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EGYTRAFO Grp.

* Vision : Being market leader in manufacture of transformers and Nickel
Cadmium batteries and its services locally and globally.

» Mission : Customer focus through high quality and reliable products /
services with competitive price and an time delivery.

* Objective: Maintain continual Improvement in our business and
manufacturing pro es with persistent staff development
taking In o consideration eperational health and safety in all
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EGYTRAFO

Different Power Vision

Dear Group Members;
Dear Valued Customers;

First of all, | would like to thank Egytrafo staff for their dedication and our clients whom we have been dealing
with for more than 37 years, for the success that we have reached in achieving our goals.

Looking back on the previous years and remember every moment of hard work, deadlines met, challenges
and competitions, those were significant stimulants that enhanced our emerging experience since we
started.

Our history began since we established our frading company ETCO in 1979 in which we were frading electr-
cal equipments i.e. fransformers, HRC fuses, lighting amestors and Nickel Cadmium Batteries.

Cur strong believe towards the Egyptlians’ qualifications and looking forward to revive the Egyptian market
with locally produced Oil fransformers and Nickel Cadmiumn Batteries, Egytrafo Grp. was established in 1994
which became a leading manufacturer for both products.

The success that Egytrafo Grp. proved fo all its customers as well as perceiving exactly the market require-
ments encouraged us to step forward towards our dream in 2007 where we launched Dry type Cast resin
fransformers in the Egyptian market.

In addition, we have as well established a new factory in Ethiopia in 2013 cadlled "Trafo Tech manufacturing
PLC" for the production and maintenance of Ol and Dry fransformers.

Our most important key factors of reaching this success are our product’s quality and the team’s dedication
to compete locally and globally. Therefore, our quality assurance team ensures the compliance of the
lastest IEC and 1SO standards for our products to be intemationally accepted.

Besides, our Oil and Cast resin transformers are "KEMA” certified. One of our main objectives is to maintain
continuous quality improverment and staff development along with safety regulation,

Clients trust, experience, high quality and success are our main driving factors that we depend on in making
our future business.

Last but not least Egytrafo’s Grp. main aim is fo grow and expand our activities in order fo increase its market
share. We do believe that our mission never ends.

Grp. Chairman
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Introduction

Nickel Cadmium bafteries are the most reliable batfery systems avallable in the market foday. Their
unigue features enable them to be used In wide range of applications and different environments;
therefore the nickel cadmium battery has become an cbvious first cholce for users looking for

a reliable, long life and low maintenance system.

Retaining all the advantages arising since nearly 100 years of development of pocket plate
technology fopping-up with water is the only major maintenance requirement.

Egytrafo Grp... Produces battery cells that fulfill all the requirements of IEC 60623.
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1- Nickel Cadmium Batteries:

Why Ni-CD Batteries?
- Advantages

1.1Complete Reliability:

The battery does not suffer from the sudden
death failure associated with the lead acid
battery.

1.2 Long Cycle Life:

The battery has a long cycle life even when the
charge [ discharge cycle Involves 100% depth
of discharge.

1.3 Excepfionally Long Lifetime:

A lifetime In excess of twenty years is achieved
by the battery In many applications, and at
elevated temperatures It has a lifetime
unthinkable for other widely available battery
technologies.

1.4 Low Maintenance:

With its generous electrolyte reserve, the battery
reduces the need for fopping-up with water,
and can be left In remote sites for long periods
without any mainfenance.

1.5 Wide Operating Temperature Range:

The battery has an electrolyte which allows it fo
have a normal operating temperature of from-
20°Cto +50°C (4°Fto+ 122°F), and accept
extrere temperatures, ranging from as low as -
50°C (-58°F ) to up to + 70°C ( +158°F ).

1.6 Fast Recharge :
The battery can be recharged at currents which
allow very fast recharge times to be achieved

1.7 Resistance to Mechanical Abuse :

The battery is designed to have the mechanical
strength required to withstand all the harsh
treatment associated with fransportation owver
difficult terrain.

