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2- GENERAL REQUIREMENTS

no

ok

All equipment shall be brand new and unused.
All materials shall comply with relevant standards.
Contractor shall submit:
o Shop drawings
o Technical data sheets
o O&M manuals
Testing and commissioning required.
Minimum one-year warranty.
As-built drawings shall be submitted after completion.

AlSal) JlesY) oY)
Bl Al aa oo gliilly LiSole o) Jaad cildudaae Jdiip S Sig 366 -1

cw\hu}wmcd)\)j\@.aﬂuﬂ\QM@\&.&\A‘A\}A}\g_u.u;J @muﬂ(l):ﬁw\éﬁ °

supply, install and commission one (1) surface-mounted sewage pump, complete with motor and all
required accessories.[]

Technical Requirements:

Type: Surface sewage pump (dry installed)

Arrangement: Separate pump and motor connected via heavy-duty flexible coupling
Installation: Mounted on common steel base frame

Q : 400 ms/hr

Head : 85 m

Motor Power: 160 kW

Speed: 1483 RPM

Power Supply: 400 V / 50 Hz / 3-Phase

Impeller: Non-clog type suitable for minimum 40 mm solid passage
Shaft Material: Stainless Steel

Mechanical Seal: Heavy-duty mechanical seal suitable for sewage duty
Casing Material: Cast Iron / Ductile Iron

Coupling: Flexible coupling with safety guard

Base Frame: Anti-corrosion treated steel base

Additional Requirements:

Factory alignment and site re-alignment required
Alignment report to be submitted before commissioning
Vibration level shall comply with 1ISO standards
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« Complete with all bolts, anchor bolts, gaskets and accessories
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2- Supply and install AUTOMATIC COARSE SCREEN SYSTEM

Supply and install automatic mechanical coarse screen including a tilting waste container running on atrack up
to the winch.

e Mechanical bar secreen conclimber inclined at 75 degree without any rotary parts in contact with the
liquid

o Capacity: 111 L/S

o Max. velocity 0.8m/s

o Concrete Channel widith 1.000 mm-1.3000mm, depth as existing conditions.
o Liquid level 690 mm

e Bar 5mm thick

e Slot width 40 mm

e Bar Inclination: 75

o Material: Stainless Steel (304)

e Drive unit : designed for arake speed of 6 m/min

e Motor 3A 380V

o Complete with local control panel and safety protection

O
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ELECTRIC WINCH

o Capacity: 3 Tons
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« Four-motion operation
o Installed above pump chamber
o Complete with steel support structure and limit switches

.Coarse screen alai i 4eodivall 4lull
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5. ELECTROMAGNETIC FLOW METER

e Type: Electromagnetic

o Measurement: Instantaneous flow (m3/hr) and totalizer (m3)
o Pressure Rating: 16 Bar

o Suitable for sewage applications

;) Jadig alalall claadll Salegis¥) dardill plas Juals sale)-6
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el 630 555 sy slugS oLl oSy 25
MAIN CIRCUIT BREAKER

» Rated Current: 630 A
o Voltage: 400 V
e 3-Phase system
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7. SUBMERSIBLE DRAINAGE PUMP

e Type: Submersible

o Power: 7 kW

e Head:15m

e Flow: 20 m¥/hr

e Power Supply: 400 V /50 Hz / 3-Phase

o Automatic operation with alarm connection
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Horizontal Pump for Water / Wastewater Reuse
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1 Split Case Pump/ End Suction Pump

1.1 Submittal

The Contractor/Supplier shall provide complete submittal and include at least the following

requirements:

1.2 Reference Standards

Y V VY

>

detailed pump performance curves
Material of construction for all part of the pump.

Pump technical data sheet.

List of required and recommended spare parts

The Codes and Standards generally applicable to the work of this section are listed. Codes andupdated

Standards at the time of bid shall be used.

