ini D N R P
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1. By default user will Logged In in Monitoring Mode

2. After Logging In you can go to any Location by
clicking on Location no. in Overview Screen or by going
in System Overview and Going on Particular Screen

e HITACHI - =
DIB Water Distributian Monitoring Jlea’ RDS fackio s R—— L 1D

(|

»
[}
m

]
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5. Valve Operation Procedure
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1. Make Sure that Remote Mode is selected from the
PLC Panel and it should be shown in SCADA

venien . tocamon: RN

VAVEFULLY OPENED VALVE FULLY CLOSED
. ]
e CPERATING MOOE niETPRESSURE  [ERN v

FLow [ 1415 JAQ

VALVE OPENING 100 E3

OPENING CLOSING

T . e e
NOCE TRP COMMUNCATIONFALURE | (BT R 3
Ex omaoy  ES e

OUTLETPRESSURE HIGH  DUTLET PRESSURE LOW

VALVE OVER TORQUE VALYE OVER TOROUE m m

2. There are Two Modes of Operation from SCADA
»  Manual Mode
»  Auto Mode
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1. Select Manual mode from SCADA screen & Select
Yes if you want to give Valve position setting

AL FULY CLOD
CPERATIN MUY netesant [’

- P ——

(e =l

Issued on Released By . . . Title :- Customer Training Document Document No Rev [ Page
Sept 2017 HECSC Hitachi India Pvt. Ltd Sub-Title :— SCADA SOP 9 0 17
HITACHI{t
. Inspire the Nex
Dashboard Function
I ——

Hitachi Confidential

2. Then give Valve Opening Setting from 0 to 100 %
& Select Yes.

VALV FUALY DPENED VALVE FLLLY CLOSED .
YALVE RUMING OPERATING MODE O 023 [P

- 1
ALY is ALOW EEN
VALVE CVER TORQUE WALVE OVER TOROUE '- ;

OPENNG CLOSING AL 100 [

VHLVE OVERLOAD FARTH FAILLIRE CUTRETCE (11 [

TOTALFLOW m m!- =T

0 D you really want 5o wit= s change 7

=~ ||

3. There is a Buffer of 1 Minute in the SCADA, i.e.
there should be 1 minute gap before giving next
Command.
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1. Select Auto mode from SCADA screen and then
select Yes if you want to Set Target Pressure at the
Output of the Valve

2. Then give Target Pressure Setting from 0 to 10

Kg/Cm? from the SCADA and Press SET and then Yes.

VALVE FLLLY OPENED \MIVE RULLY CLOSED
58 R
\ALVE RUNNING OPERATING MODE LTag=tTil op [

FLOW 1235 |5
CLOSING Ao | waveorenys [T %
SALVE OVERLOAD EARTH FARLRE DUTLET PRESSURE mﬁ*ﬂi

TOML FLOW 5625 PRI

weomge  weomor I U M
DPENING

Issued on Released By . . . Title :—- Customer Training Document Document No Rev [ Page
Sept 2017 HECSC Hitachi India Pvt. Ltd Sub-Title :— SCADA SOP 0 19

Inspire the Next

Valve Ogeration Procedure

Hitachi Confidential

3. For Target Pressure we have a Accuracy of
less +/- 1%

4. It you give Target Pressure of 1.2 Kg/Cm? if valve is
fully closed then the system will maintain the Pressure
of 1.1 to 1.19 Kg/Cm? .

Similarly if Valve is Full Open & if Outlet Pressure is 1
Kg/Cm? and we Set Pressure of 0.5 Kg/Cm?2 then the
System will maintain the Pressure of 0.59 to 0.5

Kg/Cm?2
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6. Alarm Monitoring
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1. To see Alarms at Site click on Alarms & following
Screen will appear

EAGLE Jica’ RDS | HITACHL et mas aemn B — @ B X

Live Alsrms

) Viow v s <4 :i

i
[

Drag a column hesder and drop it here to group by that column

. .

e

—
=

ra Hame Seurce Mesage Type Categary ReceivedTime

[

e

3

g
L e

/1672017 123848 AM | Alaams Pawered by QuesT
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2. To see Historical Alarms at Site click on History
Alarms & following Screen will appear
3. Select the Time Period and Click on View

4, HmivryAlw

v Fuan 4l
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7. Trends Use
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1. Click on Trend following Screen will Appear where a
Trend window named as Trend is already added.
D18 Water Distribution Monitaring .f’lt:’ = HDS L’m‘.’i‘!. Logged masammin = = i (% X
m =
»
-
1]
T
n
"&?hl-_-.w- are Wt | wown | W | Waan [ovrg o]
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2. Otherwise Click On New , you can add a New Trend
Window. As shown below.

Live Trend New
View Live Trend |

3 =
5 Mode

Sl & »

3

&

3. Give Any Name and Click Ok, new window gets added
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4. Now for Adding any parameter in trend go to
Configuration Mode and then go to System Overview.
i

» UGR

System Overvi

Live Trend New
View Live Trend | » Locationl

» Location2 [ |

|- Mode » Location3
> .
b »  Locationd

Configuration Mode » Location5

| » Locations

ew

A

System Overv

» Location7
»  Location8
» Locationd
» Locationl0
» Locationll
»  Locationl2
» Locationl3

» Locationld
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5. Then click on the Particular location

6. Then Select the Particular Parameter you want to see
monitor in Trends and then drag and drop that as shown

e Trved g
ey Lo Treme
e —
) to
£
E o
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7. In Order to see the live Value of the parameter select
Live Mode and then select Span

Live Trend
View Live Trend

System Overview

Span  1Hour -
1Min
10Min
1Hour
3Hour
S5Hour

1Day
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DIB Water Distribution Monitoring jl'l'-l‘\J ,~_, RDS ..‘;',Eﬁ.?e!. Logged in as admin “@&EX
= b Tl ~ b
| T
thering E P Span Lekus - l
s E |
- e \
1,100

o o \

1300 \
b el A\
. i e \

- 2100 \

ul i

2 o \
- = \
L oo Y

i e \

Py e \

&> o \

9201 08203 27-08-2017 27-04-10 I7-08-2017
Untt | abin | Min | Max | dvenng] amos| |
mi/h 000 1 W51 0873
N— - UGA Ne2_Sump,Level L 5. 18 Marm
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8. In Order to see the Historical Value of the parameter
select History Mode and then select Start time and
End time and then View
Note:- Always select time duration 6 Hours Earlier than
desire. For example you want to see the value from 231
Sept 8 PM then select time as 23 Sept 2 PM.

Live Trend N
View Live Trend

System Overview

rend

Mode ory Date Time Interva

~p 2] Start Time | 26-09-2017 23:55 H End Time | 27-09-2017 11:55 = View
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DJB Water Distribution Monitoring Ji‘{.ﬁ" A R DS u:\‘.-'u.ﬁ?t-'!. Loggse in as admin - & L‘: X
Vi e
1 g - |
- 3 ——
ponitoring : S @ - 2452017 1353 1| e Tomm | 2702017 1193 View
|
&
Jane
= =
[ _“ 3,500
b=l s o i s
3,200
‘ J.:CG \!
3,000 \I
- i 1y
;’ 1790 \
600 \
i o0 l \
A0e
i i \
ul i i
= = \
¢ = 1,500 \
g \
y 1,300 Y
1200 i i
uration = 100 | \
" 098 , I\'.
- \
i = \
£ a0 N
ﬁ; 00 \
" 200 \
z 100
:‘:- 0006 B2i0moG 0300500 0400300 50000 ;0000 07:00:00 00-00:00 03:00:00 15:00:00  em— “n-ag:00
areaiy IR0RII ACRANL WO NOGI WA WGy Il Boewn BoLRD § o o g POV
 Legond w a
[ e miepta] ot Hara [ Ut [ Wakin | M | W | Avarag ]| femows] 1 {
[T F B Loctionl How CEC ] 3951 243aK | o |
UGR Moc2 Sump_Level Low 27-09-2007 121518 Normal
HIT/201T LAS53 PM | Trend qwared by Fas
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8. In order to change the color of the parameter Click on
color and change it accordingly.

[

-]
i
x

8

ors:

EmmEEn§
973 EEEE
EEEET
T11 ks
EEEET
T EETEN
EEEENT

EE
10
1]
1]
E
171
77 TIEEEERT

Define Custom Colors >>

0K | Cancel |
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8. History Playback Function
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1. In Order to use this function click On HistoryPlayback
following screen will appear
DIB Water Distribution Monitoring Jica) o RDS T, soanicsmin 2 = 8 B X
[;1 : e . e |
o
(=]
all
[ 18
L B ot ]
sept2017 | HEosc | HitachiIndia Pyt Ltd | (c.n Customerraining Document | Bocumentilo | V.| F2ge
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2. Then click on Screen View and drag and drop the
Screen you want to Monitor
3. Then click on Start time and End time and then
Analyse
sep2ot7 | | HEcsc | Hitachi India Pvt. Ltd | i Customer raining Document | - ocumentilo. | Rgv | F2ge
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4. Then click on Start, stop , Fast forward etc.
accordingly.

-~

5. If there are any alarms in the system, it will appear
as shown. Click on that Alarm and we can find it

Issued on Released By
Sept 2017 HECSC
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DJB Water Distribution Monitoring Jea’ & RDS _ L~ R 5 4 |—|

Bl e e O = Y = |
Rl

-----------

» TripAlarmType
Name : Outlet_Pressure_Low
Time : 9/27/2017 8:55:54 AM

: Message:  Active
State : True
Equipment : Location10
] L]
Issued on Released By . . . Title :- Customer Training Document Document No Rev | Page
Sept 2017 HECSC Hitachi India Pvt. Ltd Sub-Title -— SCADA SOP 9 0 38

A10-21



HITACHI

Inspire the Next

Hitachi Confidential

9. Dashboard Function
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1. In Order to use this function right click and then
select Edit
2. Then again right click and select Gadgets

D Distrit 7 Mai Jiea RDS L. — {3 |

[

'Y

&

110

[ I}

#
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MiniChart  RadialGauge LinearScale

1
| .

TableDisplay ValueDisplay
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3. Then select the gadget according to your choice by
Drag and drop.

Note: 1)Dashboard is used to monitor live values.

2) In a single table we can add maximum eight

quantities.

4. For adding a parameter, right click and Configure

Entity

Configurs
<y Bring To Front
< Send To Back
X Remove

v  Edit

HA Gadgets
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5. After completion, right click and then select Edit.

