1.2.2.5 Main and Branch Low Voltage Power Cables

e Design and calculate the size of power cable between the power supply and the main
distribution board (MDB).

e Design and calculate the size of all branch power cables between the main distribution
board (MDB) and the distribution boards.

e Main power cable from the power supply to the main distribution board shall be multicore,
copper conductor, XLPE insulated, and PVC sheathed, armoured.

e Indoor power cables shall be multicore, copper conductor, XLPE insulated, and PVC sheathed
non armoured.

e Qutdoor power cables shall be multicore, copper conductor, XLPE insulated, and PVC
sheathed non armoured.

e All outdoor power cables shall be installed inside UPVC pipes.

e If for limited cases where cables will be installed directly buried, they shall be armoured.

e Allindoor and outdoor cable supporting systems such cable ladders, cable trays and PVC and
galvanized conduits shall be included in price of the cables.

e Contractor shall use suitable software and submit voltage drop, short circuit and cables
sizing calculations for all electrical loads taking into consideration that the voltage drop shall
not exceed 4%.

1.2.2.6 Control, Signal and Instrumentation Cables
All control, signal and instrumentation cables which shall be installed between the instruments and

measuring devices and the related electrical and PLC panels shall be mentioned as an item in the
BOQ. The contractor shall prepare a shop drawing for the types, sizes and routes of these cables.

1.2.2.7 Trenches for Power Cables
Outdoor cables trenches shall have 80cm depth, laying of cables inside100mm UPVC conduits, soft

sand below and above the UPVC conduit, solid concrete blocks, warning tape, and finally compacted
backfilling.

1.2,2.8 Electrical Manholes
e Electrical concrete manholes (80x80x80) dimensions for outdoor installation cables with

medium duty steel covers.
e Spacing between manholes shall not be more than 50 meters.

1.2.2.9 Indoor Lighting
e Guard houses and electrical buildings shall be furnished with lighting points which include
PVC conduits, wiring, lighting switches, and lighting fixtures.
o The lighting points shall be 3 wire system with 2.5mm? wire size.
The following table presents the type of lighting fixtures and the required illumination far the
relative spaces:

Table 1-3 Type of Lighting Fixtures and the Required lllumination for the Relative Spaces

Space Lighting Level Luminaire
(LUX)
Guard Room 400 LED lighting fixture, min 120 lumen/w, cri>80, 4000K,
IP-20.
Electrical Room 400 LED lighting fixture, 40-watt, min 120 lumen/w,
cri>80, 4000K, IP-20.
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1.2.2.10 Emergency Lighting

Emergency lighting should be desighed and provided for the building and shall comprise exit
and escape route luminaries to facilitate the safe evacuation of personnel from any building
or major "dry" structure in the event of power failure.

Emergency lighting shall be provided in any area where work may be required during such a
power failure.

The emergency luminaries shall be LED units with self-contained battery/charger/inverter
modules. The emergency luminaries shall be capable of not less than 3 hours operation.

1.2.2.11 External Lighting

Design of external lighting poles along the roads and the boundary of the reservoir site.
Lighting poles shall be 7 meters height with 150-watt LED luminaire.

The spacing between lighting poles shall be 25 meters.

Design of external lighting control panel (ELCP) including main MCCB incomer, number of
outgoing MCCBs with rating not less 25 Amp., contactor, photocell and timer with 3-way
selector switch (Manual, Off, Automatic).

Each circuit shall serve 10 lighting poles as maximum.

The ELCP shall be supplied by power from the main distribution board.

Design of power cables with size not less than 4x16 mm2 CU/XLPE/SWA/PVC between the
lighting poles.

1.2.2.12 Lighting Calculations
Appropriate lighting calculation software shall be used for indoor and external lighting to determine

the adequate number of lighting fixtures and verify the LUX level.

1.2.2.13 Sockets
Guard houses and electrical buildings shall be furnished with sockets outlets and their points which

include PVC conduits and wiring. The sockets points shall be 3 wire system with 2.5mm?2 size. For AC
and water heaters, 3x4 mm2 wiring shall be used. For external installations, galvanized conduits shall

be used.