Table 2: Reference standards for Horizontal Water Pumps

Item Standard Description
A A. HI- Centrifugal, Rotary and Reciprocating Pumps, Hydraulic
Hydraulic | Institute Standards
Institute
B B. ASTM - | American Society for Testing and Materials
B.1| A48 Gary Iron Castings, Standard Specification
B.2 | A108 Steel Bars, Carbon, Cold-Finished, Standard Quality,
Standard
B.3 | A153 Zinc Coating (Got-Dip) on Iron and Steel Hardware
B.4 | Al64 Electrodeposited Coatings of Zinc on Steel
B.5 | A385 Providing High-Quality Zinc Coatings (Hot-Dip)
B.6 | B62 Composition Bronze or Ounce Metal Castings
B.7 | B584 Copper Alloy Sand Casting for General Applications
C EN European-Standard
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Item Standard Description
Cl | EN 1563 European Standard defines the grades and the
corresponding requirements for spheroidal graphite cast
irons.
C2 | EN 10088 standard used on general purpose stainless steel
D DIN German Standard
D1 | DIN 1693 Germany standard for stipulating the physical properties
of ductile iron
E ISO International Organization for Standardization
E.1| 1SO 9001 For quality management systems
E.2 | ISO 9906 A standard for testing and evaluating the performance
F IEC International Electrotechnical Commission
F.1 | IEC 60034 This standard covers the design, manufacturing, and

testing of rotating electrical machines, including electric

motors used in pumps

J Others

J.1 | UL Listing For safety certification

1.3 Pump Efficiency

The minimum accepted efficiency for the pumps will be as mentioned in the below table:

Table 3: Minimum Accepted Efficiency

Pump Capacity (m3/h) Minimum Efficiency
Q < 100 70%
250 > Q = 100 75%
1000 > Q = 250 80%
Q 21000 85%
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1.4 Testing of Horizontal Centrifugal Pumping Units

» The manufacturer shall conduct all tests required at the factory test bench to ensure that the
equipment furnished conforms to the required specification and compliance with the
requirement of applicable codes and Standards. Original test certificates and performancecurves

must be submitted after test and before shipping.
» Hydrostatic Tests: All pressure parts shall be hydraulic tested at 200% of pump rated heador at 150

% of shut off head whichever is higher.

» Performance Tests: All the pumps shall be tested in Manufacture’s Works at rated speedfor

capacity, head, efficiency, and break horsepower. Pumps shall be given running test over the

entire operating range covering from the shut off head to maximum flow. Testingof pumps shall
be in according to DIN EN I1SO 9906:2012, the grade of acceptance is according to the below

table:

Table 4: Accepted tolerance for pump performance curve and test

Pump Absorbed Power at Duty Point (kW)

Test Acceptance criteria

<50

ISO 9906:2012: Gr 2B

500> P =50

ISO 9906:2012: Gr 1B

P= 500

ISO 9906:2012: Gr 1U or 1E

A certified factory performance test should be attached. The bidder shall submit along with his offer or on
the date of signing of agreement the original copies in English and the relevant standards used in the
material, production test certificates, and original curves shall be provided. The test shallbe preferably

conducted with actual motor being furnished.

All pump tests must be submitted before shipment for the approval of the purchaser. and
any pump that has not passed the test can be rejected.

1.5 Motor Tests.
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Each motor shall be tested at the manufacturer’s plant to determine that it is free from electrical

or mechanical defects and to provide assurance that it meets the requirements ofthese

specifications.
The following tests/inspections are to be performed as part of the Routine Test:

- Visual inspection
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Withstand voltage test (High-potential test)
Insulation resistance measurement

Winding resistance measurement cold
Terminal markings and direction of rotation
No-load running current and power at 50 Hz
Short circuit point at 50 Hz (Locked-rotor test)
Vibration level test

» The following tests/inspections are to be performed as part of the Type Test on a singlemotor

from each type/size, in addition to the Routine Test of the individual motors:

No load test at rated voltage and frequency
Short circuit test at rated current and frequency
Temperature rise test

Determination of efficiency

Overload test

Starting performance test

Multi-point load test (Partial loads)

» Two Certified copies of reports of each test shall be sent prior to shipment of the motorfrom

the manufacturer’s plant.