Name ‘ Fntitw Valu
—— A Configura
\J; Bring To Front
Yy send To Back
X Remove
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n
10. Alarm Set Point
Issued on Released By . . . Title :- Customer Training Document Document No Rev | Page
Sept 2017 HECSC Hitachi India Pvt. Ltd Sub-Title -— SCADA SOP 9 0 44

A10-24




HITACHI

Alarm Set Points Inspire the Next

1. For Showing Location Pressure High Alarm
We have given Set Point As
Outlet Pressure > 2.5 Kg/Cm?2

2. For Showing Location Pressure Low Alarm
We have given Set Point As
Outlet Pressure < 0.01 Kg/Cm?2

= e
FRIL -

VALVE OVER TORQUE VALVE OVER TORQUE
OPENING CLOSING

VALVE OVERLOAD EARTH FAILURE

MCCB TRIP COMMUNICATION FAILURE

OUTLETPRESSUREHIGH ~ OUTLET PRESSURE LOW
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11. Starting DATA Collection Server
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DATA Collection Server PC is Collecting Data from all

14 Remote Locations.

2. To Collect Data from all Locations,

Start Hitachi_SCADA_Gateway application from the

Desltop by Double Click as shown below
{ Type: Executable Jar File
| Size: 101 KB
Date modified: 7/14/2017

sept2017 | HEosc | HitachiIndia Pyt Ltd | (c.n Customerraining Document | Bocumentilo | V.| 20
HITACHI

Inspire the Next

Starting DATA Collection Server ________

3.
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Following Screen will appear where all remote
locations are showing connected.

GRS GATEWAY

St No | Device (D Conn Time Conn. Durabon (... Last Comm TineTl

i (oG T 1000 FIORHAT 1608 |51
F] z [FTER0T 1700 1 38|50
ek i3 il
] il o
] -
L i g
i T 53
] 0 55
LI il
W e
" L
12 12
k] 13
14 £ ETRARAT 1635 15

HITACHI
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wiwwe.celbommsokitions.com

=m Windows Server 2012R2

= 501 PM
= a8k gy
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4. If any of the remote location is not connected then
follow the steps given in on the SCADA room
Guidelines

Note:- Whenever there is “****’ is shown for a parameter
in the SCADA , it indicates that remote location is
not connected , then follow the same steps as
given in the SCADA room Guidelines
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System Configuration , Major Devices,
Their Use & Troubleshooting

Issued on Released By Title :— Customer Training Document Document No Rev | Page
APRIL 2017 HECSC Hitachi India Pvt. Ltd | Sub-Title:- D Troubleshooting 0 )

Inspire the Next

ToEics to be covered

Hitachi Confidential

1. System Configuration

2. View of Outside Location Panels

3. Major Devices Connected in Panel & their Use

4. Troubleshooting Procedure
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|
SYSTEM CONFIGURATION FOR DIB SCADA -PITAMPURA UGR
PITAMPURA UGR DJB HQ OFFICE ENGINEER'S OFFICE
I=F g
| TI; E s 1
B ey =
T :.'i'."': = :.‘-?.':"’
Zio | Ta= . Me= 1
- T em | T ewm - Tem 7 em
! e g B e | i =y i mancimis |
L I._. gt _.1 S _.](_' - _._I._.._.[_ - r..J | __T ................. | FP—— _J._.I, e _£.,_| :
5 é [(,ﬁil & % (‘,] & é Iél L\J)<I_® T | - :___
Locathon Mool 3,5 7,810 11 ) Locathn No:2 46,9, Loscation Mot Ly '.|.-_ﬂ>..<| Mo i4 @ - i.
I
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2. View of Outside Location
Panel
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» Internal General Arrangement (IGA)
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» RCCB(Residual Current Circuit Breaker)

92-\4-1. -
Test Button ’
[ =
ON/OFF
Switch
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» Earth Fault Protection Relay(EFR)

Test Button Reset Button

Earth Fault ON Indication
Relay Active
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» Control Power Supply

Output
Terminals

Status LEDs

Input
Terminals
Issued on Released By Title :- Customer Training Document Document No Rev | Page
APRIL 2017 HECSC Hitachi India Pvt. Ltd | Sub-Title:- D Troubleshooting 0 1

Major Devices Connected in Panel & their Use | HITACHI

Hitachi Confidential

» MCCB

ON/OFF -
Switch .
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» Differential Thermal Overload relays

Test Button Overload
Setting
Qe
Trip Detection & Reset
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» Integrated PLC & Power Supply Module

Power Suppl
PLC Status PP
Status
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v" Checking Power Supply Module Status
with LEDs

[LED Color ] I
ir Green |off anuwu o deLle
Single fash | RESET mode
Blinking F'REOF'ERATEDNJ\L mode
On_ | RUN mode
of No power 1o module or everything OK

single fiash

| Invalid firmware

LED indicabes one of the following states:
= The ¥2X Link supply for the power supply is overicaded
+ O supply too low
+  Input voltage for X2 Link supply 150 low

Figure
- S
‘ | ) .
.
Ber Redun.l’G!eeﬂ:-
i— 3

Yellow

off

o RS232 achvily

I [ Red

|On

| The LED lights up when data is being sent or received via the R5232 interface. |

The #2X Link supply is within the valid limits

[on

| The X2 Link supply for the power supply i overtoaded
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v" Checking PLC Module Status with LEDs

D ;

| Boot mode systemn stat
G he all bus systerns and VO moduies”

"The TUE" LED birka red and ihe "ROTF LED binks yeliow when there 1 0
wiclation.

| BOCT mode |Gunng Smmware updais |
SERVICE o BOOT mode

MW@H*HMM‘&E“MMMII

m The statuses of this LED are aescribed i secton 4 1234 1
“SE"LED",

A bk 10 e POWEALINK peer staton has b

Aﬂthnﬂ.ﬂn!ﬂtﬂnmmm“
| when Ethermed actrvtty ia tak on the bus.

A link 10 the peer staten has besn setablshed indicates Ethemat acthy is

3 e bus.

Compactflash nsertes? and detected

CPU power supply OK

RS

Bankrg

On

o

|f.|| Anbug!-nnnhmm
Eanbirg

On

Oon

On

on

Backip battery empty
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» Connecting I/O Modules
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Bus Module I/0 Module Connector
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v' Checking Digital Input Module Status with LEDs

LD [Color  [Staus  Description
r |Green Off No power to module
Single flash | RESET mode
Binking | PREOPERATIONAL mode
3 | On RUN mode
g: e |Red Off Module supply not connected or everything OK
4 gir \Redon/ Green single flash | Invald fimware
g 1-12 | Green Input status of the comesponding digital input
X
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v" Digital Input Module Pin Diagram

&
-]
5
o
8

[ DI 1 DI 2 f
I DI 3 Dl 4 1
i DI 5 DI6 1
E D7 Di8 i
K D9 DI 10 i
DI 11 DI 127
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v Checking Digital Output Module Status with LEDs
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|LED |Cnhw Status |Dnmphnn
r Gresn Off | Module supply not connected
‘ Snglefash | RESET made
- Biinking PREOPERATIONAL mode
ﬁ On RUN mode
8 e Red Off Module supply na connected or everything OK
05 Single flash | Waming/Error on an IO channel. Level monitoring for digital outputs has been
0, fniggersd.
E g+l Red on/ Green single flash | Invalid firmware
1-8 Orange QOutput stafus of the comesponding digital output
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v' Digital Output Module Pin Diagram
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Figure LED Color Status  Description
; r Graen Off No powar to module
Singleflash | RESET mode
" Blinking PREOPERATIONAL mode
N On RUN mode
E ; Red 0f No power o module o evrything OK
- On Ermor or reset stalus
g e+l Red on/ Green single flash | Invalid firmware
: 1-4 Graen Blinking Input signal overfiow or underflow
i On Analog/digital converter running, value OK
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v' Analog Input Module Pin Diagram

™

Al+11

Al-11

Al+31

Al+21
Al -2
Al+4]
Al-4T
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v" Checking Counter Module Status with LEDs
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LED Color Status Description
r Green 0of No power to modue
Singleflash | RESET mode
Binking PREOPERATIONAL mode
~ On RUN mode
5 : Red of Modu supgiy not cannected or everyting OK
= B+r Red on/ Green single flash | Invalid firmware
e 12 |Gen ot status o e comespanding dgalmpt
‘
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v' Counter Module Pin Diagram

I oi DIz .
I +24VDC +24VDC
i GND GND
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Power ON

> GPRS Modem
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Indication
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Troubleshooting Procedure
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> With SCADA

v Normal screen without fault

VALVE FULLY OPENED

VALVE FULLY CLOSED

MCCB TRIP

OPERATING MODE

INLET PRESSURE

FLOW RATE

VALVE OPCHING

DUTLET P SBURE

TOTAL DISCHARGE

106 [
|_99.00 [
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Checking
THIS DI

v' Screen with faults

VALVE FULLY OPENED
VALVE FULLY CLOSED

VALVE DVERLOAD

MCCB TRIP COMMUNICATION FAILURE
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Troubleshooting Procedure HITACHI

Inspire the Next

Hitachi Confidential

Outside PLC Panel - Type:l

| Mvp-a2 y
' DI Module 1
1 5T01 X20D19371
SWO1_R/Sh.No: 11 L Loy la]
| 2 5 Valve Local/Remote
MC_OP/sh.Nostl | : S Vahre Open

MC_CL/ShNa:11 )
GIRS_STS/Sh No:3

MCE 6_R4_NOJSh No:lL H
|

Valve Close

Cormm, Device Rallue

55

LEbe
;—‘—u—‘xx—‘w;—‘xz—‘—u—‘—\{/—‘—u—‘—u—‘—u—u—‘
s} o
e

MCB Tripped

.. _(3 e

OLO01_R6_NO/sh.Na:11 Vahve Over Load

EFROI_RS_MO/Sh.Nacll i Valve Earth Fault ‘:
TRQO/From Field_| . E:O: Valve Crver Tarque Open o] !
[ 17~ '
TRQC/From Field ! :5"0 Valve Over Torque Cose Q. !
' 19 2 !
TRLO/From Reld T | 202 Vahve Full Open 0% !
O T i
TRLC/From Field T 2 Valve Full Close 0 é‘ :
59| ,
A — e %
N e e — i
i ol i
T o i
| <os a4 |
] 'Sh ez} i
s 1
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REPORTING SYSTEM

Operation Manual

B >REPORTING SYSTEM

The Reporting System is a dotnet based utility that enables the user to create configurable
reports as per requirement.

The reporting system shall use the SQL database created by the SCADA software to access the tag
values that are required to be reported by the program.

There are two types of Users

A. Administrator (Login: admin, Password: 101010)
B. User {Login: djb, Password: djb123)

A. Administrator

The function of the administrator is to configure the Project for report generation
Configuration to be done by the Administrator

Application Configuration

Project Configuration

Report Configuration
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2. Project Configuration

a. Manage Project

Basic Information about the Project to be fed in here
MName of the client

LOGO Of the client

MName of the Project

Address

Country,State, City

Manage Project

Clien Nawe ;| |

Client Logo; | |

Project Name ©

Country Name ! |Select “|

Heate Name ;

I
|
Location Address : ‘
|
I
I

City Moane |

e Save pilate Dielete Dielete All | l Canc el J| Fxit

€: Manage Database

This is required to link the databases created by the SCADA software with the projects creatad in
the reporting application.

