GASTON GT12-100NL & F
Valve-regulated Lead-acid Battery 
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I.
Brief Introduction
1. Features
1.1 Basic Characteristics 
（1） Adopts the design of barren electrolyte and utilizes AGM (microporous glass fiber) separator. Thus there is a oxygen recombination path existing between the positive and the negative. Also non-antimony grid is chosen to increase hydrogen evolution over-potential on the negative plate, which prevents generation of hydrogen, and as a result, no water loss. So during the service life, there will be no need to add acid and water, nor to adjust the density of the solution.

（2）Reliable seal performance, no acid spillage and equipment erosion.

（3）Long life and low self-discharge.

（4）Compact structure, shock-proof and high specific energy design.

1.2 Reliable Seal Technology
（1）Container and lid made of reinforcing ABS plastic. Adopt heat seal technology of ABS container and lid. The technology conquers epoxy’s weaknesses of aging and brittleness. And the amalgamation of the same ABS material ensures no leakage of solution.

（2）Explosive proof valve with an acid filtering structure. If the pressure inside the battery exceeds a certain value, the safety valve will automatically open to decrease the pressure. And it will not close until the pressure is normal. The acid filtering structure in the safety valve prevents emission of acid mist when the safety valve opens.

（3）Excellent pillar seal resist characteristics of mechanical impact and heat impact, prolong the corrosion distance of sulfuric acid. The patent pillar seal technology ensures the reliable pillar seal performance of the battery during the service life.

1.3 Excellent high rate discharge performance
(1) Utilize thru-partition welding between cells to reduce the drop voltage between batteries
(2) Very low internal resistance
(3) Unique radial grid, increase the high rate discharge performance
1.4 Rack Line Design
(1) Long and narrow（3(2）appearance design，suitable for dissipating heat
(2) Positive and negative pillars in same end, easy for monitoring and maintenance
(3) Unique flexible-connector technology, equipment can be combined in any direction
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3. Types and dimensions
Table 1-1 Types and dimensions
	Type
	Rated Voltage（V）
	Rated Capacity (Ah)
	Dimensions (mm)
	Weight(Kg)

	
	
	C10
	C3
	C1
	L
	W
	H
	

	GT12-100F
	12
	110
	75
	55
	558
	125
	227
	39

	GT12-100NL
	12
	100
	75
	55
	555
	135
	245
	36


II.
Technical Characteristics

1.Capacity and Influence Factor

1.1 Capacity of Battery

The capacity of battery is the capacity that battery can be discharged on the established conditions, expressed as signal C. The usual unit of capacity is ampere hour, shortened as Ah.

The capacity can be expressed in Rated Capacity or Actual Capacity. The Rated Capacity please see Table1-1. The Actual Capacity is the product of the discharge current and the discharge time, the unit is Ah.

1.2 The Influence Factor of the Actual Capacity

The actual capacity is mainly related with the positive and negative active materials and their utilization ratio. The utilization ration of the materials is mainly influenced with the DOD, the structure of the battery and manufacture technology. In using process the factors that influence the actual capacity are discharge rate, discharge mode, end voltage and temperature.
1.2.1 Discharge Rate

The discharge rate is often described as hour-rate and multiple rates.

Figure 2-1 is the discharge characteristics curves at different discharge rates. From the figure we can see that when we adopt same type battery to discharge, if the discharge rate is higher and the discharge current is larger, then the discharge time is shorter, and the capacity which can be discharged is less.

1.2.2 Temperature

Temperature affects capacity of the battery. Fig. 2-2 is the available capacity curve vs. ambient temperature. If the ambient temperature is not 25℃, it’s necessary to change the measured capacity to actual capacity Ce at 25℃according to following formula:
	Ce＝
	CT

	
	1＋K（T-25）


T— the ambient temperature

K— temperature modulus, 10hr rate capacity test   K=0.006/℃
                      3hr rate capacity test    K=0.008/℃
                  1hr rate capacity test    K=0.01/℃
1.2.3 End voltage

The end voltage is the lowest working voltage below which the battery can’t be discharged any more. Usually the end voltage of 6-lead-acid battery is 1.80V, and the 3hr rate and 1hr rate end voltage are 1.75V.
2. Temperature and Floating Voltage
2.1 Ambient Temperature

The best ambient temperature of using GT12-100NL&F battery is 25℃. At 25℃, GT12-100NL & F battery can be discharged 100% of its capacity. If the ambient temperature is different, it can be improved with methods as follows:

· Change the environment, such as adopting cooling system, changing the position of the batteries, and improve ventilation.

    ─ Adopt temperature revising method, if the ambient temperature is higher, decrease the floating charge voltage; if lower, increase the floating charge voltage. 