1.6 General Requirements

The Contractor/supplier shall refer to the (ANSI), Hydraulic Institute (HI), ISO Standard, and other relevant
standards for the design and manufacturing of the horizontal pump. Additionally, the Contractor/supplier

shall ensure that the technical data sheet shall fulfill the Compliance Sheet requirements at a minimum. The

below table summarizes the required technical specifications for pump and motor performance as well as

the required material, and the offered pumping units shallmatch all these requirements.
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Table 5: General technical requirement for pump & motor-Split Case Pump

:\tlir.n Description Specifications
1 Pump Types Horizontal, Split case or End-Suction
2 Flow (m3/hr)
3 Head (m)
, Raw water, Pretreated wastewater, treated
4 Fluid type o
wastewater, drinking water
5 PH
6 Minimum Efficiency (Hydraulic) Table 3: Minimum Accepted
7 Electrical operation parameters at site 3 phase, 400 v + 10%, 50 Hz.
8 Acceptable pumps performance curve Table 4: Accepted tolerance for pump
standard performance curve and test
EN-GJL-250 (GG-25), EN-GJS-500 (GGG-50), cast
9 Pump stage Casing material steel, or duplex stainless steel for PN<40 bar
EN-GJS-500 (GGG-50), cast steel, or duplex
stainless steel for PN= 40 bar
10 Pump impellers G-(?uSnlO (CC480K), Cast Irqn, Austenitic
Stainless Steel, or Duplex Stainless Steel
11 Pump shaft Austenitic Stainless Steel, or Duplex Stainless
Steel
. Austenitic Stainless Steel, Noryl, Bronze, or
12 Renewable wear ring .
duplex stainless steel
13 Pump coupling Flender Type
14 Sleeves Material EN XgOCrlB (AISI 420), or higher stainless-steel
material
15 Lubricant type Grease or Qil
16 Pump test acceptance standard Table 4: Accepted tolerance for pump
performance curve and test
squirrel cage type, totally enclosed fan cooled
17 Motor type (T.EF.C)
18 Motor rated power (kW) Other requirements:
19 Motor efficiency Min. IE 4
20 Power factor Not less than 0.85
21 IP protection for motor 55
22 Insulation Class F Temperature rise Class B
23 Motor service factor 1.15
24 Motor thermal protection RTD embedded in motor winding
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Motor starting methods

DOL, Auto trans, Soft Starter, Variable Speed

26

Speed (RPM)

As per BOQ table
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::Iim Description Specifications

27 No. of starting times 10 per hour

28 Thermal bearing monitoring PT 100 for each bearing for pumps and motors
29 Vibration Sensor On each bearing for pump and motor

Note: for high salinity applications the material of casing, shaft, and impeller should be duplex

stainless steel

1.7 Other Requirements:

Duty point must be at BEP or near to BEP by a maximum of -3.

Flat curve is not accepted, this means that the shutoff head must be higher than the

rated head by 10% at least.
Pump stage Casing:

- The casing shall be cast iron free from blowholes and other defects. The pump casing shall

be flanged with machine matching faces. The pump casing shall be designed to collect and

run to drain any seal leakages. Where necessary for satisfactory seal operation, provision

shall be made for connection to a water supplyfor seal flushing.

- The casing shall be capable of withstanding a hydrostatic pressure equal to twice the

pressure at rated capacity or 1.5 times the shut-off head whichever is greater.

- Casings shall be designed such that the withdrawal of the impeller and drive endcover

assembly can be affected without disturbing the pump casings.

- Hand holes shall be provided, close to the eye of the impeller and near the delivery branch

on the volute, to facilitate inspection and the clearance of blockages. The covers to the

hand holes are to be bolted and shaped internally to match the internalcontours of the

casing and to minimize disturbances to the flow.

» Pump impellers:

- The impeller shall be designed to withstand all possible stresses, properly balancedand

machine grooved with water passage for minimum efficiency loss
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- The impellers shall be securely fitted to pump spindles in such manner that they do not
loosen or become detached when the pump is in operation, or when the impelleris rotated

in the wrong direction by reversed flow or reversed motor connections.

» Renewable wear ring:

- Must be fitted to the casing to maintain good efficiency while operating in different
water quality conditions.

- Casing wearing rings shall be deep and of adequate section to prevent sag and
distortion when not in the seating and when stored.

- Casing wearing rings shall be a light drive fit in the casing and be located in suitable
recesses machined in the casing.

» Pump shaft:

- The critical shaft speed shall be well away from the operating speed and in no caseless
than 130% of the rated speed to avoid resonance.