The following features are required for the same
Project Mame Selection : from drop down menu
SQL Server Name : from a drop down menu

SOL Authentication user and password
Database Mame : from a drop down menu

Database type | select between Parameter type, Event Type and Alarm typs

Niamage SqlServer Database

Fragect Homwe s | fetess =
s e s

A0 Andbentbanes : 1

T baecre O e FPrtch st

Database Type | Geleat =t

Datalse Fille Path

Have i | Dcbere AR | | Coawel | | Eam |
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b. Manage Parameters

Project Name : to be selected from a drop down menu.

Database Name : to be selacted from a drop down menu.

Parameter Type  Any parameter can be defined as any of the three types, viz analog, event,
alarm

Analog Parameters -

These are analog values which are recorded by the SCADA software at fixed intervals of time
For analog parameters the following fields are 1o be provided in the software

Group Name

Tag Name to be selectad from a drop down menu

Alias

Mlin and Max Range paermissible for the parameter

MManage Parameter

Project Mame: | yelect -
TDaanBase Mamee - by ¥

18 EQL Swaver! @5 ECQL Boawved

Server Mame | File Pagh 15 800 $erver

Parsssster Typs | Select -
Crwomn Mo | Select -
Tag Hamee

Teaas Cigalar Liekete Evelete AN || Concel || Exie |

3. Report Configuration
This deals with the user configurable reporis 1o be created and s55igning reports to specific users
of the program

a. Report Creation

Report Creation screen shall have the following features

Project Name Szlaction

Title of the Report

Type of Report - from a drop down menu

Parameter Selection : All the parameters depending on the type of report are displayed in the left
pane. The parameters reguired for a report are selected one by one and pushed into the right

side pane.
R R i o || Pkiabgees o P g e ||ty
= AU ol
Taes Configure Reports
G R e[
Froeo
LT — B Tl I
Lt dryiedl Hapost Typé  Eadect Bapart Trpe &
Fawwle (wapaston
ST R |
Arbad Farmmeton Ul B 11 Galnciad Pacsssini. Balactad Praramotar List
ol
I L | Wpdate | | Trejere | Dichete 4B | | Caneed | | Exe |
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b. Report Assignment
All the reports can not be s=2en by all the users. Only if a report has been linked/ assigned to a
user-can he see that report.

The assignment screen shall have the following features
Project Mams

User Name

Selecti Report

Assign Report 1o User

Froject Name: e R ——

Urer Haswe © | iingert o

Selecs Mepert ©

HOW TO USE:

For Reporting System to successfully log data, please ensure the following softwares are also running
on the system:

«SQL Server.
FTview (Reporting System monitoring window)
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HOW TO USE:

— Click on this icon

Insert username and Password
User Name : For development:
Password - Login: admin

Password: 101010

For User:
Login: djb
Password: djb123

User Namms Gamay

Logged In Thae : 21092017 064242

Project List

1.Select Project ——  pipampun Brojet -

2.Select Report ———  Feport Names

We have created 3

Location?_(Howrhv)

Types of report. :i,.;ﬂ]j::‘]'
a. Hourly Report Locations_(Houzly)
b. 10 Min Report ﬁ:ﬁ;‘sjﬂzﬁ:
¢. 1MinReport P
d. DMA 1 Hourly Lo
e. DMA 2 Hourly Location3_(Howty)
f. DMA 3 Hourly b gy
g Combined Hourly — [Z-(omes)
h. DMALIOMin  linee
.. DMA210Min Cocaiont{10Minte) "
j- DMA310 Min Location™_(10Mimses)
k. Combined 10 Min oo (linimcy

Location] (100 imstes)
Location] ]_(100Ministes)
Locationl2_(100Gmses)
Location]3_(10Mimses)
Location]4_(10Mimntes)
UGR_(10Minues)
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3. Click on —
Configure Report

Don't touch the PC after starting the report generation till the report is generated.

Chent Name:  Delhhi Jal Board
User Name : Gawrav

User Name - Gawraw
Logged InTine : 21092017 06:42:42

Project List
Report Names:

Paramener List

Report Name: labell

Locationl (Hourly)

FromDater 2200917 12:5857

ToDate: 22/09/17 125857

4. We can select start and

end date
From Dt To Ditte
|210092017 - 21092017

| Becord Eies and Eemi Markon

Record Sequencitg | 7|

Wisw m Gind View | Export To Bxeed |

\

5. We can either see the
data directly on software
Itself Via View grid view

Or we can export data to
Excel

*Please wait until the
report is generated.
otherwise the system
may hang.

=5~
—_—

| DateAndTme Loc_Fowinithe) Loc]_Pressure_inkg/om2) Loc1_Pressure_outko/omZ) Loc_Total_Rowin3) Loc1_Vaive_Stanus{)

O 52207 250 [F) oz 120852 T
SZATIBAM 0 [ oy 130852 Loke]
S222017235AM (0 123 037 130852 8D
9222017335AM 0 lon {038 130852 5882
SZ22017435AM 121771 [T 087 13137 )
S22207535AM (22164 1 113 133240 9982
9ITEIAM | F0E5E i 18 sz lsam
VAT FEM TRA |17 e 138948 ET
VZVATTRBAN | 2TE4 l187 171 182757 W
SZVAITSIEAM O oz ILE] ]

03 ax

Hourly Report Sample
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Chent Name:  Delhhi Jal Board
User Name ©  Gaurav

Location7 (10Minutes)

FromDate:  22/09/17 12.58:57

ToDate: 22/09/17 125857

| DeteodTime LocT_Plowindty)  Loc7_Presare_nfg/on?)  Loc7_Presse_outhgiond Loc7_Totdl Fowind)  Loc7 Veive Sl Loc7_1omn
P 222017 1205 2 X i Jois B {4807 e e
[SZANT1215AM 2058 e ot hundd) |100 2
lvaz7 25 060 036 la17 915 100 e
|%22720171235AM | 2016 07 o I 1100 I
|922017 1245AM | 288 037 o1 ) [100 s
1972272171255 AM | 2011 |07 018 e 1100 N
92T I05AM |Bu o o w0 10 fa
‘w17 1150 298 o3 lo1e am 1100 B
sz 125am |83 037 0t s 1100 I
9207 135AM | 298 037 018 451 | 100 i
SZVAITIASAM B3 oy 018 a8 | 100 [a
vz 1AM |28 o ot I 1120 I
(322172054 | B8 lo7 o018 Lsm [0 I
23 037 [o1e &3 1% I
-1} |37 a8 asm 1100 &
|28 loa lo1e Lam |10 fa
|28 |07 018 e 1100 la
|76 |o37 018 &m 1100 “
2637 lo37 am 4574 1100 n
(ms [Ed o o7 1100 s
ls22m7i25am B 72 lo37 018 ) o0 ‘
(9272017335 | B3 low |0 14986 1100 13
| lsmaniisam x5 038 018 4389 l100 le

10 Min Report Sample

Chent Name:  Delhhi Jal Board

User Name : Gawav

Location7 (1Minute)

From Date:  22/09/17 12:58:57

ToDate 22/09/17 125857

| DateAndTme Loc7_Flowfndby)  Loc7_Presswe nkg/cm?  Loc7_Pressue,
Ol 52207 1200 4 B 0% 01
|9/22/2017 1201 AM | 2568 =3 017
|9/7222017 1202AM | 3049 037 018
197222017 1203 AM | 3027 lo37 018
92220171204 AM | 2581 037 018
|W220171205AM | 2857 =3 017
|27 12064 | 307 Toaz los
VR2N71Z07AM | 3004 lo37 018
| 9222017 1208 AM | 2387 LE S 017
| 8/22/2017 1209 AM | 2986 ILES 017
| 9/222017 1290AM | 2 77 0% 018
|SZ22017 1211 AM | 2957 03 017
|/Z22017 1212AM | 2358 |o37 018
|VZ220171213AM | 025 037 018
S2220171214 M 1016 0% |o17
(VAT IZI5AM 3149 036 017
92220171216 AM | 3043 036 o7
AN 05 13 o8
VZATIZIEAM 115 3 018
|SZ22017 1215AM | 2365 |o37 018
|9/22/2017 1220 AM | 3043 037 018
|9/222017 1221 AM | 3036 038 01e
L smosiizzam 53 037 018

1 Min Report Sample
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Flawfine

Lacailan 12

1]

S

Provisional Monitoring Screen

*If this reporting system monitoring window is turned off then no report is generated

*The tentative time taken by reporting system to generate reports are as following
Location wise Hourly report (1 Day)=30 sec

Location wise Hourly report (1 W )=1 Min

Location wise 10 Min report (1 Day)=30 Sec

Location wise 10 Min report (1 Week)=2 Min

Location wise 1 Min report (1 Week)=2 Min

Combined Hourly Report (1 Day)= 30 Sec

Combined Hourly Report (1 Day)= 3 to 4 Min

Combined 10 Min report (1 Day)= 1 to 2 Min

The "Total flow difference" being shown on the Reports may not be accurate.
The Reporting System and the PLC is not time synchronised.
Therefore the Reporting System is unable to procure the desired results .
So it is recommended to do the calculations manually on Excel sheet by applying formula.
eg: =(J2-J1)
where J2 and J1 are the row adresses of the values

Storage capacity of reporting system: Storage capacity is set to Max in the SQL for data logging.
Although the Reporting System cannot be predicted the exact tenure of Historical data being logged.
But the Reporting System can be roughly approx it upto 1 Year.
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Pipe Network Calculation System (PNCS)

Standard Operational Procedure
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+ Starting PNCS Client

+ Stopping PNCS Client

+ System and Log-in user

» System overview

+ System View Screen Menus — user 3, user 4 view Screen menus
* Pipe Network Management System
+ Switching the Edit Mode

» Setting of Analysis Condition

* Run Analysis

+ Display of Analysis Result

+ Real-Time Monitoring System

+ Display Items

» Analysis Results Display

+ Cycle of Display update

» PNCS Task Manager

+ Feature properties/attributes

* Index Map

* Measurement Function's
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Step1: . Step 3:
(1) Turn on the Client PC. . Start PNCS client
(2) Log in to the Client OS. ' From PNCS client start B
(3) Log in the PNCS Client '\ menu g .
Step 2: - By Windows start key l;;
Start the PNCS task manager @ o e
- PNCS task manager is accessible form - Click on PNCS Client [ ——
Green Icon at Taskbar notification area | icon ' Client :
(task tray ) . ; (1T ) Catogsaned
PNCS Task Manager - Normal : ! : Praj
- Status of PNCS task should be on “RUN" — S
g e e E @ E e "'.-*
:ﬂm: - From desktop
i e e s bosed o et » = i - Click on PNCS client Icon on HA
;i i desktop screen Client
Issued On Released by Hitachi India Pvt. Ltd [Title: Customer Training document [Document No. |Rev 0 [Page 3
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- Logout server using Server > logout tabs

St2u | Mussage | Propery | Cycle Sefting | Misc

EServer] Tools Window

Login... b Measuremers: Data Mongonng

Display measursment data on PNCS map somen

Logout
Edit UserInfo... 1§

_— _— 1 Pipe Matwods Analyss

Cycke: Tmn

Fun pips netwerk anaysis bassd on m
dsta

- Exit from PNCS System window

- Stop PNCS task services from PNCS task Manager.

o Circle colour changes from Green to Yellow to Red || e nee oo se [
'.4:\:”“'-:4! Dt Mordor ‘_.% B c
No. Circle symbol (A) Task status (B) String in the button (C) —— rismiermee | (A, =
1 Green Run Stop ” _g _. — -
2 Yellow Stopping Run s 500 ok s bused sn mesnomnert gl
= N awa = ﬁ - S
3 Red Stopped Run Saing cycie: 1 mendes -

- Shut down the Client machine through “windows Key” + “Shutdown button”
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Access to each system is restricted according to the login user authority. Each user

| Hitachi Confidential |

belongs to a user group, and can log in to the system according to permission given
to the user group. At the installation of this system, default user accounts are

provided as shown below.