1.8 High Resistance to Electrical Abuse:

The battery will survive abuse which would
destroy a lead acid battery, for example
overcharging, deep discharging, and high
ripple currents.

1.9 Simple Installation :

The battery can be used with a wide range of
stationary and mobile application as it
produces no corrosive vapors, uses corrosion-
free polypropylene containers and has a simple
bolted connector assembly system.

1.10 Extended Storage :

When stored In the empty and discharged state
under the rmrecommended conditions, the
battery can be stored for many years,

1.11 Environmentally Safe :
Environmentally safe; More than 99% of NIKCD
Battery can be recycled.

1.12 Low Life-Cycle Cost :

When all the factors of lifetime, low maintenance
requirements, simple installation and storage
and resistance to abuse are taken into account,
the Egytrafo battery becomes the most cost
effective solution for many professional
applications.
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2- Nickel Cadmium Batteries Types and Application:

In order to provide an optimum solution for wide range of battery applications which exist , the
battery Is constructed In three performance ranges

Egytrafo L TYPE M TYPE H TYPE
g (Low Discharge (Medium Discharge (High Discharge
Battery Types Current) Current) Current)
Loguﬂl.:ﬁ?f{g?e c —— ary thin plates &
: urrent aischarge high current over
Characteristics Eong psﬂgd fram 30 min Ehﬂﬁ perlﬂd <30 min
(more than to 3 hrs or mixed starting
5 hrs discharged)
Power back up, bulk Power back up Power backup
Use of battery energy storage. applications applications
_ Engine starting - Switchgear - UPS - Process control - Data & information
Application systems - Emergency lighting - Security & fire alarm systems -
Switching & fransmission systems - Signaling
Railways: inftercity ® ° ®
& urban fransport
Stationary & ® ®
Utilities: electricity .
gas,water production ® & ®

distribution

Oil and gas: offshore
& onshore ® ® ®

petrochemical refineries

industry: chemical,

mining ., steal metal works @ ® ®
Buildings: public .private 2] @ ®

Medical: hospitals &
P @ [ ] &

X-ray equipment

Telecom:; radio, satellite,
cable, repeater stations, & ®
cellular base stations

Railroad: substations

& signaling ® ® ®
Airports L) L]
Military: all applications ® ®
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3- Nickel Cadmium Batteries Construction:
Detailed Assembly Drawings:-

1 Flame Amesting Vent: Material Polypropylene

2  Plate tab: spot welded to the plate side frames, o the upper edge of the pockst plate & fo the plote group bus
3  Plate Group Bus: Connects the pice fots with the feminal post platie fobs & terminal posts are projection weided fo the plate group bus.
4  Separating Grids: Separte the piates & insulie the plate frames from each cher. The grids allow fiee crculation of eleciiolie between the plates
5  Plate Frame: Seals the plate pockets & serves as a current collector.
6  Plate: Horizontal pockets of double-perforated steel strip
7 Cell Container: Material Translucent polypropylene
8 Temminal Seal: The poles of the cell are connected ( positive - negative)
Single Cell Construction Features
1- Pocket Plate: 3- Electrolyte:
- Positive plate: Nickel Hydroxide. - Consists of ptassium hydroxide, lithium,
- Negative plate: Cadmium Hydroxide., hydroxide and distilled water.
- Plates are welded fo bus bar using spot - Density (g/em’): High (1.2) & Low (1.17 -
welding method 1.19)
2- Cell Container: 4- Vents:
Polypropylene Container Flame arresting vent to prevent external

sparks so go through inside the cell.
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4- Nickel Cadmium Batteries Technical Description:
Technical Data Table & Specifications:-