» Stuffing Box:

- Each stuffing box shall contain a replaceable bushing at the inboard end, a split lantern
ring at least two packing rings in length, at least five packing rings, and splitglands at the
outboard end.

- The gland halves shall be interlocked at assembly and held in position at all pressureby at
least two bolts or studs.

- Each box shall have a flushing connection at the normal lantern ring position.

- The stuffing box assembly shall be suitable for conversion to a standard size
mechanical seal.

- Each stuffing box shall contain a mechanical seal.

A flushing connection shall be located at the normal position of the lantern ring. Stuffing
boxes shall be suitable for conversion to use standard packing and shall beat least seven

packing rings in length
» Bearings.

Bearings may be either grease or oil-lubricated antifriction type or oil lubricated sleevetype.

Sleeve bearing unit loads shall not exceed 80 psi and shall be in conformance with thecurrent

acceptable practice.

» The outboard bearing shall carry both radial and axial loads imposed by the pump. Theinboard
bearing shall carry the radial loads imposed by the pump and driver.
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> Antifriction bearing shall have an AFBMA B-10 rating of 20,000 hours at specified
operating conditions.
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The pump shaft speed shall not exceed the bearing manufacturer’s limitations.

Bearing housing shall be designed to maintain shaft alignment and optimum life of
bearing and lubricant.

Housings shall have labyrinth-type running clearances and throwers to retain the
lubricant and keep out contaminants.

Ample clearance for stuffing box maintenance shall be provided between the
bearing housing and the stuffing box glands.

» Pump-Motor Coupling:

» The pump and motor shafts shall be connected using an adequately sized flexible

>

coupling (Flender Type) of proven design with rubber spacer to facilitatedismantling of
the pump without disturbing the motor. Necessary coupling guards shall also be
provided

The pump coupling shall be heavy-duty type, sized for continuous operation at full loadand
at maximum rpm when the misalignment is within the manufacturer’s tolerance limit.

> Accessories:

> Each pump and motor shall be provided with 1 temperature sensor on each bearing
housing.

» Each pump and motor shall be provided with 1 vibration sensor on each bearing
housing.
Each pump shall be provided with lifting eye bolts or lugs.

> Tapped and plugged gage cock connections at the suction and discharge flanges.

> Tapped and plugged openings for casing and bearing housing vents and drains, and fittings
for properly adding the flushing lubricant.

» Flushing water connections to mechanical seals shall be equipped with 25-micron
reusable, ceramic filters.

» The bearing housing shall offer the possibility to install temperature and vibration sensors
without modifying the casing or other components.

» Balance:
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» All rotating parts shall be accurately machined and shall be in as nearly perfect

rotational balance as practicable.

» ELECTRIC MOTORS

Each motor shall be a horizontal / Vertical, open drip roof, solid shaft, induction motor.
Motor shall be totally enclosed fan cooled (TEFC).

shall be protected so as to exclude the ingress of falling dirt or moisture conforming toa
degree of protection not less than IP 55.

» Motors shall be provided with the windings being connected to 6 terminal arrangementsin the
terminal box.

» Motors up to 37 kW shall be suitable for DOL starting and having a starting current notgreater
than 6 x full load current (FLC).

» Unless specified elsewhere, motors above 37 kW shall have their starting current
restricted to 2.5 x FLC and shall use one of the following starting methods:

e Solid State Reduced Voltage (Soft Starter).
e Auto Transformer starter.
e Variable Frequency Drive.

> Motors shall be designed for full voltage starting and shall be capable of completing two
starting cycles without time lapses or injurious heating to any part of the motor.

> Stator frame shall be provided with eyebolts, lugs or other suitable means for lifting and
handling the completely assembled motor.

» The efficiency and power factor of the motors shall be high over a wide range of load
conditions and the motors shall be desighed, manufactured, and tested in accordance with
IEC 34 for continuously rated industrial electric motors with Class F insulation with
temperature rise B

» The maximum continuous rating (MCR) of each motor shall be as set out below and shall be
rated and designed for operation in ambient temperatures up to 50°C and capable of
prolonged operation in sand-laden atmospheres.

» Motor Rating (MCR) : must cover all pump operation curve and not more than 25%of the
power absorbed gt duty point.