System User group User name Password
Pipe network management system NetworkManagement user3 user3
Real-time monitoring system AnalysisMonitor userd user4

To login to respective user

*Select User name
*Enter Password
+Click on Login

Carare it | apern | Logured | Baken M 24 19

System Login Screen
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User 3 View : Screen menus | Hitochi Confident |

3 Pipe Network Calculation System - Wieh
- m -
Contaner St | Layers | Legend | index Mep).~ I

File Edit View Measure Load Server Simulation Tools Window

el = R NS QAR QR YIRS PE LN
3 Bm ‘dmm— . . v . . - e o |

k!
EH7]|[Pipe Network Analysis

[ Redining

# Ppe letped v i
=< :
- Tools Window
Edit Target ,
Load| Server S oMNJools Wi Generate Pipe Network k
Measure Load Server Simulation T how ool Window P ) d
) ] g T !\ Load by Coordinates... § Impont and Generate Pipe Network '
Edit Page Layoue.. N e Attribute Query, B 7] Pipe Network Analysis l
Pt Of-p Reload =} Pf :
e Aty VR ¢ Capture v | Awo Load Check Pipe Network
Temparery Coregfar . b )
Irpor/Expo 0 Clear Highlights \ Save Changes... Ctrls$ Send Fipe Network for Real-Time Monitating
I Unkoad Map Undo Sent Pipe Network for Real-Time Monstering
Mouse Operation '.. W W R W TR R
Change + Bookmarks... Cul<B ‘
4 Area Selection L M Shared Euokmlrks Ctrl«Shift+B §
™ ——— e — -1 e ——————
Simulation T
a ik Switch Displayed Containers [Server] i
Comy e & - Login
E 1 "\ Vien Opions.. Measure] Load Server Simul Logout
Semet 7] P o Display Coordinates i
Fremebert B Silh+F7 9 e AP Edit User Info...
2 ¥ Measure Distance
e | Hide Sidebar FLL & Lotk R |
[T Tae——— ] ; Measure Aren N ock Region i
o 4 Autp Hide Menu o Mt A | Lock Features
Dlvirs Warmmis gl . . Unlock...
S 'i v Show/Hide Labels R Fakie J e —
‘,::: i } Labsding Options... E Feature Perimeter... |/
Edst Labels 3 N 7

Fasturs Praperiss

B N N T TR
ReSinng
BTN PR M D
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User 3 View: Screen menus | _Hitachi Confidential |
Resize/Move selected  Bgck Forward .
Se|eCt features Flt tO

[ Pipe Network Calculation System - View
w Map 2 || File Edit View Measin sad Server SO

ContanesSet | Layers [ Legend [indexien] || ¥ (3|1 W [ K[ /B AMNSOQAR R

E-{¥]| | Pipe Metwork Analysis 1 P v
2 Eriga Wi 515 5 N‘QE!E'#EM TedS / Fos
[#]@lredining 24 (- '
ol I A ’ .
5 2] o et e A

Tools Window

wePEPe O

¥/ /Y [ Y [T

Setb5
Set4

Rotate Set3
Set2 Settings

Pan

Drag Zoom Set1

Box Zoom Switch to Network Facility
Zoom In Init Switch to Pipe Network
Zoom Out Pipe Network Analysis
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User 4 View : Screen menus

| Hitachi Confidential |

H Pipe Gl
- Map File .E'dn View M e Load Server Tools Window
Coror e s L et
E Real-Time Analysis Monitor
i Pipe Network
[
&
Measure Load S
Edit View Measure Load Ser Back
. I Farward
New View CtleN 'F ki Tools Window
Close View Ctd+W Capture Login... |
Save as Image... Clear Highlights Lo?om
Edit Page Layout... Mouse Operation \ Edit User Infc;_" |
- c : TS TN
Print... Ctri+P hange ’
Print Large Map... fieselectinn NLoad| Server Tools Window
;. Switch Displayed Containers * : oo Tooils Load by Coordinates...
Import/Export | Display Coordinates Attribute Que =
View Options... { : ' Tt
Exit Pane Options... Measure Distance F Reload FS
—_— _ —— I Measure Area 8 o | Astee Enad
. View Measure Load Server Tc Ktz Siclehiay 2 ] Measure Angle
i Select B2 i Auto Hide Menu F12 ! : Unload Map
5 _ | Feature Area...
! Deselect All Shift+F2 . v | Show/Hide Labels 121 e Bookmarks... Ctrl+B
Labeling Options... SRULE F RNTEISL 2
Feature Properties... N Shared Bockmarks...  Ctrl+5hift+B |
il | o PN .
Issued On | Released by Hitachi India Pvt. Ltd |[Title: Customer Training document |Document No. [Rev 0 [Page 9
Nov 2017 Sub Title :- PNCS SOP

SYSTEM VIEW SCREEN MENUS

HITACHI

Inspire the Next

User 4 View : Screen menus
Select

| W Map

]

| Container Set | Layers [ Legend | index Map|
Real-Time Analysis Monitor

Pipe Network

File Edit View

AlRE DE

E77DEM30.28 N2BD42M15 65 o4

Forward

Fit to

o é:"m
4 ; ~
T o/

| Hitachi Confidential |

PYRREFE

. af v N
/ ,. -,
: [
/ Ly
: ISR
y /& »

#

Set5

Pan Set4
Set3
Rotate Set2 Settings
Set1
Drag Zoom
Box Zoom
Zoom In Init
Zoom Out
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| Hitachi Confidential |

* The pipe network management system performs a pipe network analysis using
the network-modelled water facilities called pipe network data.

» The pipe network analysis enables you to determine the flow rate and direction of pipe lines,
pressure at junction, etc. You can utilize the analysis results as a index for a development plan of
water facilities.

2 S
-

2]V haw s b Lot v e {170

NAE Be % B WA QRS AARA YYVVIT LDN

* As a condition for the
analysis, water level of the | = -
reservoirs, water
distribution  volume of
each distribution area, etc.
are  required. These
measurement data are
acquired from SCADA.

This function can be accessed after login as “ User 3”

Issued On | Released by Hitachi India Pvt. Ltd |[Title: Customer Training document |Document No. [Rev 0 [Page 1

Nov 2017 Sub Title :- PNCS SOP
HITACHI
Pipe Network Management System Inspire the Next
Switching the Edit Mode | Hitachi Conidential |

The pipe network data and network facility data fully correspond to each other in terms of
location when the two types of data are overlaid on display. Therefore, to edit data smoothly,
one of them should be shown and the other should be hidden during editing. The [Edit Target]
command enables you to switch the containers of the pipe network data and network facility
data between shown and hidden status and switch them between editable and non-editable
status so as to facilitate the editing of respective data

L[

In pipe network edit mode I.nnﬁwo&ﬂtymode
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Pipe Network Management System
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Setting of Analysis Condition

PNCS registers the measurement data acquired from SCADA as the properties of reservoirs, tanks,
pressure reducing valves, gate valves and flowmeters that configured as the targets for the measurement
data acquisition

Select how to set the measurement data from “Set manually”, “Use the latest data” or “Specify a date and
time”.

w’“‘m"’l{"_w'hwkﬂ‘ — - Options Description Notes
il i Set manually Input the measured flow for each The measurement data other than flow need
A i g flowmeter manuvally on the to be wmput as the property of each symbol
ey [Dhstribution] tab. before the analysis 1s executed.
l S ?ulw:rm ) Use the latest Apply the latest data acquired from For the symbol not targeted for the
b e et data SCADA for the symbols targeted for the | measurement data acquisition. the
measurement data acquisition. measurement data need to be input as the
y Specify a date Apply the data on the specified date and | property of each symbol before the analysis
and time * tume from SCADA for the symbols m executed in the same way with “Set
targeted for the measurement data manually™
1 acquisition

*1 PNCS holds the measurement data acquired from SCADA at 1-minute interval for 2 years

Rundnaysis | | Cancal |

Note : User can select Pipe Netw lysis Function by selection “Simulation” then “Pipe Netw
lysis” from Tool bar area tabs.
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Run analysis

The analysis process runs a pipe network analysis according to the analysis setting
condition. The analysis is executed by EPANET.

Display of Analysis Result

Junctions

® - There are functions displaying the
@ analysis result with effect, such as the
'?_w thematic style function that colours
g features according to its properties, and
e the labelling function that displays the
o analysis result near features after pipe
7 network analysis.
"% See Pressure thematic style (legend
[ j20-25 « . -
. settings) i Legenc Settings "
) 35-3
) 0-3 _ ,
@ -0 Basc Settings | Print Setings |
@« adihd
. - Select Layer Property Title Type Detal
Junctions .!Premure [m] .} Symbol w | Edit. ]
No selection = I '
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Configured Thematic style (legend settings) |

These are vi

sible in tree menu under Legend tab

Hitachi Confidential |

Valves

M GVOpen

LT Pe Nt Junctions
— e — @ - NGVClosed
t | Legend oh | [ Ve | Y . B
::.L.::w Layers wet| | BB W C &]..»|F @ [>| CVOpen
¥ SelectonfFiter [§ » | » ||} ]
© -4" . —ao = = e :ﬂ _ Edges B 7-10 P cvclosed
@7 JI| ETTDEMA0 I8 PRl 4201 082 -y 0-1
[ - 10 -
B ogend Setina) W A : ‘s i Check Valves
25 3-15 | Open, Partialy Open
13 Banc Selrgs  Prnyt Setangs x 5-10 :
ie — A ’ Closed
ALY W w-2
1= 17-20
eiect Layer Property Title
202 [Anctors v | Fresase i - x 25-50 2025 Virtual Chedk Valves
) -2 | Mo selectan = I
‘ x 50-75 () 25-30 ! | Open, Partialy Open
) x-35 R
@ x 75 - 100 @ »-3 P Closed
@~ x 100 - 250 O 35-40 Gate Valves
50 R
® x 250 - 500 [ EiR [ ] Open, Partialy Open
x 500 - 1000 [ EE P4 ciosed
x 1000 - Junction
colour virtual Gate Valves
. Edges colour style is Oven, Partialy O
L n ttings t ; SR S
CEEnE SEEs ED style is based based on 2
o - on Flow Pressure P cosec
| hegend Sol L=
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The real-time monitoring system acquires measurement data from SCADA in specified cycles. Acquired
data are registered and displayed as properties of a pipe network data, and also used as a condition of a
pipe network analysis. Since the display of analysis results is automatically updated, you can monitor
the distribution of pressure and flow rates in the pipe network on a real-time base.

