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SECTION 1      Introduction

The technical information, operations and maintenance manual aims at the study of НКГЦ-1Д accumulator (hereinafter referred to as Accumulator), its operations and maintenance and covers its purpose, design, designation, packing, storage and transportation  including technical information, operations and maintenance regulations as well as general information and safety instructions.

SECTION 2     General Information

2.1 The Manufacturer supplies Accumulators discharged. 

2.2 Only qualified personnel, as required by the owner, may operate and maintain Accumulators.
2.3 Any operation of the Accumulator must be done only in correspondence with this technical instruction and operations manual. 
2.4 All operations are to be registered in a log. 
If the operations do not meet the Instructions, claims for Accumulator or its parts replacement will not be accepted by the Manufacturer.

2.5 Test and control instrumentation of  Accumulator performance must have certification and other documents which may confirm its usability for the moment when applied together with  Accumulator.

SECTION 3     Purpose and Technical Information

3.1 The Accumulator is designed to feed radio equipment with continuous current.

3.2 Accumulator has the following overall dimensions:

Performance  ФЮЗ.585.266 Сп: 
Diameter 20+0.2 mm
Height 59.1±0.5mm

Performance  ФЮЗ.585.266-01 Сп: 
-“-“-
Height 60
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 mm

The weight doesn’t exceed 58g.

3.3 Accumulator with a 15 hour charge of 0.1A current under 20±5ºC (59 -77ºF) ambient temperature is able to operate in the modes specified in Table 1.

Table 1

	DISCHARGE DUTY
	TEMPERATURE,

 ºC (ºF)
	CURRENT, A
	DURATION, H

NOT EXCEEDING
	CAPACITY,

Ah
	FINAL VOLTAGE, V,

NOT EXCEEDING

	1
	25±10 (59 -95)
	0.10
	10
	1.0
	1.0-0.95

	2
	50 (122)
	0.10
	10
	1.,0
	1.0-0.95

	3
	Minus 30 (-22)
	0.10
	5
	0.5
	1.0-0.95

	4
	Minus 40 (-40)
	0.05
	8
	0.4
	1.0-0.95


NOTES

1. When Accumulator is charged with less than 0.1A current  charging time should be increased proportionally up to the capacity fixation at 1.5Ah. 

2. Accumulator  discharge with 0.6 and 1.0 A is allowed. Accumulator capacity at 0.6A discharge current is minimum 0.7Ah. At a 1.0 A discharge current it makes 0.5 Ah minimum.

3. When Accumulator is charged at the temperature range of  25-35ºC (77 - 95ºF), capacity reduction to 0.85Ah is allowed; the discharge being DUTY 1/ DUTY 2 (Table 1).

3.4 Newly charged accumulator at a 0.02 A discharge current gives capacity indicated in TABLE 2; dependence factor being  ambient air temperature. 

Table 2

	AMBIENT AIR TEMPERATURE, ºC (ºF)
	CAPACITY, Ah

	25±10 (59 -95)
	1.0

	50±2   (118.4 -125.6)
	0.9

	Minus 30±2  (-25.6 – 18.4)
	0.5


3.5 Newly charged accumulator produces 0.3 and 0.02 A current discharge with a corresponding 10 and 50 min. operation session cycling. The session number will be (dependence on ambient air temperature is considered):

Not less than 9 sessions at a temperature 25±10ºC (77- 95ºF)

Not less than 8 sessions at a temperature 50±2ºC (118.4 -125.6 ºF)

Not less than 4 sessions at a temperature minus 30±2ºC (-25.6 – 18.4 ºF)

3.6 Accumulator produces discharge at a 50 ºC and minus 30ºC (122 and minus 22ºF) in the DUTY indicated in Section  3.5 after 240 hours storage as charged at a 25±10ºC (59-95(F).

At a temperature 50±2ºC (118.4 - 125.6 ºF) there will be at least four sessions, at a minus 30±2ºC (-25.6 – 18.4 ºF) temperature at least 2 sessions.