2.2 Floating Voltage

The purpose of choosing certain floating voltage is to reach the designed life and rated capacity of the battery. If the floating voltage is higher, then the floating current is also higher, it will accelerate the corruption the grid and shorten the life of the battery. If the floating voltage is lower, the battery can’t be kept in full charged state, this will crystallize PbSO4, decrease the capacity, and also shorten the life of the battery. 

At 25℃, if the floating voltage is 13.5±0.15V/cell, the designed use life of GT12-100NL & F  battery is 10 years. In other degree, please adjust according to Table 4-2.

Fig. 2-1 GT12-100NL & F Battery Discharge Performance Curves at 0.1C10-0.5C10 Discharge Rates (25℃)
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Fig. 2-2 GT12-100NL & F Battery Discharge Performance Curves at 0.6C10-1C10 Discharge Rates (25℃)
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Fig. 2-3 GT12-100NL & F Battery 5S Discharge Performance Curve (25℃)
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Fig. 2-4 1 Minute Discharge Performance Curve (25℃)
Fig. 2-5 Available Capacity vs. Ambient Temperature
[image: image7.wmf]0.0

0.5

1.0

1.5

2.0

2.5

10.5

11.0

11.5

12.0

12.5

13.0

0.5C

10

0.4C

10

0.3C

10

0.2C

10

0.1C

10

Open Voltage

Voltage (V)

k

CH

(K=I

Dis

/C

10

)


3. Internal resistance and short circuit current
The internal resistance of the battery is a dynamic nonlinear parameter that is continuously changed along with the temperature and discharge state. The internal resistance is the lowest when battery is full charged. The table 2-1 shows the internal resistance and short circuit current of GT12-100NL & F battery in fully charged state according to the DL/T 637-1997 standard of Chinese Electric Power Department.
Table 2-1.  Internal resistance and short circuit current (25℃)
	Battery Type
	Internal Resistance (mΩ)
	Short Circuit Current（A）

	GT12-100NL & F
	4.93
	2513


Note: Short circuit current will decrease the voltage of the battery to 0V, and damage the internal components of the battery.
Fig. 2-6 Shock Discharge Performance Curve After 1h Discharge at different Rate
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Fig. 2-7 Shock Discharge Performance Curve After 0.5h Discharge at Different Rate
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Fig. 2-8 Available Capacity vs. Discharge Time
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Fig. 2-9  Discharge Capacity at Different Discharge Time (25℃)
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III.
Installation 
1.
Installation Mode and Occupied Area of Battery Group

Table 3-1 Installation Mode and Occupied Area 
	Type
	Installation Mode

	
	Floor(s)
	Voltage

(V)
	Total Weight

(Kg)
	Occupation Area

L×W×H(mm3)

	GT12-100NL
	1
	48
	159
	716×564×339

	
	4
	220
	741
	885×564×1206


      *Total weight and occupation area for reference only.
2. 
Installation Precautions
· Please strictly refer to installation drawings when make serial and connection.

· Batteries of different capacity and performance can not be connected together.

· Use insulating instruments during installation. 

· Do not use large torque to connect batteries.

· Installation of abnormal batteries is prohibited.

· Batteries are of sealed structure, in normal condition, there’s no danger of cauterization of sulphuric acid. But if batteries are broken in transportation or unloading, wash cauterized skin and/or eyes with plenty of water immediately, and the person should be sent to hospital as quickly as possible. 

· The batteries system should be installed nearer to the load as possible as it can, in orders to avoid voltage drop of the wire.

· After installation, check again the system voltage, the polarity of positive and negative post to ensure the correct installation.

IV Operation

1. Condition

GT12-100NL & F  battery can be used in -15℃---+45℃ of the ambient environment. The best ambient temperature is 25℃.

2. Floating Operation

─ GT12-100NL & F battery can be either floating used or cycle used.

─ Floating use is the best operation condition of the battery. The battery is all the while fully charged in operation, in this condition battery can be used for longest life. During floating operation, please adjust the charge voltage according to environmental temperature, see Table 4-1:
Table 4-1 Floating Voltage vs. Ambient Temperature

	Ambient Temperature（℃）
	Floating Voltage 

（V±0.06 V/Cell）

	0~10
	13.98

	11～15
	13.8

	16～20
	13.62

	21~25
	13.5

	26～30
	13.38

	31～35
	13.26

	36～40
	13.14


3.
Equalized Charge
GT12-100NL &F  battery need to be equalized charge on conditions as follows:

· After installation of the battery system, the batteries need to be supplemental charged.

· Floating operation over three months, and the voltage of at least one battery are lower than 13.1V.

· Storage over three months.

· Floating operation for three months.