S /
&/

The real-time monitoring function consists of the

“measurement data monitor function”

and “‘real-time

pipe network analysis function” that uses Pressure and
Flow measurements data acquired through SCADA

system

User should login as “Userd” for accessing this

function.

This function executes a pipe network analysis at a
fixed cycle using the measurement data such as water
level of reservoirs and tanks, pressure setting of
pressure reducing valves, open status of gate valves,

and flow of flowmeter are used

as analysis

conditions. The results are registered as a property of
each feature and updated at a fixed cycle
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Display Items | Hitachi Confidential |

Analysis Results Display

In the real-time monitoring system, the thematic styles of velocity of edges and pressure of
junctions.

Junction Pressure ,Total Head,
Measured Pressure, Flow are
displayed as per thematic style

Refer page 14 for Configured
Thematic style (legend settings
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« The display of the real-time monitoring system is reloaded at 1-minute cycle and updated
automatically.

« The update timing is non-synchronized with the timing of acquiring the measurement data
and the analysis result.

+ The display is also updated by the operation loading the latest map information (scroll,
zoom in, or out) as well as the automatic update.

+ The measurement time of the measurement data (SCADA base) used by the
measurement data monitor function and the real-time pipe network analysis function are
displayed at the upper right area of the map view.

- = ‘ | |-.d
ver lools Window [y
r MM SOAR 8RN

Measurement Time 5.06 PM T,
Analysis Time 506 PM
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PNCS Task Manager

| Hitachi Confidential |

The PNCS Task Manager controls the cycle of executing
each process operated by the real-time monitoring system
as well as the operational state of each process. It is used
to direct each task to run/stop, and update the pipe network
monitoring data for real-time monitoring system.

Status | Message | Propsty | Cycks Setting | Misc

Measuremert Diata Mankorng

Draolay meassurement data on PNCS map scsen.
Cycde: 1 miny

Pipe: Network Analyaa

Sur.;.pe metwork analysia based on measrameant
dats

PNCS Task Manager Window : L T

Cycle 1mn

The PNCS Task Manager window is automatically started after the Server OS is started up.
The processing of the window continues even after closing the window, and remains in the
task tray as a resident process. To display the PNCS Task Manager window, double-click this
icon.

The PNCS Task Manager window consists of the following five tabs

No. Tab name Descniption
1 Status Dhisplays the status of each task (The mminial display).
2 Message Dhsplays log messages of each task.
PMNCS Task Manager - Normal 3 Property Dhisplays the condition of updating the pipe network
O %N liztff:l‘? S
4 Cycle Setting| Sets the cycle setting of each task.
5 Misc (Unused m PNCS)
Issued On Released by Hitachi India Pvt. Ltd [Title: Qustomer Training document |Document No. [Rev 0 |Page 19
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PNCS Task Manager
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Task Tray Icon

The icon is displayed on the task tray while the PNCS Task Manager is running.
Normal/abnormal state is indicated by its colour, and the presence or absence of pipe network
monitoring data updating request is indicated by light/blink. The red-coloured icon indicates that
an error has occurred on the task, so confirm the situation on the Message tab. But the colour
of the icon will return to green when the task returns to normal state or has not been executed
for 60 minutes

No. Icon Color Light/Blink Status Data updating request
1 h Green Light Normal No
2 h Yellow Blink Normal Yes
3 F Red Light Abnormal No
4 F Red Blink Abnormal Yes
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Using select function, user can click on Junction, flowmeter, Valve to check its |
feature property in “property Area. See below some examples.
Selected item colour is turned to Orange.

» Query =
= Trslon mation >
| Cuntares Style, Featise Properties
Contel Vilves @J@
IName: Value
FFenture Label
N e
ot alve Number
T, e ——
_ i Sre—] Ij:li
¢ Query 5. = ] a0
w Information e Ty pav
e TS ez Setting el (50
MJ Feature Properties ey T—— T
Anctions v serng [pes ) Im.
Fow Settng [mdh] 0
Hame Fhvotte Seting @t 10
Feature Label [ Trotie setirg 0
i [¥aive Curve [D Sefm..
fore ) ; fvsve curve Dsetmg |
R pucattm ;| .0 Cossfficent
Flow Measurement In... |Pied Etatus (Det.) ]
Elevation [m] (Fixed Ganeus "~ heme
Alocated Demand '[m... i frinw fmgh] 126,304
Demand ooty Al .1z
&= ) ==t readom infnl 421
|Slabs Partslly oom
presurs il rizamred Pressure [0 14
Renarks i
Remarks2 r— [
Junction Valve
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Using Index Map tab in “Tree view” area, user can select the required map
area and can Zoom In or Zoom Out the required area on MAP.

BEE 9CEK HH$0AR AR YYLIESE
LR e ﬁﬂ _Il"yll_illii

wy -

Adjust here to Zoom
In or Zoom Out the -
required area on
MAP.

km

ma@@oé

Cntarer Sty Festure fropevtes |
v

== - . ¢ 2
:\:rn:ube I_wmmr é%ﬂbp‘

Issued On | Released by Hitachi India Pvt. Ltd |[Title: (_ZustomerTraining document |Document No. [Rev 0 [Page 22

Nov 2017 Sub Title :- PNCS SOP

A10-64



HITACHI

Measurement Function's Inspire the Next
Using “measure” tab in Tool bar area user can view Display Coordinates, | Hitachi Confidential |
measure distances, Area, angle ,perimeter of selected pipe/area.

b TR e egn

File Edit View [Measure| Load Server Tools

v . Display Coordinates I
1 | | QL et Coonits )
‘ l @j [ Measure Area F

Ev7DEManE | |Me=saeAngle

Feature Area..,

Feature Perimeter...

I L. ¥ *

Issued On | Released by Hitachi India Pvt. Ltd |[Title: Customer Training document |Document No. [Rev 0 [Page 23
Nov 2017 Sub Title :- PNCS SOP

HITACHI
Measurement Function's Inspire the Next

| Hitachi Confidential |

Display of
Distance, Perimeter, Area

- 4
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BAC
BPS
DMA
GPRS
NRW
PLC
PS
RMS
SCADA
SIvV
UGR
UPS

LIST OF ABBREVIATIONS

Billed Authorized Consumption
Booster Pumping Station
District Metered Area

General packet radio service
Non-Revenue Water
Programmable Logic Controller
Pumping Station

Revenue Management System
Supervisory Control and Data Acquisition
System Input Volume
Underground Reservoir
Uninterruptible Power Supply
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CHAPTER 1 Introduction

1.1 Necessity and Objective of Equitable Water Distribution and NRW Management

With water sources drying up, it is essential that the existing water supply and distribution system be
run most efficiently and economically in an optimized manner conserving water and energy so that

long term sustainable use of the resources is possible.

As for the water distribution system, equal distribution of clear water to the command area isn't
accomplished in Delhi because of lack of consistent measured data and means for controlling the
demand variation. The booster pumping stations operate for about 6 hours a day with a set time frame
operation method in the morning and in the evening without considering the actual water demand of
each command area. For the purpose of equal distribution, the adjustment of the pump operation and

the control of water volume according to the water demand are essential.

The effective use of the limited raw water and equal distribution of available water among the users in
different localities are very vital in water distribution. In addition, the reduction of non-revenue water

is equally important for effective use of scarce water resource.

For the purposes of equitable water distribution and NRW reduction mentioned above, it is imperative
that the necessary data is collected and stored and the water distribution system is operated and
controlled rationally. A SCADA system, in particular a water distribution SCADA system (hereinafter
called as the SCADA system) is a very useful tool to achieve this purpose. The SCADA system helps
control water volume allocated to the concerned DMAs from each UGR which is important for the
equitable water distribution and NRW management. The SCADA system is also a tool of the

comprehensive data acquisition through which important decisions can be made.

1.2 Plan of Pilot Project of Pitampura Command Area

High ratio of NRW and inequitable distribution are the two major issues identified by Master Plan in
Delhi’s water supply system that was formulated by JICA in 2011. Chandrwal WTP command area
was one of the priority area recommended by MP and will be implemented under the Yen Loan Project
(refer to location map). The Yen-loan project started in November 2014 with a target year of 2023. 18
reservoir zones and 147 DMAs will be created, and there is a plan to achieve equitable water
distribution and efficient NRW management by the SCADA system, which will be also installed in the

Yen Loan Project.

The Assistance Project started in June 2013 to enhance DJB’s capacity to manage the Yen Loan project.

One of the 3 outputs under the Assistance Project was “DJB’s capacity to monitor and control the
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water distribution for equitable distribution and non-revenue water management is upgraded”. And the
pilot project was carried out using the SCADA system covering three DMAs located in Pitampura
UGR command area (refer to location map). The main purposes of the pilot project are to give an
opportunity for DJB staff members (i) to learn and understand the SCADA system’s structure and
equipment operation, and (ii) to learn how to monitor and control water flow and pressure through the
SCADA system for enhancing equitable water distribution and NRW monitoring, which will be
utilized in the future SCADA system installed in the Yen Loan Project. This is the first attempt of its
kind in Delhi.

The particular purposes of the pilot project are to obtain the technical know-how on how to control
valves for equitable water distribution and to minimize water pressure difference between three DMAs

and the knowledge on how to accurately estimate NRW.

Achievement targets of DJB staff are as follows;
Understand the basics of the SCADA system
Operate the SCADA system for equitable distribution and NRW reduction
Monitor the volume of system input to a DMA
Monitor the water pressure at the inlet of a DMA
Monitor the billed water volume within a DMA
Estimate NRW by comparing the system input and the billed water volume
Develop a manual on the SCADA operation and NRW estimation

The purpose of this guideline is to provide a quick reference for how to operate and maintain the
SCADA system and the related facilities constructed under the pilot project. The guideline also
provides guidance for how to achieve equitable distribution by monitoring and controlling water flow
and pressure through the SCADA system. The guideline is prepared for DJB staff to understand as
above and expected to be used in the internal training of DJB that is scheduled in 2018 and onwards.
In addition, the guideline is also intended to be used as a reference for the future application of water
distribution SCADAC(s) in Yen Loan Project area and other parts of Delhi. This guideline should be

updated from time to time based on the feedback obtained during actual operation.
In addition to this guideline, a standard operation procedure (SOP) or manual has also prepared in

order to provide instructions on how to operate, maintain, and troubleshoot the SCADA system of the

pilot project.
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CHAPTER 2 The SCADA System

2.1 What is SCADA?

SCADA: Supervisory Control And Data Acquisition is a control system architecture that not only
uses computers, networked data communications and graphical user interfaces for high-level process
supervisory management, but also uses other peripheral devices such as PLC and discrete PID
controllers. The operator interfaces which enable monitoring and issuing of process commands, such

as controller set point changes, are handled through the SCADA system supervisory computer system.