> Motors shall be capable of starting 10 times per hour.
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The motors shall be commercially silent in operation and run free from vibration and therotors
shall be perfectly balanced both statically and dynamically and shall be tested and adjusted
for dynamic balance in an approved manner.

Terminal boxes shall be provided with glands suitable for XLPE or PVC armored cable.

The motor stool base where appropriate shall be drilled at works vertically blew the terminal
box gland for the passage of the cables and the edges of the hole slightly countersunk or the
hole bushed.

Electric motors shall be fitted with a space heater suitable for use voltage and shall be
provided and wired to a separate box anti-condensation heater and embedded in the motor
windings and the terminal boxes shall be labelled with “Traffolyte” type labels white letters
on red background, to read in English:

WARNING LIVE HEATER TERMINALS - ISOLATE BEFORE REMOVING COVER
All motor drives shall be labeled to correspond with their respective starters.

Maximum temperature contact shall be derived either thermostatically or electronicallyand
this thermal contact shall give alarm and or trip its associated motor starter circuit breaker
when the motor winding temperature reaches its maximum allowable value.
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1.8 Compliance Sheet

The Supplier/Contractor shall fill out the following Compliance sheet:

ltem Description Required Specification Bidder data | Deviation
No.
1 Pump Types Horizontal, Split case or End-Suction
2 Flow (m3/hr)
3 Head (m)
) Raw water, Pretreated wastewater,
4 Fluid type o
treated wastewater drinking water
5 PH
Minimum Efficiency .
6 . Table 3: Minimum Accepted
(Hydraulic)
Electrical operation
7 ] 3 phase, 400 v + 10%, 50 Hz.
parameters at the site
Acceptable pump's
Table 4: Accepted tolerance for pump
8 performance curve
performance curve and test
standard
EN-GJL-250 (GG-25), EN-GJS-500
(GGG-50), cast steel, or duplex
Pump stage Casing _
9 stainless steel for PN<40 bar
material
EN-GJS-500 (GGG-50) cast steel, or
duplex stainless steel for PN= 40 bar
G-CuSn10 (CC480K), Cast Iron,
10 Pump impellers Austenitic Stainless Steel, or Duplex
Stainless Steel
Austenitic Stainless Steel, Noryl,
11 Pump shaft .
Bronze, or duplex stainless steel
) AlSI 316, Noryl, Bronze, or duplex
12 Renewable wear ring _
stainless steel
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Pump coupling

Flender Type
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Iltem

Description Required Specification Bidder data | Deviation
No.
. EN X20Cr13 (AISI 420), or higher
14 Sleeves Material . _
stainless-steel material
13 Bearing Life 16000 hours at rated load
15 Lubricant type Grease or Qil
16 Shaft seal type
17 Pump test acceptance Table 4: Accepted tolerance for pump
standard performance curve and test
squirrel cage type, totally enclosed
18 Motor type a 9e P Y
fan cooled (T.E.F.C.)
19 Motor rated power (KW) Under Other requirements:
20 Motor efficiency IE 4.
21 Power factor Not less than 0.85
22 IP protection for motor 55
23 Insulation Class F Temperature rise Class B
24 Motor service factor 1.15
25 Motor thermal protection RTD embedded in motor winding
] DOL, Auto trans, Soft Starter,
26 Motor starting methods )
Variable Speed
As per BOQError! Reference
27 Speed (RPM)
source not found.
28 No. of starting times 10 per hour
29 Thermal bearing PT 100 for each bearing for pumps
monitoring and motors
30 Vibration Sensor On each bearing for pump and motor
31 Pump brand name &
country of origin
Motor brand name &
32

country of origin
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Note: the offered pumping units must comply with the required technical specifications either mentioned in the

compliance sheet or not mentioned.
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TECHNICAL SPECIFICATIONS

MCC (soft starters)

A. General Requirements

The starters shall be Soft Starter type as required suitable for a squirrel cage induction
motor 400 volts, 50 HZ, 3 phase. acceleration and deceleration control of standard
three-phase asynchronous induction (squirrel cage) motors. controls the motor
performance based on the motor torque rather than simple voltage or current based
control. Advanced control algorithmsare incorporated to help smooth rotation
throughout the starting ramp and reducing mechanical instability at the end of
starting.A digital keypad display is provided for soft starter setup and motor
performance display, Three pairs of back to back SCRs are used to start and stop the
motor.