Discharge Charge Dimensions

KPL
45p 45 1.2 9 1.0 o 10 3 1.1 66 121 275
KPL
60p 60 1.3 12 [ 12 1] 3.20 L1 6 121 175
KPL
Elp 80 1.2 16 1.0 16 10 .64 2.5 [ih] 192 358 |
KPL |
| 00p 100 1.2 20 1.0 20 10 6] 25 [0 192 ISR
KEPL 1.35
120p 120 1.2 24 1.0 24 [0 7.23 2.5 68 192 358
KPL .
|6lp 160 1.2 A2 1.0 | 180 32 1] 9.56 3.2 93 192 358
KPL
200p 200 1.2 40 1.0 40 10 10.2 34 93 192 58
KPL
250p 250 1.2 50 1.0 50 |0 12.1 18 73 192 414
KPL
270p 270 1.2 54 1.0 54 10 12.1 3.4 93 192 414
KFL
300p 300 1.2 (i) 1.0 (il1] 10 155 1.8 122 192 414
KPM
100p 100 1.2 20 1.0 20 10 T.22 23 i 192 358
KPM
| 6ilp 160 1.2 32 1.0 32 10 103 2.3 93 [92 158
KPM
200P 200 1.2 40 1.0 40 10 12.3 2.7 93 192 414
KPM 1.35
250p 250 1.2 50 1.0} 50 10 12.8 s 93 192 414 |
KPM 1.80 1
300p 300 1.2 60 1.0 60 10 16.7 38 122 192 414
KPM
400p 400 1.2 80 1.0 80 10 242 54 154 197 365
KPM
S00p 500 1.2 100 1.0 100 10 299 6.7 190 197 365
110
hoirs 50
—— [ TR
— ™

Los v

1LIDW =40

INERY

General Selection of cell range
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5- Operating Features:

5.1 Capacity :

The batftery capacity Is rated In ampere-hours
(Ah) and is the quantity of electricity at +20°C
which it can supply for a 5 hour discharged to
1.0V after being fully charged for 10 hours at
0.2 CsA. This figure conforms to the IEC 60623
standard.

5.2 Cell Voltage :
The nominal voltage is 1.2V.

5.3 Internal Resistance :

The Internal resistance of a cell or battery is a
somewhat obscure property.

It is difficult to define and measure and fo give
accurate values that are practical use. It's no
indication of the efficiency of the battery.
Varies with temperature & state of charging.
could be measured for fully charged cells.

For lower state of charge, the values Increases
for cell 50% discharged. the internal resistance
is about 20% higher.

When 90% is discharged, It is about 80% higher.

5.4 Effect of Temperature on Performance :
Variations Iin ambient temperature affect the
performance of the cell and this needs fo be
taken into account when sizing the battery.
Low Temperature reduces the performance of
the battery, while high temperatures effect is
similar to normal temperatures.

5.5 Short-Circuit Values :

The typlcal short-circuit value in amperes for a
battery cell s approximately:

LType: 9 C

MType: 16 C

Hlype: 28 C

" C: Capacity in AH

5.6 Open Circuit Loss :

Loss Is relatively rapld during the first 2 weeks,
but then stabilizes to about 2% per month at
20°C, which occurs due to the self-discharge.

Percentage of initial capacity [H]

o 50 100 150 200 250 o] 380 a00
Opsen sircult period (daye)

Figure 2: Capacity loss on open circuit stand
5.7 Cycling :
The block battery Is designed to withstand the
wide range of cycling behavior encountered in
stationary applications.
The less deeply a battery is cycled the greater
the number of cycles.

5.8 Effect of Temperature on Lifetime :
EGYTRAFO's Nickel Cadmium Batteries has
20 years of operation at normal conditions.

As temperature increases, the expected life time
decreases. This effect on Nickel Cadmium
Batteries is lower than that on lead acid one.
For every 10°C Increase in temperature over
normal operating femperature (25°C), the
reduction In service life for Nickel Cadmium

Batteries will be 20% and for Lead acid 50%.
100 P-md‘ldmprrﬂllﬂu

Figure 4: Effect of temperature on lifetime
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6- Battery sizing principles:

The principle sizing parameters which are of
interest are:

6.1 The Voltage Window :

This Is the maximum voltage and the minimum
voltage available to charge the battery, and
the minimum voltage gives the lowest voltage
acceptable to the system fo which the battery
can be discharged.