The SCADA system is equipped to make immediate corrections in the operational system, which can
increase the life-period of equipment and save on the need for costly repairs. It also translates into
man-hours saved and enables personnel to focus on tasks that require human involvement. Further, the
auto-generated reporting system ensures quick and easy dissemination of information on water

distribution.

The SCADA system enables operators to transmit operational instructions to the PLC installed at the
site to control pumps, valves and water treatment equipment through analog calculation or sequential
logic control. The SCADA system in a water treatment plant enables operators to remotely monitor
and operate valves based on the real-time status of water supply condition, and to control water supply

volume by adjusting valve aperture, thereby reducing manpower and unifying operation.

2.2 Water Distribution SCADA

The most important issue of water distribution is whether water is distributed equitably to each
distribution area. The introduction of the SCADA system enables operators stationed at UGR/BPS to
monitor and control the flow/pressure of each distribution area and confirm the water distribution

status.

The SCADA system is also a very effective tool for estimating NRW as it can accurately establish the
system input volume to a DMA. NRW ratio of each distribution area or DMA can be accurately

calculated by comparing the system input volume to the DMA with the billed consumption within it.

2.3 Pilot Project of the SCADA System at Pitampura Command Area

The SCADA system for the pilot project is described as follows.
(1) Monitoring of flow/pressure
(2) Control of valves through the SCADA system
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(3) Transfer of information from the existing UGR SCADA to the SCADA system

(4) GPRS transmission of measured data by installation of local measurement stations
(5) Real time distribution network hydraulic calculation

(6) SOP and Specification of the SCADA system

SCADA Client ( SCADA root and DJB office ) T —

. -Control valve .
— -Monitoring flow , pressure
| —‘ - Monitoring existing UGR SCADA information | |7 ————2~ '

= | | -Real time distribution network calculation ) . RTU 1
= . == { GPRS Modem ) | 4
"I--—\' '____..--':'_:'.-F-?-""'_--_-- % :
=5 b ) 1
SCADA Server | g RuU BY FCk
I 1| (GPRSModem)| i i | Pawiresaue ||
GPRS connection : : e ]
. PLC ]
‘ PLC ‘ : -Valve Control :
N = : -Flow/pressure :
| 1 yresie e mm s oy 1 1
-,J_ : RTU 4
— g e | I | ( GPRS Modem ) |
| Existing SCADA(PLC) | i ]
1 H 1
A ol PLC 1 P
é : -Valve Control : DMA-2
Boarstressus R area
LT oMY S o
| o Booster Pump ) '. \
e : Installation
. Pitampura UGR/BPS at pilot project

(1) Monitoring of flow/pressure

The SCADA monitors flow/pressure at each measurement point in real time. The PLC of the local
panels send the measurement data of flow meters and pressure gauges of each measurement point into
the SCADA system through GPRS transmission in real time, and the status information is displayed on

the graphic screen of the SCADA client.

(2) Control of valves through the SCADA system
Electric actuators are installed on the valves which enable operators to control the opening/closing of
each valve remotely. Operation instructions through the SCADA system are given to the PLC of local

panel at the site in order to control the actuators of the valves.

(3) Transfer of information from the existing UGR SCADA to the SCADA system

The existing SCADA system of the Pitampura BPS monitors information such as UGR water level,
pump operation time, and flow/pressure of the water distribution. This information is required in order
to achieve equitable distribution among the DMAs. Existing SCADA information is integrated into the
SCADA system.

(4) GPRS transmission of measured data by installation of local measurement stations

Local measurement stations are required to monitor flow/pressure and control valves for the pipeline
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network. Such stations have never been installed in Delhi because special attention for security is
required. The stations in the pilot project are protected with fence and the roof. Contracts with the
telecommunications company were required regarding system of GPRS transmission to send and

receive information to and from the SCADA center and each local station.

(5) Real time distribution network hydraulic calculation

The real-time distribution network hydraulic calculation function has added to the SCADA system.

During the pilot project, valve operation is performed to realize equitable distribution. While we need
to look for optimal control points based on information on the distribution network and demand, actual
operation of valve is very limited as water is being provided to homes (for example, it is not
acceptable that water pressure is lowered, and water is not supplied). Also, the opening/closing
operation of one valve influences the entire water system of the pilot area. In addition, there is a
danger of damaging the pipeline due to excessive pressure built-up on some pipe line when closing
large valves, so sufficient attention should be paid on valve operation. Therefore, the real-time
distribution network function is added to simulate the influence of control on the water supply system
in advance. This function is designed to simulate the influence of valve operation without putting a lot
of efforts to accurately understand the distribution network information. This distribution network
calculation function is secured to have enough accuracy to understand the influence of valve operation
by measuring values and calibrating even without detailed data of distribution network. Only

measurement data and real-time information are required for this calculation.

(6) SOP and Specification of the SCADA system
The specifications of equipment of the SCADA system are written in SOP that is separately prepared.
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CHAPTER 3 Operation and Maintenance Process of the SCADA
System in Pitampura

3.1  Reporting and Instruction System for Operation and Maintenance of the SCADA
System

For equitable water distribution and NRW management, proper reporting and instruction system for
operation and maintenance of SCADA system are required. The detailed flowchart of ‘Reporting and

instruction management flow of SCADA operation and maintenance’ is given in Appendix 1.

3.1.1  Normal Operation Case

(1) EE, SE and JE (Civil) will decide target water pressure or water volume into DMAs for equitable
water distribution and will instruct EE (E&M) every month. The method to decide the target is given

to Section 4.1.

(2) EE (E&M) will instruct AE, and JE (E&M) will operate the SCADA system to achieve the

instructed set values.
(3) AE and JE (E&M) will record data of SCADA operation daily.

(4) AE and JE (E&M) will report the data of the SCADA system to EE (E&M) every week. Refer to
Appendix 2 for the sample of weekly reporting format.

(5) EE (E&M) will report the data of above to CE (West) and EE (Civil) every two weeks.

(6) CE (West) will report it to Addl. CEO every 3 months together with calculated NRW (refer to
Section 5.5).

3.1.2 Maintenance Case
(1) EE, AE and JE (E&M) will keep monitoring water level alarms in the chambers in the SCADA

system.

(2) Monthly checking of the SCADA system
* AE and JE (E&M) will check the SCADA system every month with the monthly check list
(Appendix 3) and record it. EE (E&M) will plan repair or replacement of SCADA equipment
based on the records of the monthly check list.
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(3) Mechanism of inspection and de-watering of chamber in case water level alarm
+ AE and JE (E&M) will inform water level alarms to EE (E&M) .
* EE (E&M) will inform water level alarms to EE (Civil) .
* EE, AE and JE (Civil) will inspect chamber and drain water if there is water in it. After

de-watering, they will seal manholes to avoid water ingress.

(4) EE, AE and JE (Civil) will inspect chambers using the sample of inspection sheet of chamber

(Appendix 4), twice a year, before and after rainy season and record it.

(5) EE, AE and JE (E&M) will entrust inspection of the SCADA system to the specialized firm, which
will conduct inspection using the inspection check list, twice a year, before and after rainy season and

record it. DJB will plan repair or replacement of SCADA equipment based on the inspection records.

(6) EE, AE and JE (E&M) will immediately repair the SCADA system when it malfunctions, and EE
(Civil) or EE (E&M) will record it.

(7) EE (Civil) or EE (E&M) will report it to CE (West)

3.1.3 Emergency Case
- SCADA server down
- Power supply down

- Actuator down

In case of any of the above problems occurs,
* EE (E&M) will instruct AE and JE (E&M) to stop operation of the SCADA system till the problem
is resolved.
* EE (Civil) will instruct AE and JE (Civil) to operate the valves manually till the problem is

resolved.

3.2 Inspection Methods

3.2.1 Inspection of Chamber

I. Inspection of Chamber
All inspections and emergency response are conducted by EE (NW) III' under the management
of CE (West).

! In areas other than the pilot project area, this position is read as EE (Civil).
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(1) Regular Inspection (based on sample of inspection sheet of chamber (refer to Appendix 4))
Twice a year
A. Before rainy season
Appearance inspection of outer wall
B. After rainy season
Appearance inspection of outer and inner walls
(2) Emergency Response
A. After receiving the report of accident warning signal of water level alarm from EE
(E&M), inspect water in chamber and drain accumulated water in chambers after
rainfall.
B. Analyze causes of water ingress and repair it.
(3) Inspection Sheet of Chamber
Inspection of chambers is conducted when SCADA equipment is inspected. Coordination
between EE (Civil) and EE (E&M) is required. Whenever chambers are opened for their
inspection and repair, conduct sealing works on manholes and openings immediately after the
repair is finished (refer to Appendix 4 “Sample of Inspection Sheet of Chamber” and
Appendix 5 Procedure of “Waterproofing Work™).

II. Inspection Method/Items
(1) Top Slab (Appearance)
A. Crack and fracture
B. Slippage, rattling, deformation, cracking of manholes and openings including their
frames
C. Cracking and peeling-off of joints and caulking compound
D. Parked cars and goods (Garbage, material etc.)
(2) Inside of Chamber
A. Loss of material (peeling, spalling, cracking, deformation, damage) on water-proofing
mortar
Exposure of I-steel and reinforced bars and their rust
Cracking, corrosion, and damage of joints of steps with wall
Exposure of bricks

Deformation of walls and spalling of water-proofing mortar

mmoaw

Trace of water on slab, walls, and floor
G. Water or trace of water
(3) Pipe and Appurtenances
A. Corrosion of pipe, appurtenances, and flange bolts

B. Leakage from joints of pipe and appurtenances.
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3.2.2 Inspection of SCADA Equipment
I. Inspection of SCADA Equipment

All inspections and emergency response are conducted by EE (E&M) under the management of CE

(West).

II. Frequency of Inspection
(1) Regular Inspection (based on the sample of inspection sheets (refer to Appendix 6 and 7))

Twice a year (According to schedule of chamber inspection)
A. Before rainy season
a. SCADA server, clients:
* Appearance inspection of the exterior of the equipment
* Check the normal operation of each application, check for alarms and errors, and
identify the cause and respond if alarms and errors are occurring frequently
b. Local station:
* Appearance inspection of the local panel. Also, operating the switch from the local
panel and checking the operation
B. After rainy season
a. Inaddition to (1), at the timing of opening the chamber
* Visual appearance inspection of the equipment and wiring inside the chamber
* Check the valve opening / closing operation and sound together
* Respond immediately when there is any serious damage

(2) Emergency Response
A. After occurrence of water level alarm and draining of accumulated water in chambers by

EE (Civil), checking the equipment inside the chamber.