1. Each motor starter shall compromise the following:

a. Automatic molded case circuit breaker 50 kA rated short circuit breaking capacity (1.2
of rated capacity), NEMA CLASS 10,provided with adjustable thermal and magnetic
trip points.
All protection and control relays for the pump sets as specified.
All alarm indication lamps for the pump set as specified.
Re-settable audible and visible alarm system for all faults.
The By Pass contactors shall be selected in accordance with utilization category AC3 at
400 VAC, (100% of rated power respectively).
. Alone line contactor fixed before softstarter .
. The motor starter shall incorporate the following protection instruments seprable in
addition to buldin protection in softstarter:
e Dry running protection relay with a sensitivity equals to or more than 100 K-OHM.

®o0 o

N —

e Digital Motor Protection relay which shall trip in case of and display alarm until reset
panel (not instantneos indicator ) :
a) Incorrect phase sequence
b) Miss Phase
c) Over voltage
d) Under voltage
e) Over Load
f) Under Load
g) Current Unbalance
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e Motor thermal protection relay, to protect the motor from over heating. Compatible
with the sensor provided in the motor winding which must be (3-wire) PT100 resistor
sensor as following:

a-digital indication.

b-adjustable from Oc to 100c,trip on 70c.
c-two change over contacts.

d-apply on 3-wire resistor sensor.
e-supply voltage 220v-230v,50 Hz.

e Separate current transformers shall be provided for protection and instrumentation
duties.The rated burden shall be as needed by the instrumentation and/or protection,
but not less than 10VA.

Fuses and links shall be grouped where appropriate according to these functions and
shall be clearly marked both on panels and the associated wiring diagrams.

. The starter shall be fully assembled by the manufacturer, and where modifications such
as additions of extra protection devices or indications are required, these modifications
shall be performed in a similar manner by the original equipment manufactures. In such
case full details of modifications and circuit diagrams shall be provided.

. Each starter shall have its own dry running sensor (installed on the suction of its pump,
i.e. each pump) and its own dry running relay inside the starter panel. This protection
shall be independent from that low water level or dry running installed in the reservoir,
which shall be connected in series with them as a protection.

. All power circuits in the Soft Start Panel , shall be protected by molded case circuit
breaker (MCB) which has adjustable thermal, magnetic trip units and short circuit
breaking capacity not less than 50 kA, unless otherwise specified elsewhere, and shall
comply with IEC publications 157-1, 292, and 947. NEMA CLASS 10.

. Control circuit in the Soft Start Panel shall be protected by miniature circuit breakers
(MMCB) with current limiting feature, and I.C. not less than 6 kA according to IEC 157-
1 P1, (or fuses if approved by YWC).

. Complete circuit diagrams shall be provided together with service instructions, and spare
parts list for all components used in the starter panel, and they shall be supplied in a
transparent plastic case inside a pocket on the backside of the panel door.

. The manufacturer should conduct the required tests on each starter as per IEC 439-
1:1990, and the test should be witnessed by YWC representative at the suppliers
workshop/ or factory. The required tests are (but not limited to) the following:

a-Visual inspection.
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10.

11.

12.

13.

14.

b-Mechanical inspection.

c-Operation test.

d-H.V. test: 2.5 kV for 1 min.

e-Insulation (megger) test.

f-Primary injection test.

g-Secondary injection test (for measuring instruments and protection).

The manufacturer shall submit with the panels test report (certificate) for each panel

showing that the starters were completely tested, and setting of relays were adjusted.

All this protection device including the starter shall be labeled comprehensively for all

wires, cables, devices, etc. with elastic rubber tireless and rigidly-fixed labeled terminal
bars for the out going wires out of starters, all in approved execution of the Engineer

&YWC.

The supplier shall provide with his bid a detailed list(s) of all components (see please
enclosure no. 1), whether major or minor, which shall be incorporated in his offer and in

the starter. Failure to provide such list(s) shall result in the rejection of the bid.

Each starter shall have terminals ‘for all signals to connect to SCADA system as schematic
attached.