The method of equalized charge is suggested as follows:

· Charge with 14.1V–14.4V/Cell for 24 hours.

Note: Above-mentioned charge time is on condition that temperature changes from 20℃to 30℃.If the ambient temperature decreases, it’s better to increase the charge time; otherwise, decrease the charge time.
4.
Charge

After discharge, the batteries should be charged in time. The method is recommended as follows: 

— The batteries first should be charged on the constant current of 0.1C10A till the average voltage of the batteries increases to 13.8–14.4V, then the batteries should be charged with constant voltage of 13.8–14.4V/Cell, till the charge is finished.

Whether the batteries are fully charged can be decided according to any one of two standards as follows:

— The charge time is 18–24 hours (the charge time can be shortened when the batteries weren’t deep discharged, e.g., the charge time of 20% DOD batteries can be shortened to 10hours.)

— On condition of constant voltage, the value of charge current hasn’t varied for continuous three hours. 

On special condition, the batteries need to be fully charged as soon as possible, then fast charge should be adopted: the value of limit current should not be longer than 0.15C10A, and the charge voltage should be 13.8–14.4V per cell.  

Fig. 4-1 shows recharge characteristics curve of 100% DOD GT12-100NL & F batteries with 0.1C10A current and limit voltage 14.1V/Cell (25℃). It can be found the fully discharged batteries can be charged 100% capacity in 15 hours. Fig. 4-2 shows recharge characteristics curve of 100% DOD GT12-100NL & F batteries with 0.1C10A current and limit voltage 13.5V/Cell (25℃). It can be found the fully discharged batteries can be charged 100% capacity in 24 hours.
Fig. 4-1 Recharge Characteristics Curve of 100% DOD GT12-100NL & F  Batteries with 0.1C10A Current and Limit Voltage 14.1V/Cell (25℃)
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Fig. 4-2 Recharge Characteristics Curve of 100% DOD GT12-100NL & F Batteries with 0.1C10A
Current and Limit Voltage 13.5V (25℃) 
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5.
Storage

All lead acid batteries self-discharge in open circuit. The result is that the voltage of open circuit is decreased, and the capacity also decreased. During storage please note:

— The self-discharge rate is related with ambient temperature. The self-discharge degree is smaller when the ambient temperature is lower, otherwise is larger. The requirement temperature of GT12-100NL & F batteries’ storage environment is from 0℃ to 35℃. The storage place must be clean, ventilated and dry.

— An important parameter in storage is open circuit voltage, which is related with density of the electrolyte. In order to avoid perpetual damage to the plate caused by self-discharge, the batteries should be supplemental charged if they have been stored for three months. The equalized charge method should be adopted.

— During storage, if the open circuit voltage is lower than 12.6V/Cell, the batteries should be supplemental charged before use. The equalized charge method should be adopted.

— All batteries, which are ready to store, should be fully charged before storage. It’s suggested record the storage time in the periodic maintenance record and record the time when another necessary supplemental charge should be made. 

— The quality certificates of GT12-100NL & F batteries record the latest charge time of the batteries, the next charge time can be calculated according to this charge time.

V.
 Maintenance    

In order to assure life, the batteries should be correctly inspected and maintained. The maintenance methods of GT12-100NL & F batteries is recommended as follows:

1. Monthly Maintenance

Implement the under-mentioned inspection every month:

— Keep the battery-room clean.

— Measure and record the ambient temperature of the battery-room.

— Check each battery’s cleanness, check damage and calorific trace of the terminal, container and lid.

— Measure and record the total voltage and floating current of the battery system.

2. Quarter Maintenance

— Repeat monthly inspection.

— Measure and record floating voltage of every on-line battery. If more than two cells’ voltage is less than 13.1V after temperature adjustment, the batteries need to be equalized charged. If the problem is still existed after adopting such measures, yearly maintenance or even three years’ maintenance should be processed. If all methods are ineffective, please contact us.

3. Yearly Maintenance

— Repeat quarter maintenance and inspection.

— Check whether connectors are loose or not every year.

— Make a discharge test to check with exact load every year, discharging 30-40% of rated capacity.

4. Three-years’ Maintenance

— Make a capacity test once every three years and once every year after six years’ operation. If the capacity of the battery decreases to lower than 80% of rated capacity, the battery should be replaced.

5. Operation and Maintenance Precautions

— Use insulating instruments in operating and maintaining batteries. Do not lay metal instruments on batteries. 

— Do not use any organic cleanser to clean batteries.

— Do not dismantle the safety valves of batteries and add anything into batteries.

— Do not smoke or use fire near batteries.

— Do not use abnormal batteries. (E.g., fast inflation, serious transmogrification and vent valve detonation.)

— All maintenance works should be done by professionals.   
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