1.2.2.14 Isolators
e Any mechanical machine inside or outside Guard house and electrical building such as AC
units, fan, service pump..etc shall be equipped with isolator (disconnect switch) for
maintenance and isolation purposes.
e The rating of the isolator shall be suitable to the related machine.

1.2.2.15 Satellite System
Guard house huilding shall be furnished with satellite dish of 80cm installed on the building roof, RI6

wiring inside PVC conduit from the roof to appropriate point inside building,

1.2.2.16 Programmable Logic Controller (PLC)

e Design of programmable logic controller (PLC) to be installed in the electric room. The
function of this PLC is to monitor and control the operation and status of the
electromechanical equipment and instruments such as level meters, flow meters, actuated
valves. Etc.

e Programmable logic controller (PLC) comprise enclosure with power supply, central
processing unit (CPU), Digital input/output modules. Analogue input /output modules,
communication module.

e Consultant shall prepare full detailed design for the PLC and prepare a list of the digital and
analogue inputs/outputs which are related to the devices and instruments with additional
spare |/Os not less than 25% of the used |/Os.

e The PLC shall be supplied by power from the UPS of the main distribution board.

e The PLC shall be linked with the SCADA system via one of the following media:

o Long Term Evolution (LTE)4TH Generation technology with modem.
o Fiber Optic Cables with fiber optic/ethernet switch

1.2.2.17 Instruments and Measuring Devices
Design of all needed measuring devices such as flow meters, level meters, pressure transmitters etc.

All instruments shall be supplied by power from the UPS of the main distribution board. The
following instruments shall be installed:

e Ultrasonic level meter on the top of compartment 1 of the reservoir.
e Ultrasonic level meter on the top of compartment 2 of the reservoir.
e Electromagnetic flow meter on the main outlet pipe of the reservoir.

1.2.2.18 Valves with electrical actuators
Some valves are electrically operated and equipped with electrical actuators as per the mechanical

drawings and details. The following valves are usually equipped with electrical actuators:

e Valve on the main inlet pipe to the reservoir

e Valve on the main inlet pipe to compartment 1 of the reservoir

e Valve on the main inlet pipe to compartment 2 of the reservoir

e Valve on the main outlet pipe from compartment 1 of the reservoir
e Valve on the main outlet pipe from compartment 2 of the reservoir
e Valve on the main outlet pipe from the reservoir

Each valve actuator must incorporate local controls for Open, Close and Stop operation and
Local/Stop/Remote mode selector switch and working as follows:

e Local mode: The valve can be opened/closed from the site only via local controls.
e Stop mode: The valve is stopped, and no action can be done either locally or remotely.
e Remote mode: The valve can be opened/closed via SCADA selector soft key (Auto, Manual)

and shall have two options:
o Option 1: In the Remote mode, and the SCADA selector soft key in Auto mode, the
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valve shall be opened/closed automatically according to the operation of the pump.
o Option 2: In the Remote mode, and the SCADA selector soft key in Manual mode, the
valve shall be opened/closed manually by the SCADA operator.

1.2.2.19 Fiber Optic Cable
Design of single mode fiber optic cable (8 fibers) to be connected between the PLCs inside the pump

station and the main SCADA system. The fiber optic cable shall be installed inside 75 mm UPVC pipe
in the same trench of the pipelines. Work shall include the needed fiber optic splices (joints) and

manholes.

1.2.2.20 On-Grid Photovoltaic Solar System

Engineer shall prepare and submit for the Client feasibility study for installation On-Grid
Photovoltaic Solar system for the pump station site with adequate kWp taking into
consideration the payback for the system shall not be more than 7 years.

If the result of the study is feasible, then the Consultant shall design an On-Grid Photovoltaic
solar system for the pump station site.

Consultant shall submit the following:

o Product Datasheet: For each type of product indicated. Include dimensions; shipping,
installed, and weights of elements; and data on features, ratings, and performance.

o Design drawings and calculations.

o Detail equipment assemblies and indicate dimensions, weights, method of field
assembly, components, and location and size of each field connection. Show access
and workspace requirements and required clearances.

o Wiring Diagrams for Power, signal, and control wiring. Details of internal &
interconnecting wiring and differentiate between manufacturer-installed and field-
installed wiring.

o Qualification Data for qualified testing agency.