B. If any equipment in the chamber has failed, identify the cause and respond.

I1I. Inspection Method
(1) SCADA server, clients
A. Error contents and frequency of the operating system
B. Alarm contents and frequency of SCADA screen
C. Operation and soundness of each application
D. Operation and soundness from the clients
E. GPRS network communication

Refer to Appendix 6, for sample of inspection sheet of SCADA room and clients room.

(2) Local panel
A. Slippage, rattling, deformation, and cracking of panel
B. Indicators and lamps of panel

C. Cracking, corroding, and damaging of parts inside panel
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D. Working condition of each equipment such as PLC, modem, relay, etc.
E. Opening / closing operation by electric valve switch

Refer to Appendix 7, for sample of inspection sheet of local panel.

(3) Equipment in the chamber
A. Opening / closing operation from the local panel

B. Slippage, rattling, deformation, cracking of flow meter, pressure gauge and wiring

3.3 Further Enhancement and Sustainable Maintenance

For the SCADA system to be functioned continuously, it is necessary to periodically update the system
by analyzing inspection and failure reports in maintenance work. All the maintenance and the

enhancement work response are conducted by EE (E&M) under the management of CE (West).

(1) Analysis from monthly checking and twice-a-year inspection records and equipment failure
reports.
(2) Plan SCADA equipment update from result of analysis
- Hardware update
- Software update

(3) Carry out SCADA equipment update periodically.

10
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CHAPTER 4 Operation for Equalizing Pressures and Flow to Each

41

DMAs

Target Pressure Setting at Each Locations and UGR/BPS

For the equitable water distribution, the SCADA system that can set the target value and control water

distribution pressure / volume allocated to the concerned DMAs from each UGR is important. The

following is the procedure for setting the target value of the equitable water distribution to the DMAs.

M

2

3)

“)

)

In the SCADA system, confirm that the pressure and flow data from all locations are collected

and recorded.

Understand the water flow in the command area, and conditions of valves setting (e.g., some
valves cannot be controlled due to operational requirement) from SCADA monitor screen at the

water supply time, and past flow rate and pressure trend (graph) etc.

Select the location of the control valve to adjust pressure and flow to each DMA.

Use the trend (graph) display function and the report that describes the pressure and flow rate
data at intervals of 10 minutes or 1 minute issued from the SCADA system, and understand the
range of pressure and flow rate at each selected location in water supply time. Its pressure and

flow rate at each selected location set as the baseline pressure and flow rate.

Set the target pressure and flow range where all the selected locations are equalized from the
baseline pressure and flow range of each selected location. Also, these target values should be
reviewed once a month because the distribution situation will change due to the seasons, pump

situation of UGR/BPS and pipeline improvement.

11
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4.2 Controlling to Target Pressure

Use the SCADA system to control degree of valve opening to match the target pressure range for each
location. The SCADA system has valve opening setting function or constant target pressure function.

Automatic operation (target pressure constant function etc.) has no human errors or omissions.

Trends of water pressure and flow rate are often different in the morning and evening, and trends may
also differ on each day of a week. The operator should not rely blindly on the SCADA system, but
evaluate pressure and flow rate several times a day. The target values should be changed in some

cases.

Since the tendency of pressure and flow rate varies even with the same valve opening depending on
the characteristics and diameter of the valve and the number of booster pumps in operation for the
DMA, the relationship among the valve opening degree, the flow rate, and the pressure of each
location is measured beforehand, to grasp the characteristics. In addition, grasp the valve opening

degree that can be operated, and then operate the valve for the equitable water supply.

In addition, if it is not possible to achieve equal water supply with SCADA's valve control, it is

necessary to consider installation of additional pipeline and reconstruction of DMA.

12
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CHAPTER 5 Calculation Procedure of NRW Ratio

5.1 Introduction

Calculation of accurate NRW ratio needs accurate values of System Input Volume (SIV) and Billed
Authorized Consumption (BAC). In a smaller distribution area such as a DMA, bulk meters at each
inlet and outlet can provide accurate SIV while BAC can be calculated from regular meter reading

data. NRW is then calculated by subtracting BAC from the SIV.

5.2 Definition of Non-Revenue Water

Table 1 shows “Water Balance Table of IWA (International Water Association)”. This table is widely
used in many countries in the world. As shown in this table, NRW consists of (1) Real losses, (2)

Apparent losses, and (3) Unbilled authorized consumption.

Table 1 Water Balance Table of IWA

System Authorized  Billed Authorized Billed Metered Consumption Revenue Water
Input Consumption Consumption
Volume

Billed Unmetered Consumption

Unbilled Authorized Unbilled Metered Consumption Non-Revenue

Consumption Water (NR
g Unbilled Unmetered Consumption (NRW)

Apparent Unauthorized Consumption
(Commercial) Losses
(Non-physical Losses)

Water Losses
Customer Metering Inaccuracies

Systematic Data Handling Errors

Real Losses Leakage on Transmission and Distribution Mains

il L) Leakage and Overflows at Utility's Storage Tanks

Leakage on Service Connections up to point
of Customer metering

13
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5.3 Measurement of Water Volume by DMA

DMA is a distribution block, isolated hydraulically from adjoining blocks by isolation valves. The
Figure 1 shows the water supply system including DMAs.

Purification

Plant Transmission Meter Trunk Meter

M Trunk Meter (Scada system)

Master Meter (Scada system)

.1 >
DMA /“—ﬁ_ﬁ Isolation

DMA

Figure 1 Schematic Figure

5.4 How to Calculate NRW

As shown in IWA Water Balance Table, calculation of NRW requires two main parameters; SIV and
BAC. In the pilot project, the SIV will be calculated from the reading of bulk meters at inlet and outlet
of each DMA through the SCADA system while the BAC will be calculated from the result of

customer billing records obtained through Revenue Management System (RMS).

The BAC consists of two components; Billed Metered Consumption and Billed Unmetered
Consumption. Although the customers in the pilot DMAs are all metered there are always be some
customers with malfunctioned meters. For those customers it is necessary to analyze the situation and
estimate their consumption as accurately as possible. It is important to understand the customer

information in each DMA to calculate billed authorized consumption accurately.

(1) Door to door Survey
It is necessary to keep updated record of customers in the DMAs. For this purpose, door to door
survey of customer data should be conducted. The table below should be prepared to understand

customer information.

BUSN | S.No. | Block | Address | Floor | Name of Water ‘Water Water Meter | KNO | G.W. Remark | Remark
Consumer | Connection | meter DJB ,PVT, YES 1 Plus
YES or YES or or AMR or NO
NO NO
14
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(2) RMS data

BAC volume can be extracted from RMS data. For this purpose, the Civil staff requires RMS data that
includes the meter reading data from Revenue staff. After getting the RMS data of the DMAs, the
Civil staff should check it for the consistency with customer numbers from the customer survey. Any
discrepancy between the customer survey and RMS data should be investigated and the error should

be rectified.

(3) Calculation of NRW
NRW should be calculated on the basis of the bills issued by DJB and not against the bills paid by the

customers.

1) Calculate “Billed Authorized Consumption Volume”. (m*/day)
“Current Billing Record” - “Previous Billing Record” = Consumption Volume (m*)
“Current Billing Date” -” Previous Billing Date” = Duration (Days)
Consumption Volume (m*)/ Duration (Days) =

“Billed Authorized Consumption Volume” (m*/day)

2) Calculate the “System Input Volume” from SCADA data for the same period of time of “Billed

Authorized Consumption Volume”

3) Calculate NRW
System Input Volume — Billed Authorized Consumption Volume
NRW (%) = x 100
System Input Volume
Where;

“System input volume” is from the SCADA system.
“Billed Authorized Consumption Volume” is from RMS data.

5.5 Civil Staff’s Role

DJB should implement the followings four times per year.
(1) EE (Civil) collects RMS data that includes the meter reading data from Revenue staff.
(2) Calculate “BAC Volume” (m*/day) from RMS data.
(3) Refer to SCADA data corresponding to BAC Volume.
(4) EE (Civil) will calculate NRW.
(5) EE (Civil) will report the result to CE (West) and Addl CEO.
(6) Based on the results of NRW, Addl. CEO should decide priority measures to reduce NRW.

15
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5.6 Practice

The practice of calculation of NRW is shown in the Figure 2.

Practice Calculate NRW(m?) and NRW ratio about DMA1,2,3 and 4

Purification | 4500m3/Month

i 1 SOOmFIMontV

Lo :

3000m3/Month
Pumps,BPS or UGR M

DMA] : NRW =1000 — 400 = 600m*/Month

NRW(%) = 600 / 1000 X 100 = 60 'l]ﬂm-‘ﬂ\'lo
300m?, I
1000m*/ Menith
/V/‘———_” Isolation

DMA2 : NRW =1000 — 300 = 700m?/Month 500m
NEW{(%) = 700 / 1000 X 100 = 70 %

DMA3 : NRW =500 - 150 = 350m*Month
NRW(%a) = 350 / 500 X 100 =70 %

DMA4
200m*/Mont

Flow Volume : SCADA data

DMA4 : NRW =500 — 200 = 300m*/Month Consumption Volume : RMS data
NRW(%)= 300 / 500 X 100 =60 %

Figure 2 Practice of Calculation of NRW

The procedure of actions of responsible staff in NRW management in case the Civil staff calculates
NRW is shown in the Figure 3.

Action of Civil EE Action of Civil EE Action of Revenue
- SCADA data 1. RMS data request 1. Request - RMS data
3. SCADA 2. Calculate RMS data 2 Submit
3.Calculate SCADA data

Action of Civil EE Action of Civil EE

- Calculate NRW - NRW report

EE (Civil) will report to
CE (West) and Addl CEO

Action of Civil and Revenue

- Leakage Control Work etc.

Figure 3 Procedure of Actions of Responsible Staff in Calculation of NRW
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5.7 NRW Calculation in Future

NRW is calculated by EE (Civil) in the pilot project as is shown in Section 5.4. However, DJB has
decided to calculate NRW in DMA Cell so that EE (E&M) will send the input volume to DMA
obtained from the SCADA system to DMA Cell fortnightly. DMA Cell, in turn, calculates NRW using
the data of BAC available in DMA Cell. (Figure 4)

Action of Civil EE Action of DMA Cell Action of Revenue
- SCADA data 1. RMS data request 1. Request - RMS data
Every fortnight 3 SCADA 2. Calculate RMS data 2. Submit

3.Calculate SCADA data

Action of DMA Cell Action of DMA Cell
- Calculate NRW - NRW report
Member, Addl CEO etc.
(DMA cell rule)

Action of Civil and Revenue

- Leakage Control Work etc.

Figure 4 Procedure of Actions of Responsible Staff and DMA Cell in NRW Calculation
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CHAPTER 6 Water Proofing for Chambers

6.1 Chambers with RC Structure and Brick

There were gaps between each brick in the chambers constructed in the pilot project at the first stage,
and water entered into the chambers through gaps. Water ingress should be avoided because
electrically driven valves are stored inside of chambers and electricity leakage might take place when
valves are submerged. Therefore, water-proofing measures were taken against the constructed
chambers. Measures were taken for walls, top slabs and basements to fill gaps between bricks (refer to

Appendix 5).