6.2 Discharge Profile :
This is the electrical performance required from
the battery for the application.

6.3 Temperature :

The maximum and minimum temperatures and
the normal amblent temperature will have an
influence on the sizing of the battery.

6.4 State of Charge or Recharge Time :

Some applications may require that the battery
shall give a full duty cycle after a certain time
after the previous discharge. The factors used
for this will depend on the depth of discharge,
the rate of discharge, and the charge voltage
and current,

6.5 Ageing :

Some customers require a value fo be added
to dllow for the ageing of the battery over its
lifetime (Such as 10% over).

EGYTRAFO
—

6.6 Floating Effect :

When a NI-CD cell is maintained at a fixed
floating voltage over a period of time, there is a
decrease In the voltage level of the discharge
curve begins after one week and reaches its
Max. in about 3 months (It can be eliminated
by a full discharge / charge cycle, it can't be
eliminated by only a boost charge).

If the application has a particular recharge
time requirement then this must be taken into
account when calculating the battery.
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7- Battery charging & discharging:

7.1 Charging Generalities :

The battery can be charged by all normal
methods generally, batteries in  parallel
operation with charger and load are charged
with constant voltage. In operations where the
battery Is charged separately from the load,
charging with constant current or declining
current is possible.

High-rate charging or overcharging will not
damage the battery, but excessive charging
will Increase water consumption fo some
degree.

7.2 Constant Current Charge:
a) Charge for 10 h at 0.2 C; A recommended.
b) Discharge at 0.2 C; A to 1.0 V/cell
c) Charge for 10 h at 0.2 Cs A recommended
Note: At the end of the charge, the cell voltage
may reach the level of 1.85 V per cell, thus the
charger shall be able to supply such voltage.
When the charger maximum volfage sefting is
too low fo supply constant current charging,
divide the baitery into two parts to be charged
individually.

7.3 Constant Voltage Charge:

a) Charge for 30 h at 1.65 V/cell with current
limited fo 02 G; A.

b) Discharge at 0.2 C; A to 1.0 V/cell.

¢) Charge for 30 h at 1.65 V/cell with current
limited to 0.2 C; A or charge for 48 h at 1.55 V/cell
current limited to 0.2 C; A.

7.4 Charging in Service:

7.4.1 Continuous Parallel Operation:
With occasional battery discharge.
Recommended charging voltage
(+20°C to +25°C).

For two level charge:

- Cperating
Cell Voitage Voltages / Charging

A high voltage will Increase the speed and
efficiency of the recharging

For Single Level Charge:

* Float level: 1.43 - 1.058 V/cell.

*Discharge the battery at the rate of 0.1 Cstfo
0.2 Cs A (10to 20 A for a 100 Ah battery) to a
final end voltage of 1.0 V/Cell

(l.e. 92 volis for a 92 cell battery).

* Measuring and recording current, voltage and
time every hour, and more frequently towards
the end of the discharge. This should be
continued until a final average voltage of
1.0 V/ cell is (L.e. 92 volts for a 92 cell battery).
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Charge & Discharge Curves:
The NI-CD battery will take 20 Hrs with current limit 0.2 CsA to be in full charge.

Avwilabds Capaciiy (e of reied capacitgg

KPL Type [

o hargiug Yollagy Trpsr KL

120 Chsrping Viltage 148 Vierl)
o L8 Virell
ein -\\
b1
[
T0
60
50
40 Current Limit 0.3 CaA
0 Charging Veliape Temperature +20 fo +257
e L40 Vicell
10 Charge Time fhonr
A =——— ———— T
[ L 10 18 20 28 30 s
T Charging Curves
1.4 Type KFL
1.:_%
1.8 o e —— ——. %)
_‘_‘_—‘_|_

o —— -
3 I

0.5 =
.5 T T T T T T T T T

Discharging Curves

Figures (1) -Typical recharge duration for a fully discharged state for the L Type Cell.