Each strarter shall have power meter including basic readind support RS485 mode bus ,the
power meter shall installed on front door .

B. Starter Construction

. The motor starter shall be housed in a suitable factory built assemblies "FBA"

complying with IEC 439-1:1990, FBA shall be of cubical type the front of which
shall have a smooth well finished surface.

. The FBA shall be manufactured to a high standard from steel sheet minimum

thickness 2 mm and shall be adequately braced to give a rigid structure. Adequate
removable eye bolts for lifting purposes shall be provided.

. Access to the cubicles compartment for all normal routine maintenance shall be

from the front by hinged and lockable doors secured with cam type fasteners and
cylinder locks with removable key. Hinges shall be of substantial size and stops
shall be provided to prevent doors touching adjacent cubicles. Other access shall be
by means of bolted panels. The maximum width of any door shall be 800 mm.

Protection category of starters' enclosures shall be at least IP54 according to IEC
publication 529-10/91.

. All cables and piping shall be made through glands in a plate covering the base of

the cubicles.
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10.

11.

12.
13.

14.

15.

16.

. The base plate shall be of non magnetic material to avoid electric heating.
. All the wiring, instruments, devices and all parts of the panel shall be facing the

front of the panels, i.e. it shall not be needed to go to the rear of the panels to do
anything to it, anytime (for dismantling, maintenance, reinstallation, etc.)

Each starter panel shall enclose all related devices (i.e. equipment, contactors,
relays, controls, etc.), no devices related to the starter shall be installed outside the
starter enclosure, unless otherwise specified.

Each starter panel shall Contain Fan with Shutter and Pilot Light which ON when
open the door.

Unless otherwise mentioned elsewhere or approved by the engineer, the minimum
facial width of the starter shall not be less than (60) cm, and the depth shall not be
less than (30) cm. The height shall be approved initially by the Engineer according
to the power rating of the starter.

Components shall be mounted in a way to prevent mechanical shocks transmitted
from large components to small components and there by adversely affecting their
proper functions. The components shall be so arranged to give adequate
accessibility for maintenance and for removal of any one component with the
minimum disturbance to the wiring. All bolts, nuts, screws, hinges, handles, etc.,
shall of galvanized or stainless steal, cadmium plated steel, or chrome-plated steel
as appropriate.

The internal wring of all cubicles shall be completed before delivery.

Interlocks of a substantial mechanical type shall be provided in each cubicle
between the door and the circuit breaker so that the door cannot be opened unless
the circuit breaker is in the OFF position and all live parts, which can be
accidentally touched, have been disconnected.

The design of each motor control switchboard shall also comply with the
requirements of class 3 equipment of BS 5486 (clause N.2.1.3). The outline of this
requirement is as follows:

Class 3: The whole busbars, including the conductor connecting the busbars to
each outgoing unit shall be arranged to withstand a short circuit at any point.

15.The FBA shall be designed to withstand any external fault. In the event of any
internal arcing fault on a functional unit, the damage should be confirmed to that
unit so that the busbars and all other functional units remain fit for further service.
However, the conductors connecting the busbars to the outgoing unit might be
damaged by the internal arcing fault.

Every starter panel with height less than 1600 mm shall have an empty metal base
covered from the sides for a height not less than 30 cm in which nothing shall be
installed. There must be left additional 30 cm over that base to install any
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connection bar or terminal L bar for cables to the panel C.B. and for the outgoing
cables to the motor.

For free standing enclosures with height 1800 mm and above, a 100 mm steel plinth shall be
installed.

C. Controls, Indication & Alarms:
1. The operating push buttons, switches, or handles of all circuit breakers, motor starters, isolators,
etc. shall be located on the doors of the cubicles, and there shall be visual indications of the "ON"
and "OFF" positions.
2. All operations of fault and alarm circuits shall be clearly and individually indicated on the front of the
switchboard by lamp operation.
3. Fault and alarm indication lamps shall remain ON until the cause has been cleared and the system
has been manually reset.
4. The front of the starter panels shall contain the following signaling, controls and instruments:
a- Asetof "ON" and "OFF" push buttons.
b- One voltmeter 0-500VAC with selector switch to monitor the 3 phases + neutral
voltages.
c- Three ammeters "one per phase" with double scale.
d- One running hours recorder without resetting facility to record up to 9999 hours.
e- Indication lamps to show the following:
e Motor "ON" and "OFF" and "FAULT".
e The motor is overloaded.
e Low water level trip.
e Motor winding high temperature trip.
e Auto transformers winding high temperature trip.
e R-S-Tindication lamps (for Panel 350 kW and above).
f-  One operating pulses recorder or meter (digital type) for starts count.
g- One stay-put push button for emergency stopping.
h- One audible alarm Re-settable buzzer for all faults.
i- One Digital KWH meter (To measuring Voltage ,Current, Power Active and Re-Active, ... etc