DJB has decided not to construct brick-made chambers and instead to construct chambers with

reinforced concrete, so that water ingress can be avoided.

6.2 Water Proofing of Manholes

Other measures are taken for gaps of manhole in inspection and maintenance of equipment and
openings for carrying-in and out of equipment. These gaps should be small as much as possible.
Nonetheless, there are naturally small gaps, particularly in openings and closing of manhole. Therefore,
sealing method is recommended every time after they are opened and closed. The method is explained

in Appendix 5.

6.3 Water Level Sensor

A water level sensor was provided in every chamber to prevent electrical devices from being
submerged. If the water in a chamber rises to a certain pre-set level, an alarm will be set off and
transmitted to SCADA center. Then DJB should rush to the site and drain the accumulated water

immediately.

18
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APPENDIXES
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Appendix 2: Sample of Weekly Report

WEEKLY REPORT for the SCADA System

Reporter’s Name:

Cont:-
From:- dd.mm.yyyy To: dd.mm.yyyy
Screen Shot
10 Minute Data | Overview Location’s Problem (Error or Warning, alarms)

Friday Yes + NO Yes * NO | Yes * NO 1.
dd.mm.yyyy 2.
Saturday Yes + NO Yes * NO | Yes * NO 1.
dd.mm.yyyy 2.
Sunday Yes + NO Yes * NO | Yes * NO 1.
dd.mm.yyyy 2.
Monday Yes - NO Yes + NO | Yes * NO 1.
dd.mm.yyyy 2.
Tuesday Yes - NO Yes +- NO | Yes * NO 1
dd.mm.yyyy 2
Wednesday Yes - NO Yes + NO | Yes * NO 1.
dd.mm.yyyy 2.
Thursday Yes - NO Yes + NO | Yes * NO 1.
dd.mm.yyyy 2.
Remarks
Note: -

1.

2.

3.
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Appendix 3: Sample of Monthly Check List

Monthly Check List for the SCADA System

Reporter’s Name:

Cont:-
From:- dd.mm.yyyy To: dd.mm.yyyy

Date WEEKLY RREPORT Problem (Error or Warning, alarms)
1* week Yes + NO
2" week Yes + NO
3" week Yes + NO
4™ week Yes + NO
5" week Yes + NO
Remarks
Note: -

1.

2.

3.
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Appendix 4: Sample of Inspection Sheet of Chamber

Inspection Sheet of Chamber

Chamber No.
Date / / | Time - Weather
Name Designation
Classification Iltem Inspection result
Appearance Inst'aI.Iat|on On-site, roadway, sidewalk, other
position
Top Slab Car ride :\Ione - Yes
Crack / Defect Z\Ione ves
Other
Manhole Lid opening / Opening and Closing
closing situation
Cracks / loss of None - Yes
the lid (
Cracks / defects None - Yes
in the lid frame (
Rat rattling :\Ione ‘Yes
. None - Yes
Sealing loss (
Other
Equipment Lid opening / Opening and Closing
entry port closing situation
Cracks / loss of None - Yes
the lid (
Cracks / defects None - Yes
in the lid frame (
Rat rattling :\Ione ‘Yes
. None - Yes
Sealing loss (
Other
Internal Dimensions | Top L= m,W = m,H-= m
of chamber || qyer| = m, W= m, H m
Pipe depth GL-m
Ceiling Mortar damage :\lone - Yes
Leakage or None - Yes
leakage trace (
Other
Wall surface None - Yes
Mortar damage (
Leakage or None - Yes
leakage trace (
Other
23
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Step

Step breakage/
missing

None

-Yes

Step rust

None

- Yes

Other

Floor (base)

Mortar damage

None

-Yes

Leakage or
leakage trace

None

- Yes

Other

Joint
(including all
sides)

Mortar damage

None

- Yes

Leakage or
leakage trace

None

- Yes

Other

Pipe

Is there any
corrosion on the

pipe

None

- Yes

Water leakage or
leakage trace
from connection

None

- Yes

Other

Other
equipment

Valve

Corrosion of the
main body and
flange bolts

None

- Yes

Leakage or
leakage trace
from the main
body and its
connection part

None

-Yes

Other

Flowmeter

Corrosion of the
main body and
flange bolts

None

- Yes

Leakage or
leakage trace
from the main
body and its
connection part

None

- Yes

Other

Pressure
gauge

Corrosion of
main body and
connection part

None

- Yes

Water leakage or
leakage trace of
main body and
connection part

None

- Yes

Other

24
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IAppendix 5 Procedure of “Waterproofing Work”

Notes
DJB should make maximum efforts to install a barricade so as not let a car park or passing over on
top of the opening.
Be sure to conduct an internal check before and after the rainy season.
Conduct external visual inspection once a month.
When the water level gauge alarm rings on the SCADA side, immediately extract water.
When constructing a new chamber, positively adopt the RC structure and PC structure rather

than brick construction, and also consider iron lids (waterproof type is preferable).

1. Outside chamber

(1) If there is only one Square opening for a chamber, regardless of it being a manhole or not,

“Waterproof Silicone Sealant” should be applied to seal it.

Manhole Sealing

antse Canba(Ohibd 1

Square type chamber Circular type chamber
(2) When there are two openings in one chamber
A. Where there is a manhole and one square opening, the manhole should be sealed using

“Waterproof Silicone Sealant” and the Square opening should be sealed using

O

awe Manhole
Cantea

Square type chamber
B. Where there are two square openings, one should be sealed watertight using

“Waterproof Mortar”.

“Waterproof Silicone Sealant” and the other should be sealed off with “Waterproof

Mortar”.

25
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(€= 22 ¢ -

awe

Cantse
Square type chamber

Inside chamber

Apply waterproof mortar (preferably 15mm or thicker) to all the sides inside the chamber (base
slab, bottom, top slab). However, if it is difficult to apply 15mm at one time, apply it in multiple
times. Also, if there is no groundwater in the vicinity, consider setting a drain pipe for draining
water from the base slab. (Do not install if there is groundwater and there is a possibility of

backflow into the chamber)

N ZN

DJB Work
Waterproofing Mortar (15mm)

Distribution Pipe ( V ) ( IVI )

Drain pipe
(Notice!) Do not install if there is groundwater and there is a
possibility of backflow into the chamber

Inside chamber
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Sealing of the Square Opening using “Waterproof Mortar”

1

After cleaning the frame, temporarily place
the iron plate and confirm the size. If the iron

plate is too big, cut it on site accordingly

Remove the iron plate and seal using
“Waterproof Silicone Sealant” all four sides of

the frame.

Set the steel plate again, and further seal
using “Waterproof Silicone Sealant” the gap

between the frame and the iron plate

Put “Jute Rope” fully in the gap between the

lid and the frame

27
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Set the concrete lid and fill “Waterproof
Mortar” in the gap between the frame and

the lid, and the gap between the two lids.

When all the work is finished, further apply
mortar over the entire surface of the lid from

above.

Sealing of the Square Opening using “Waterproof Silicone Sealant”.

14

Same as 1 to 4 from above "Sealing of Square

Opening by Waterproof Mortar"

Set the concrete lid, fill the gap between the
frame and the lid, and the gap between the

two lids with “Waterproof Silicon Sealant.

28
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Sealing of the manhole using "Waterproof silicon sealant”

1 After cleaning the frame, apply “Waterproof
Silicone Sealant” as shown in the picture

2 Attach “Bond Breaker Tape” to the frame. It is
also possible to use the rubber packing (¢
600) used for connecting ductile pipes for
water supply.

3 Set the lid, and firmly put “Jute Rope” into the
gap.

4

Seal the gap between the lid and the frame
with “Waterproof Silicone Sealant” after

placing “Jute Rope” sufficiently.
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"Waterproofing work” for inside Chambers

1

F

After cleaning inside chamber, as for the
adhesion of the waterproof mortar to be

improved, slightly scrape the surface as shown
in this picture.

As waterproof mortar falls down during work,
start work from Top slab. It is difficult to apply

15 mm at a single time, so apply it a couple of
times.

Next, apply waterproof mortar to the Side
walls. Here as well, if it is difficult to apply 15

mm at once, apply it a couple of times.

Finally, apply waterproof mortar to Base Slab.
After sufficiently drying, move on to the

opening sealing work.
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Materials for “Waterproofing Work”

Cement

Sand

asranpainkts

Waterproof additive
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Bond breaker tape

Waterproof silicone sealant

Steel plate (3 mm)

Jute rope
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Appendix 6: Sample of Inspection Sheet of SCADA Room and Clients Room

Inspection sheet of SCADA room and clients room

Chamber No.

Date

/ / | Time

Weather

Name

Designation

Classification

Item

Inspection result

Appearance
(Defective)

SCADA room

SCADA Server
PC

None

(

-Yes

SCADA Client PC

None

(

- Yes

Reporting
System PC

None

(

-Yes

Pipe Network
Calculation
System PC

None

(

-Yes

Printer & Toner

None

(

-Yes

Power Branch
panel

None

(

-Yes

PLC Panel

None

(

- Yes

UPS

None

(

- Yes

Router, Ethernet
Switch,

Any other
equipment

None

- Yes

Other

SCADA
Client-1

SCADA Client PC

Printer & Toner

Power Branch
panel

UPS

Router, Ethernet
Switch,

Any other
equipment

Other

SCADA
Client-2

SCADA Client PC

Printer & Toner

Power Branch
panel

UPS

Router, Ethernet
Switch,

Any other
equipment

Other
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SCADA Error, None - Yes
system No Functional (
Other
Reporting Error, None - Yes
SCADA System No Functional (
Function Other
Pipe Error, None - Yes
Network No Functional (
Calculati
on Other
System
34
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Appendix 7: Sample of Inspection Sheet of Local Panel

Inspection sheet of local panel

Location No.
Date / / | Time - : Weather
Name Designation
Classification Item Inspection result
Roof, Defective Panel ;\lone Yes
Fence,
Key lock Other ;\lone Yes
Power Outside, Wiring ;\lone " ves
Supply
Meter other
Appearance - -
Opening and Closin
(Defective) Door handle P g g
Name Plate ;\lone Yes
Panel Outside of Panel ;\lone Yes
Outside wiring :\lone Yes
Other
Door, handle Opening and Closing
. None - Yes
Signal lamps (
Inside Indication None - Yes
Panel Meters (
Door N Y
Switches ( one-fes
Other :\lone -Yes
None - Yes
Internal Lamp (
Internal FAN :\lone Yes
(Defective) N Y
PLC Unit ( one-ves
GPRS Modem :\'°”e Yes
Inside
Relay Module,
Panel o
Distributor, None - Yes
Isolator, (
Arrestor(Sockets)
24V DC Power None - Yes
Supply Unit (
Earth Protection None - Yes
Relay, ECCB, (
MCCB
35
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Flow Transmitter ;\lone " ves
Power Terminal None - Yes
Blocks, CT (
Inside Wiring Fone-Yes
Other
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