3.7 After Accumulator is stored as charged at a 25±10ºC (77-95ºF) temperature within 720 hours, its capacity has at least 70% of the capacity indicated in section 3.3 of Table 1 (DUTY 1).

3.8 The electrical features specified in section 3.3 are preserved with Accumulator being placed in any position under the conditions:

a) temperature cycling minus 50 and 65ºC(minus 58 and 149ºF);

b) at and after vibration action within 10-200Hz frequency range and up to 58.8 m/s2 (6g) acceleration in three inter perpendicular directions; 

c) at and after vibration action at the same frequency within 20-25 Hz  range with 19.6 m/s2 (2g) acceleration within 30 minutes;

d) after multiple impact loads action with up to 980 m/s2 (100g) acceleration and impact total number of 4, 000 in three inter perpendicular directions.

3.9 At a 40ºC (104ºF) temperature and 98% relative humidity version ФЮ3.585.266 Сп Accumulator is moisture-resistant within 240 hours.

3.10 Accumulator is blastproof and  stands an overcharge 50% higher than regular charge  value at a current which doesn’t exceed 0.1A. At that Accumulator tightness being  undamaged.

3.11 Accumulator service life including its storage time as discharged is minimum 3 years. Accumulator total run comes up to 150 cycles. At that Accumulator provides capacity of 1.0 Ah minimum at a 0.1 discharge current.

By the end of the service life gradual capacity reduction down to 0.8Ah is possible in the cycling process.

3.12 Charging and recharging processes, storage and transportation don’t damage the tightness of the Accumulator.

SECTION 4       CoNSTRUCTIOn and Accumulator Run

4.1 Accumulator НКГЦ-1Д  is a cylindrical steel case (position 1) with a multiple electrode placed inside (See Figure 1).

The  multiple electrode consists of 3 positive and 4 negative plates (position 2 and 3). 

The breadth of the plates is aimed to fit the cylindrical block which enters the cylindrical steel case tightly.

To provide the largest capacity the middle negative plates are made double.

To separate positive and negative plates a combination of four cloth beds is used (Perchlorovinyl fiber serves as the cloth).

Positive plates are wrapped with separation.

Positive electrodes are blocked, the block being welded to the lid which is a positive Accumulator lead. Negative plates are welded to the case which is an Accumulator negative lead.

The lid is separated from the container by the insulating gasket. Container edges together with the gasket are curled onto the lid which provides a steady tightness of the Accumulator.

Two versions of Accumulator НКГЦ-1Д  are manufactured; lead design being different:

· Version ФЮ3.585.266 Сп is equipped with a nickel strap as a lead;

· Version ФЮ3.585.266-01Сп is equipped with a plain spigot as a lead (See Figure 2), electrolyte being  of a 1.29g/cm3 caustic potash solution  with a 10g/l caustic lithium additive.

Processes which are carried out in an accumulator at charge and discharge modes may be illustrated as the equation:

2Ni (OH)2+Cd (OH)2 
[image: image2.wmf]CHARGE

DISCHARGE

«

2 NiOOH+Cd+2H2O

At a charge process positive electrode potential gradually increases which starts oxygen separation to increase by the charge end:

4
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 → O2+2H2O+4
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As soon as cadmium oxide is completely revivified into metal, hydrogen separation may start on the negative electrode.

2H+ + 2e →  H2

To avoid hydrogen separation negative electrode capacity is increased by 1.3- 1.5 times more  than positive electrode capacity. As a result under normal charge conditions negative plates are not completely charged so that hydrogen separation doesn’t start. Furthermore, hydrogen separation is hindered by metallic cadmium oxidation started by oxygen which separates on the positive plate. On account of the stated above reactions negative electrode potential doesn’t come up to hydrogen separation potential value. Cadmium oxidation is based on the reaction:

2Cd + O2+2H2O →  2Cd(OH) 2
Cadmium hydroxide is immediately restored as the charge to be continued. Thus in-cell pressure will not rise.

Charge current increase beyond allowable norm leads to oxygen separation too fair a speed the amount of which can’t be absorbed by the negative electrode.