The system shall include PV panels, steel structure for rooftop mounting, all required
supports and civil works according to wind and snow design calculations, DC cables, AC
cables, contral cables, cable trays, conduits, DC/AC Inverters, circuit breakers, electrical
distribution boards, connecting the system with the power system in the buildings, and all
accessories required to complete the work.

The PV system shall be considered as an optional item in BOQ.

1.3 Chambers along the Pipeline

1.3.1 Chamber Facilities
Usually, chambers along the pipeline comprises at least one of the following devices:

Butterfly Valve (BFV)

Electromagnetic flow meter (EMFM) measures the rate flow in m3/hr and the accumulative
flow in m3

Flow Control Valve (FCV)

Pressure Reducing Valve (PRV)

Pressure Transmitter: At the upstream and downstream of each pressure reducing valve
there will be installed pressure transmitter which will measure the pressure and transmit
this value to the related PLC then to SCADA system as 4-20 mA

1.3.2 Chamber Electrical Panel
Chamber Electrical Panel (CEP) will provide power and control the butterfly valve, flow control valve

and electromagnetic flow meter. Chamber Electrical Panel (CEP) will have its own cabinet with two
compartments:
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e Power compartment which comprises main incoming circuit breaker, outgoing circuit
breakers, busbar, three-way selector switch (Local, off, Remote/SCADA) for each valve,
open/close push buttons, instruments, UPS ... etc.

e PLC compartment which comprises the DC power supply, central processing unit (CPU),
Input/Output modules, LTE (4G) communication module with antenna.

e The PLC will be communicated with the SCADA system via LTE(4G) network which is installed
by the service provider.

e Chamber Electrical Panel (CEP) will be installed inside small electric room, dimensions
(LxWxH) 2x2 2.5 meters or installed outdoor near the chamber.

e If the chamber electric panel is outdoor type, the enclosure shall be stainless steel 304 grad
and the ingress protection shall be IP&6.

1.3.3 Concrete Base
For outdoor installation, the chamber electrical panel should be installed on fair face reinforced

concrete base with the following characteristics:

e The concrete base shall be reinforced by 12mm diameter steel bars,150mm spacing.

e The steel strength shall be grade 60.

e The concrete strength shall be grade 25 MPa.

e Concrete hlinding,10cm thickness and 15 MPa strength.

e The concrete base shall be cured with water for three days twice per day (morning and
evening).

e The shuttering shall not be removed before 48 hours.

e The base shall be equipped with UPVC pipes for interring and outgoing of power cables.

1.3.4 Chamber PLC Input/ Output
The following tables present the inputs/outputs of the PLC inside chamber electrical panel.
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Table 1-4 Inputs/Outputs of the PLC Inside Chamber Electrical Panel

DIGITAL

INPUT [ D/I NO. DESCRIPTION
MODULE
DI BUTTERFLY VALVE 1 OPENED
DI2 BUTTERFLY VALVE 1 CLOSED
DI3 BUTTERFLY VALVE 1 FAULT
Di4 FLOW CONTROL VALVE OPENED
g| os FLOW CONTROL VALVE CLOSED
g | Db FLOW CONTROL VALVE FAULT
g DI7 FLOWMETER (EMFM) PULSE/COUNTER
241 s MAIN SUPPLY FAULT
=8| Do DC/UPS FAULT
o | D10 | BUTTERFLY VALVE 2 OPENED
| D1 | BUTTERFLY VALVE 2 CLOSED
D12 | BUTTERFLY VALVE 2 FAULT
DI13 | PRESSURE TRANSMETER 1 (INDICATION)
DI14 | PRESSURE TRANSMETER 2 (INDICATION)
DI15 | SPARE INPUT
DI16 | SPARE INPUT
DIGITAL
ouTPUT | D/O NO. DESCRIPTION
MODULE
DO1 | OPEN COMMAND BUTTERFLY VALVE 1
DO2 | CLOSE COMMAND BUTTERFLY VALVE 1
i DO3 | OPEN COMMAND BUTTERFLY VALVE 2
ggg DO4 | CLOSE COMMAND BUTTERFLY VALVE 2
SE| D05 | SPARE OUTPUT
S8 | D06 | SPARE OUTPUT
DO7 | SPARE OUTPUT
DO8 | SPARE OUTPUT
ANALOG
INPUT | A/1 NO. DESCRIPTION
MODULE
Al FLOW CONTROL VALVE POSITION (0—100%)
A2 EMFM FLOW SIGNAL
o A3 EMFM ACCUMULATIVE FLOW
ggg A4 PRESSURE TRANSMETER 1 (READING)
56| A PRESSURE TRANSMETER 2 (READING)
Se A6 | SPARE INPUT
A7 SPARE INPUT
A8 SPARE INPUT
ANALOG
ouTRUT | A/O NO. DESCRIPTION
MODULE
AO1 | OPEN COMMAND FLOW CONTROL VALVE
AO2 | CLOSE COMMAND FLOW CONTROL VALVE
AO3 | SPARE INPUT
AO4 | SPARE INPUT
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1.3.5 Modulating Flow Control Valves
The modulating flow control valves inside the various chambers can be opened to flow water to the