KPM Type 130 4 Available Capacity (% of raind cagacily)
120 Tope KM
L harging Valtage Chargiig Valtigs
110 1.8 Vieell 155 Virell
100 ": "'\\
T —- —
o — S e
70 = T Charging Valinge
(5] 144 Vol
- Cherging Yoltage
bind L4 Vierll
30 Current Limit 0.2 T
20 Temperature +10°% o *=15%
L harge T (bewrvi
o+ v —r— —r—r— —r— —r— —r v
o -3 10 15 a0 28 30 38
- ] Charging Curves
14 Type KFM

1.1_‘”“":::_-:-__._——'—
1.:_"“‘%‘_‘“—_‘_'—&__,_:_‘______'_——-— S

: ;EQE

0.8
0.5 T T T T T T T
]

Discharging Curves

Figure (2) -Typical recharge duration for a fully discharged state for the M Type Cell.
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8- Installtion, Operating Instructions & Maintenance:

Important Recommendations:

* Never allow an exposed flame or spark near
the batteries, particularly while charging.

* Never smoke while performing any operation
on the battery.

* For profection, wear rubber gloves, long sleeves,
and appropriate splash goggles or face shield.

* The electrolyte is harmful fo skin and eyes. In
the event of contact with skin or eyes, wash
immediately with plenty of water. If eyes are
affected, flush with water, and obtain immediate
medical aftention.

» Remove all rings, watches and other items with
metal parts before working on the battery.

» Use Insulated tools.

* Avoid static electricity and take measures for
protection against electric shocks.

* Discharge any possible static electricity from
clothing and / or fools by touching an earth-
connected part "ground” before working on

the battery.

8.1 Storage:

Store the battery indoors In a dry, clean, cool
location 10°C to+30°C and well ventilated
space on open shelves,

Do not store In direct sunlight or expose to
excessive heat,

8.1.1 Cells Empty and Discharged:

* Egytrafo recommends to store cells empty and
discharged., This ensures compliance with
IEC 60623 section 4.9 (storage).

* Cells can be stored like this for many years.

8.1.2 Cells Filled and Charged:

*If cells are stored filled, they must be fully
charged prior to storage.

*Cells may be stored filled and charged for a
period not exceeding 12 months from date of
dispatch from factory.

* Storage of a filed battery at temperatures
above +30°C can result In loss of capacity. This
can be as much as 5% per 10°C above + 30°C
per year.

* When deliveries are made in the boxes, store
without opening the boxes.

8.2 Electrolyte:

= Cells Delivered Filled and Charged:

Check the level of electrolyte. It should not be
more than 20mm below the maximum level
mark (upper). If this is not the case, adjust the
level with distilled or deionized water. Cells
delivered filled have already cell oll in place.

In case of spllage of electrolyte during the
transport, the cells have to be topped-up with
E22 electrolyte. Fill the cells about 20mm above
the minimum level mark (lower) with electrolyte.
Wait 4 hours and adjust if necessary before
commissioning.

* Cells Delivered Empty and Discharged:

If the electrolyte is supplied dry, prepare it
according fo its separate instruction sheet. The
electrolyte to be used is E22, Remove the
transport seals just before filling.

Fill the cells about 20mm above the minimum
level mark (lower) with electrolyte,

Walt 4 1o 24 hours and adjust if necessary before
commissioning.

8.3 Installation:

* Location

Install the battery in a dry and clean room.
Avold direct sunlight and heat, The battery will
give the best performance and maximum
service life when the ambient temperature is
between +10°C to +30°C.
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= Ventilation

During the last part of charging. the battery is
emitting gases (oxygen and hydrogen mixture)
At normal float-charge the gas evolution is very
small but some ventilation is necessary.