As a result in-cell pressure keeps increasing quickly and Accumulator tightness may be damaged.
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Figure 1. Accumulator НКГЦ-1Д  (Version ФЮ3.585.266 Сп)
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Figure 2. Accumulator НКГЦ-1Д  (Version ФЮ3.585.266-01 Сп)

1- case

2- negative electrodes

3- positive electrodes

section 5      Safety Instructions

5.1 Charge duty disruption is not to be allowed.

5.2 To avoid any accident it is strictly prohibited to touch any uninsulated parts of the scheme when the Accumulator is being charged.

5.3 Accumulator can’t be shorted out when operating or being stored.

section 6       Operations

6.1 The Accumulator is  discharged before the start. Before the start the Accumulator is to be put into the running order. 
6.2 The charging unit equipped with a  direct  and rectified current supply enables to put Accumulator into operating conditions. When putting Accumulator into working conditions the ambient temperature should be 25±10ºC (59±95ºF), relative humidity 45-80% and atmosphere pressure 87-107kPa (630-800mmHg.).
If  Accumulator has been stored at the temperature below zero (to minus 50ºC/ minus -58ºF), it should be kept at 25±10ºC (59-95ºF) for 12 hours before the charge.

6.3 The Accumulator being put into operating conditions has the stages:

A) charge with a 0.1A current within 15 hours;

B) discharge with a 0.1A current up to the voltage of 1.0-0.95V across each cell.

Under a stronger Accumulator discharge a change of poles may occur which can result in an Accumulator blast.

6.4 Ten НКГЦ-1Д  Accumulators which are concatenated may be assembled into a battery. A battery is to be completed after the discharge when the capacity complies with the kitting instruction on the version ФЮО.358.149И.

In a completed battery it is not allowed to replace an Accumulator.

6.5 After having been put into order before the actual operation Accumulators are to be charged with 0.1A current at 25±10ºC (59-95ºF) temperature for 15 hours.

6.6 According to their purpose operating Accumulators may be used in any mode specified in Table 1 if have been stored in charged condition within a month.

In case Accumulators have been stored in charged condition more than a month they are to be discharged up to 1.0V voltage and charged after in compliance with Section 6.5.

Notes: 

1. It is allowable that the discharge of Accumulators be 1.0A current; at that capacity may be 0.5Ah.

2. In case discharge degree is unknown, before the charge Accumulator is to be recharged with 0.1A current up to 1.0V voltage.

6.7 Accumulators may be charged with a current less than specified in Section 6.5. In this case charge duration is to be increased in proportion up to the capacity of  1.5Ah.

When voltage across Accumulators is 1.5V. which is achieved before the time period specified in Section 6.5, the charge should be stopped.

6.8 When operating Accumulators, the following measurement instrumentation is required:

a) Amperemeter - version M104 portable magnetoelectical or any other type with an equidistant scale; accuracy rating being not lower than 1.0;

b) Portable magnetoelectical voltmeter with an equidistant scale, accuracy rating being not lower than 1.0;

c) Thermometer, 1ºC constant.

Indicated measurement limits shouldn’t exceed the measurands more than twice. The instrumentation should have a certificate and a state mark.

section 7     STORAGE

7.1 Discharged Accumulators may be stored in Manufacturer’s package in a dry vented  room  at an ambient air temperature 25±10ºC (59-95ºF)  and within 80% relative humidity.

7.2 When stored Accumulators should be protected from direct sunrays and humidity.

7.3 Costorage of alkaline and acid accumulators and batteries is prohibited.

section 8    Transportation

8.1 Packaged Accumulators may be delivered by any transport means for any distances at any speed which the carrier maintains at an ambient temperature from minus 40 to 50ºC (minus 40 to 122ºF). When transporting, Accumulators should be protected against fall, violent impacts, precipitation and direct sunrays.

8.2 When transporting at an ambient temperature below zero Accumulators should be stored at a 25±10ºC (59-95ºF) temperature for at least 12 hours before operation.
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