desired consumers. These valves will comprise modulating actuators to control the opening of the
valve. Controlling the opening of this valve will control the water flow to the targeted zone
depending on the desired flow rate.

These flow control valves will have three positions:

Position 1: Fully opened to pass the water to the desired consumers and this will be
achieved by activation the open push button manually.

Position 2: Fully closed to prevent water flow to the desired consumers and this will be
achieved by activating the close push button manually.

Position 3: Partially opened to control the water quantity based on flow rate and this will be
achieved by activating the modulating actuator via the feedback reading from the
electromagnetic flowmeter which is installed beside the flow control valve.

The priorities for activation of the modulating gates are shown in the following table.

Table 1-5 Priorities for Activation of The Modulating Gates

Priority Status Case Device Operation
1 Fully Opened Flow water to Open Push Manually
the desired Button
consumers
2 Partially Flow water to EMFM Automatic based on the
Opened the consumers feedback flow rate signal
at desired flow
3 Fully Closed Prevent water Close Push Manually
flow to the Button
desired
consumers

1.3.6 Control and Operation of Modulating Flow Control Valves
Each actuated flow control valve actuator must incorporate in its electrical panel Local/OFF/Remote

mode selector switch with Open, Close push buttons and works as follows:

Local mode: The valve can be opened/closed locally from the chamber electrical panel only

via the push buttons.
OFF mode: The valve is stopped, and no action can be done either locally or remotely.
Remote mode: The valve can be opened/closed via SCADA selector soft key (Auto, Manual)

and shall have two options:
o Option 1: In the Remote mode and the SCADA selector soft key in Auto mode, the

valve shall be partially opened/closed according to the flow quantities.
o Option 2: In the Remote mode and the SCADA selector soft key in Manual mode, the
valve shall be opened/closed manually by the SCADA operator.

Each flow control valve will be operated manually or automatically from either of two locations.

Chamber Electrical Panel (CEP)
SCADA
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The following table presents the methods of operation for the modulating flow control valve.

Table 1-6 Methods of the Operation for the Modulating Flow Control Valves

Cep Selector Switch Cep (P.B) | Scada Selector Soft Key Description
Local Off Remote Auto Manual
NA Active NA NA NA NA Valve s Stopped
NA NA Active NA Active NA Fully Automation
Partially Open Via
(Emfm).
NA NA Active NA NA Active Manual Operation
Via Scada
Active NA NA Active NA NA Manual Operation
P.B At Cep
Notes:

NA: Not Active

P.B: Push Button

SCADA: Supervisory Control and Data Acquisition

CEP: Chamber Electrical Panel

1.4 Pressure Transmitter

At the upstream and downstream of each pressure-reducing valve there will be installed pressure
transmitter, which will measure the pressure and transmit this value to the related PLC then to

SCADA system as 4-20mA,

1.5 Butterfly Valves

The Butterfly valves inside the various chambers are usually considered open to flow water to the
desired consumers. In case of emergency cases for maintenance purposes or to isolate the targeted

consumers, the butterfly valves shall be closed.