* Mounting

Verify that cells are correctly interconnected
with the appropriate polarity. The battery
connection fo load should be with nickel plated
cable lugs.

Recommended torques for terminal bolts are:
Mo=11 = 1.1 Nm

M8=20 + 2 N.m

M10=30 + 3 N.m

The connectors and terminals should be
corrosion-protected by coating with a thin layer
of anti-corrosion oll.

Remove the transport seals and close the vent plugs

8.4 Commissioning

It Is recommended that a good first charge
should be given to the battery. This is a once only
operation, and is essential to prepare the battery
for its long service life. It Is also important for
discharged and empty cells which have been
filled, as they will be In a totally discharged state.
A constant current first charge is preferable and
this should be such as to supply 200% of the
rated capacity of the cell. Thus, a 250 Ah cell will
require 500 ampere-hour's Input, e.g. 50 A for
10 hours,

8.B- Servies & After Sales Servie:

Our concept Is to ensure safety, efficiency and
prolonged life of the transformers, consequently
reduces operational risks.

Egytrafo can provide a comprehensive service
and maintenance porifolio to support thier
coustomers including fransformers produced
by others.

EGYTRAFO
d=b

8.5 Periodic Maintenance

* Keep the battery clean using only water. Do not
use a wire brush or solvents of any kind.

Vent plugs can be rinsed in clean water if
necessary.

* Check the electrolyte level.

Never let the level fall below the minimum level
mark (lower). Use only distilled or deionized water
to fop-up.

Experience will tell the time Interval between
topping-up.

» Check the charging voltage.

If a battery Is parallel connected, it is important
that the recommended charging voltage
remalns unchanged.

The charging voltage should be checked and
recorded at least once yearly, If a cell float
voltage Is found below 1.35 V. high-rate charge is
recormmended fo apply to the cell concerned.

* Check every two years that all connectors are
tight. The connectors and terminal bolfs should
be corrosion-protected by coating with a thin
layer of anti-carrosion oil.

* High water consumption is usually caused by
high improper voltage sefting of the charger.

Charging Electrolyte

In most stationary battery applications, the
electrolyte will retain its effectiveness for the life
of the battery.

However, under spicial baftery operation
conditions, if the electrolyte s found fo be
carbonated, the battery performance can be
restored by replacing the electrolyte.

Environment & Safety

To protect the environment all used batteries must be
recycle.

Contact your local Egytrafo Grp. representative for
further information.




EGY‘!‘H&FO Nickel Cadmium Batteries

=5
9- Export

We have already exported our fransformers to several countries throughout the world,
In line with our vision and strategy to cover more areas In the world, the trend Is to enhance our

potential for corporate expansion by bullding more production units/ agencies in different market
centers,

Afghanistan - Eritrea - Ethiopia - Germany - Ghana - Iraq - Jordon - Kenya - KSA - Lebanon
Nigeria - @atar - Rwanda - Sudan - Syria - UAE - UK - Yemen

Branches and Agencies Abroad:
TRAFOTECH MANUFACTURING FACTORY - Mekelle - Ethiopia
GULF TEPCO Factory - El Maddinah El Monawara — KSA

Ambab D nent Co. Ltd - Sudan (Distributer)
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10- Quality Assurance & Achieved Certificates:

The quality assurance Is systematically performed at all stages starting from the materials receive,
production process up to final delivery and extended to after sales service.

All processes are monitored and analyzed. Actions are taken for any discrepancy for continual
improverments and deliver error free products on fime.

EGYTRAFO has achieved three management system cerifications as follows:-

1. 1SO 9001: 2008: Quality management system (design, developrment, manufacturing and sales).
2, 1SO 14001: 2004: Environmental management system.
3, OHSAS 18001: 2007: Occupational Health and Safety management system.
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7 Ibrahim Salem St., El Merghany, Heliopolis
Cairo, Egypt.

Tel.: +202 241 74921 / +202 241 74922

Fax: +202 241 51147

Email: info@egytrafo.com

Website: www.egytrafo.com