)

j- Local /remote selector switch.

5. Indication lamps and push buttons shall be colored as follows:

Indicating Lamp Color
ON Green
OFF Red

11



Fault Red
Alarms Yellow
Heaters Blue
Push Buttons Color
Start Green
Stop Red

Alarm Accept

Black or White

Emergency Stop

Red

Horn Silencer

Yellow

6. Each indicating lamp shall be of illuminated push-button type, in order to incorporate a push-to-test

feature (centralized lamp test is not accepted).

7. For the purpose of remote indication, voltage free contact shall be provided to duplicate the ON,
OFF and fault indications. The contacts shall be wired to outgoing terminals and shall be rated for 2

Amps at 24 volts DC.
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PTC

These contact must be added to MCC to be interface with SCADA system

and add selectore switch on front door has three position (Auto ,Manual and off)
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1 22 | supply, install and commission one (1) 1
surface-mounted sewage pump,
complete with motor and all required
accessories.

Technical Requirements:

o Type: Surface sewage pump (dry
installed)

o Arrangement: Separate pump
and motor connected via heavy-
duty flexible coupling

o Installation: Mounted on

common steel base frame

Q : 400 ms/hr

Head : 85 m

Motor Power: 160 kW

Speed: 1483 RPM

Power Supply: 400 VV /50 Hz /

3-Phase

o Impeller: Non-clog type suitable
for minimum 40 mm solid
passage

o Shaft Material: Stainless Steel

e Mechanical Seal: Heavy-duty
mechanical seal suitable for
sewage duty

o Casing Material: Cast Iron /
Ductile Iron

e Coupling: Flexible coupling with
safety guard

o Base Frame: Anti-corrosion
treated steel base

sy Lol Jiy & sanall
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1 shia | 2- Supply and install 2
| AUTOMATIC COARSE

SCREEN SYSTEM

Supply and install automatic mechanical
coarse screen including a tilting waste
container running on atrack up to the
winch.

e Mechanical bar secreen conclimber
inclined at 75 degree without any
rotary parts in contact with the
liquid

e Capacity : 111 L/S

e Max. velocity 0.8m/s

e Concrete Channel widith 1.000

mm-1.3000mm, depth as existing

conditions.

Liquid level 690 mm

Bar 5mm thick

Slot width 40 mm

Bar Inclination: 75

Material: Stainless Steel (304)

Drive unit : designed for arake

speed of 6 m/min

Motor 3A 380 V

e Complete with local control panel
and safety protection
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ELECTRIC WINCH

e Capacity: 3 Tons

o Four-motion operation

e Installed above pump chamber

o Complete with steel support
structure and limit switches
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Lok ] climdl  Solags¥) il JUsi Jab silel 6
t Sl Jedig alalal)
PLC i) (ssicsal) cilisluen Jasym
el 630 08 o)) £liyeS aall Sy )5
MAIN CIRCUIT BREAKER
o Rated Current: 630 A
e Voltage: 400 V
e 3-Phase system
1 Qe (Q=20 4mbls dduiaa Jiadiy S Sig 3,557 7

e 4dhasi e LSla 6390 Ja2i m3/hr, Head=15 m)
Cra Aaalad) olaall Cu pui 3529 JIAQAJ\SJ‘ ‘ALEJ
Adalad) Jagladl) o cildiaal)

7. SUBMERSIBLE DRAINAGE
PUMP

Type: Submersible

Power: 7 kW

Head: 15 m

Flow: 20 m3/hr

Power Supply: 400 V /50 Hz / 3-
Phase

e Automatic operation with alarm
connection
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