1.6 PLC I/O List for Pump Station

See Annex 1.

1.7 PLC1/O List for Reservoir

See Annex 2.
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Annex |: PLC /O List for Pump Station

DIGITAL DIGITAL | D
EQUIRMERI S INpUT || o4 O:JTFT'ST o/ DESCRIPTI r? nluﬂ:l?r 2
NT / s (N0 DESCRIPTION i o vopuL | NO |  DESCRIPTION
MACHINE
E E E
00 MOTOR
DI L | START WINDING 1
1 | PUMP OFF/READY PUMP All | TEMPERATURE
B MOTOR
DI , | stop WINDING 2
2 | PUMP RUN PUMP Al2 | TEMPERATURE
0o | SPARE MOTOR
DI , | ourput WINDING 3
3 | PUMP FAULT AI3 | TEMPERATURE
b | PUMP OPERATION bo | SPARE g PUMP FRONT
4 | (LOCAL, SITE, 4 | ouTPUT 2 Al4 | BEARINGS
SCADA) z| £ TEMPERATURE
MOTOR SPARE 5| 2
DI | WINDINGS  HIGH DO | OUTPUT | MR BEAR
5 | TEMPERATURE 5 =z Al ?EARISG:TURE
ALARM/TRIP a = MR
PUMP FRONT SPARE g
BEARINGS HIGH DO | OUTPUT 3
= DI | TEMPERATURE 6
- 2 6 | ALARM/TRIP . Al6 | SPARE INPUT
2 = & PUMP REAR ] SPARE
S S| 2 BEARINGS HIGH 2| 5| oo |oureut
° o | T | DI | TEMPERATURE 3 2|
2 2| ®| 7 | ALARm/TRIP 2l & Al7 | SPARE INPUT
2 2 g oy | Low sucTion @ | po | SPARE
- ) PRESSURE/ALARM/ b OUTPUT AI8 | SPARE INPUT
= 8 | 1R 8
HIGH DISCHARGE 0o | SPARE
DI | PRESSURE/ALARM/ o | OUTPUT PUMP SUCTION
9 | TRIP Al9 | PRESSURE
0o | SPARE PUMP
DI | PUMP FLOW/NO 10 | OUTPUT = Al1l | DISCHARGE
10 | FLOW/ALARM/TRIP s 0 | PRESSURE
DI | SOFT STARTER/VFD DO | SPARE g | AL | MOTOR
11 | MEASUREMENTS 11 | ouTPUT G| 3| 1 | CURRENT
DI DO | SPARE E = | A
12 | SPARE INPUT 12 | ouTPUT 2| €| 2 |PumpspeED
DI DO | SPARE o g | AL
13 | SPARE INPUT 13 | OUTPUT = | ®| 3 |SPAREINPUT
DI DO | SPARE = All
14 | SPARE INPUT 14 | ouTPUT < 4 | SPARE INPUT
DI DO | SPARE All
15 | SPARE INPUT 15 | OUTPUT 5 | SPARE INPUT
DI DO | SPARE All
16 | SPARE INPUT 16 | OUTPUT 6 | SPARE INPUT
& 2 ELECTROMAGNE
Z u 218 o & TIC FLOWMETER
52 | S[E R Q’E?TS i S| w| A1 | FLOW /AT MAIN
22 | Sled? S| E DISCHARGE PIPE
= P OF THE PUMPS
S ——— S T 190
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ELECTROMAGNE
TIC FLOWMETER
DI | LOW BUTTERY Al | FLOW/AT MAIN
2 | VOLTAGE SUCTION PIPE
OF THE PUMPS
(IF ANY)
RESERVOIR
DI Al3 | COMPARTMENT
3 | INVERTER FAULT 1 LEVEL
RESERVOIR
DI Al4 | COMPARTMENT
4 | UPS FAULT 2 LEVEL
DI | BATTERY CHARGER A5 | MAIN SUCTION
5 | FAULT PIPE PRESSURE
ELECTROMAGNETIC MAIN
by | FLOWMETER DISCHARGE PIPE
7 PULSE/COUNTER/A Al6 | PRESSURE
T MAIN DISCHARGE
PIPE
ELECTROMAGNETIC
oy | FLOWMETER
| PULSE/COUNTER/A Al7 | SPARE INPUT
T MAIN SUCTION
PIPE (IF ANY)
oy | RESERVOIR LOW
g | LEVEL/ALARM/STOP
SUPPLY PUMPS AIS | SPARE INPUT
by | RESERVOIR HIGH
o | LEVEL/ALARM/STOP
FEED PUMPS
DI
10 | SPARE INPUT
DI
11 | SPARE INPUT
DI
12 | SPARE INPUT
DI
13 | SPARE INPUT
DI
14 | SPARE INPUT
DI
15 | SPARE INPUT
DI
16 | SPARE INPUT
OPEN MOTORIZED
MOTORIZE VALVE
0 MOTORIZED VALVE | DO | DVALVEAT PARTIALLY (%)
4 £ AT SUCTION PIPE 3| 1 |sucTioN L OPEN AT
g 2| E| Dl | OF THE PUMP IS g g PIPE OF al| g SUCTION PIPE
Q § T | 1 |OPENED g B THE PUMP § & | Al | OFTHEPUMP
g a| & S B2 CLOSE =l = MOTORIZED
5 © MOTORIZED VALVE & oo | MOTORIZE ol VALVE
= AT SUCTION PIPE = , | DvALVEAT PARTIALLY (%)
DI | OF THE PUMP IS SUCTION OPEN AT
2 | cLosED PIPE OF AI2 | DISCHARGE PIPE
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THE PUMP OF THE PUMP
MOTORIZED VALVE OPEN MOTORIZED
AT DISCHARGE PIPE MOTORIZE VALVE
OF THE PUMP IS DO | D VALVE AT PARTIALLY (%)
OPENED 3 | DISCHARGE OPEN/AT MAIN
DI PIPE OF SUCTION PIPE
3 THE PUMP A3 | OF THE PUMPS
MOTORIZED VALVE CLOSE MOTORIZED
AT DISCHARGE PIPE MOTORIZE VALVE
DI | OF THE PUMP IS DO | DVALVE AT A4 | PARTIALLY (%)
4 | cLOSED 4 | DISCHARGE OPEN/AT MAIN
PIPE OF DISCHARGE PIPE
THE PUMP OF THE PUMPS
OPEN
MOTORIZE
MOTORIZED VALVE D VALVE AT
AT MAIN SUCTION DO | MAIN
PIPE OF THE PUMPS 5 | sucTion ShAREINELT
IS OPENED PIPE OF
DI THE
5 PUMPS AIS
CLOSE
MOTORIZE
MOTORIZED VALVE D VALVE AT
AT MAIN SUCTION DO | MAIN
PIPE OF THE PUMPS 6 | sucTion
IS CLOSED PIPE OF
DI THE
6 PUMPS A6 | SPARE INPUT
OPEN
MOTORIZED VALVE MOTORIZE
v D VALVE AT
O | DiSCHARGE PIPE OF DO [MaN SPARE INPUT
g 7 | DISCHARGE
THE PUMPS IS e
OPENED e
PUMPS Al7
CLOSE
MOTORIZED VALVE g”\?;f\féf =
Bl | n DO | MAIN
g | DISCHARGE PIPE OF 8 | Giscimmet
THE PUMPS IS SioE O
CLOSED
THE
PUMPS Al8 | SPARE INPUT
PRTIALLY (%)
OPEN /CLOSE
DO MOTORIZED
9 a VALVE AT
DI a| 2| Ao | sucTioN piPe
9 | SPARE INPUT g 3| 1 | oFTHEPUMP
o %f’ PRTIALLY (%)
<| g OPEN /CLOSE
DO ® MOTORIZED
10 VALVE AT
DI AO | DISCHARGE SI
10 | SPARE INPUT 2 | OF THE PUMP
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DI
11 | SPARE INPUT
DI
12 | SPARE INPUT
DI
13 | SPARE INPUT
DI
14 | SPARE INPUT
DI
15 | SPARE INPUT
DI
16 | SPARE INPUT

DO
11

PRTIALLY (%)

DO
12

DO
13

DO
14

DO
15

DO
16

OPEN /CLOSE
MOTORIZED
VALVE AT MAIN
AO | SUCTION PIPE
3 OF THE PUMPS
PRTIALLY (%)
OPEN /CLOSE
MOTORIZED
VALVE AT MAIN
AO | DISCHARGE PIPE
4 OF THE PUMPS
AO | SPARE OUTPUT
5
AO | SPARE OUTPUT
6
AO | SPARE OUTPUT
7
AO | SPARE OUTPUT
8
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Annex 2: PLC /O List for Reservoir

DIGITAL ANALO
EQUIBME [::\?;L‘:L B/l OBy Ig DESCRIPTIO “ A
NT / N DESCRIPTION i INPUT | N | DESCRIPTION
MODUL NO N
MACHINE E 0. MODUL MODUL | O.
E E
OPEN ELECTROMAGN
MOTORIZED ETIC
DI | MAINS SUPPLY DO | VALVE AT Al | FLOWMETER
1 | FAULT 1 | MAIN INLET 1 | FLOW /AT MAIN
OF THE INLET PIPE OF
RESERVOIR THE RESERVOIR
ELECTROMAGN
CLOSE ETIC
MOTORIZED FLOWMETER
2' \LI%\C;EEPERY DZO VALVE AT ';' ACCUMULATIVE
MAIN INLET FLOW AT MAIN
OF THE INLET PIPE OF
RESERVOIR THE RESERVOIR
OPEN
MOTORIZED
VALVE AT ELECTROMAGN
DO | MAIN INLET Al | ETIC
INVERTER FAULT v [Poe | TR
COMPARTME FLOW /AT MAIN
DI NT 1 OF THE OUTLET PIPE OF
3 RESERVOIR THE RESERVOIR
- CLOSE
3] @ £ MOTORIZED a ELECTROMAGN
o &l 2 ol £ VALVE AT al 2 ETIC
[a] & £ < 3 = 3
@ 3| 3 T g % DO | MAIN INLET g @ Al | FLOWMETER
= =| & of £ 4 |oF =| 2| 4 | ACCUMULATIVE
2 el a ol 5 COMPARTME | < | & FLOW AT MAIN
& 4| ol © NT 2 OF THE ® OUTLET PIPE OF
= 4 RESERVOIR THE RESERVOIR
OPEN
MOTORIZED
BATTERY CHARGER DO \nﬁ\rf al Al
it > | QUTLET OF > | ReseRvOIR
DI THE COPARETMENT
5 RESERVOIR 1 LEVEL
CLOSE
ELECTROMAGNETIC \T i;céﬁm
DI | FLOWMETER DO | i Al
2 mﬁg CSTTSTTETF{ ?T | ourLeT oF ® | Reservorr
THE COPARETMENT
RESERVOIR 2 LEVEL
OPEN
RESERVOIR MOTORIZED
oy | COMPARTMENT 1 bo | VALVE AT %
S | ow S | MAN o | SPARE INPUT
LEVEL/ALARM/ACTI OUTLET OF
VATE FEED PUMPS COMPARTME
NT 1 OF THE
" ) 1
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RESERVOIR
CLOSE
TORI
RESERVOIR DAA?VE AiED
COMPARTMENT 2
DI o DO | MAIN
8 8 | OUTLET OF
LEVEL/ALARM/ACTI
VATE FEED PUMPS COMPARTME
NT 2 OF THE Al
RESERVOIR 8 | SPARE INPUT
RESERVOIR
i COPARTMENT 1 -
) HIGH .
LEVEL/ALARM/STOP
FEED PUMPS
RESERVOIR
o COPARTMENT 2 -
10 HiGH 10
LEVEL/ALARM/STOP
FEED PUMPS
DI [b]e]
SPARE INPU
11 i Pt 11
DI DO
SPARE
5 PARE INPUT 3
DI DO
EINP
i SPARE INPUT o
DI DO
SPARE IN
7 PA PUT o
bl SPARE INPUT e
15 15
D
DI | SPARE INPUT 0
16 16
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