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Introduction
This CR is provided to fix some uncertainty of the description of the battery ModuleClass.

The pointed issues are follows:
1) electricEnergy: is the flow of electricity. the walt(W) is voltage * ampere. (W=V*A). In the datapoints table of the battery, there is nothing to show the amount of ampere of the battery except the electricEnergy. Usually, the battery is explained as "input=5V/2A and output=5V/0.5A". In this case, the electricEnergy is 2A when the battery is charging, and the electricEnergy is 0.5A when the battery is discharging.

The current table has some problems because the battery has different input(charging) characteristics and output(discharging) characteristics sometimes as the example above. Due to this reason, this CR suggests the better definition of charging voltage and ampere and discharging voltage and ampere separately.

2) Voltage: It should be V and xs:float. And in the consistency, the electricEnergy should be A and xs:float as well.

3) Material: there are numbers of materials to make batteries. This CR provides the enum of the materials of battery.
4) Definition of battery materials. There are numbers of materials to make battery. In this CR, the enum is defined by selecting “popular” materials. 
Here is some examples of the materials defined in Wikipedia. (https://en.wikipedia.org/wiki/List_of_battery_types)

	Primary cells or non-rechargeable batteries
	Secondary cells or rechargeable batteries
	Batteries by application

	· Alkaline battery (zinc manganese oxide, carbon)

· Aluminium–air battery
· Atomic battery
· Radioisotope thermoelectric generator
· Betavoltaic device
· Bunsen cell
· Chromic acid cell (Poggendorff cell)

· Clark cell
· Daniell cell
· Dry cell
· Earth battery
· Frog battery
· Galvanic cell
· Grove cell
· Leclanché cell
· Lemon/potato battery
· Lithium battery
· Lithium air battery
· Magnesium battery
· Mercury battery
· Molten salt battery
· Nickel oxyhydroxide battery
· Oxyride battery
· Organic radical battery
· Paper battery
· Pulvermacher's chain
· Silver-oxide battery
· Solid-state battery
· Sugar battery
· Voltaic pile
· Penny battery
· Trough battery
· Water-activated battery
· Weston cell
· Zinc–air battery
· Zinc–carbon battery
· Zinc chloride battery
	· Aluminium-ion battery
· Carbon Battery

· Single Carbon Battery

· Dual carbon battery
· Flow battery
· Vanadium redox battery
· Zinc–bromine battery
· Zinc–cerium battery
· Lead–acid battery
· Deep cycle battery
· VRLA battery
· AGM battery
· Gel battery
· Glass battery
· Lithium-ion battery
· Lithium ion lithium cobalt oxide battery (ICR)

· Lithium ion manganese oxide battery (IMR)

· Lithium ion polymer battery
· Lithium iron phosphate battery
· Lithium–sulfur battery
· Lithium–titanate battery
· Thin film lithium-ion battery
· Lithium ceramic battery

· Magnesium-ion battery
· Metal–air electrochemical cells
· Lithium air battery
· Aluminium–air battery
· Germanium air battery

· Calcium air battery

· Iron air battery

· Potassium-ion battery
· Silicon–air battery
· Zinc–air battery
· Tin air battery

· Sodium-air battery
· Beryllium air battery

· Molten salt battery
· Microbial fuel cell
· Nickel–cadmium battery
· Nickel–cadmium battery vented cell type
· Nickel hydrogen battery
· Nickel–iron battery
· Nickel metal hydride battery
· Low self-discharge NiMH battery
· Nickel–zinc battery
· Organic radical battery
· Polymer-based battery
· Polysulfide bromide battery
· Potassium-ion battery
· Rechargeable alkaline battery
· Rechargeable fuel battery
· Sand battery
· Silicon air battery
· Silver-zinc battery
· Silver calcium battery
· Silver-cadmium battery
· Sodium-ion battery
· Sodium–sulfur battery
· Solid-state battery [7]
· Super iron battery
· UltraBattery
· Zinc ion battery
	· Automotive battery
· Backup battery
· Battery (vacuum tube)
· Battery pack
· Battery room
· Battery storage power station
· Biobattery
· Button/coin cell
· CMOS battery
· Common battery
· Commodity cell
· Electric vehicle battery
· Flow battery
· Home energy storage
· Inverter battery
· Lantern battery
· Nanobatteries
· Nanowire battery
· Local battery
· Polapulse battery
· Photoflash battery
· Reserve battery
· Smart battery system
· Watch battery
· Water-activated battery
· Wet cell
· Za


5) Shape: there are many kinds of shape of batteries. The examples of the shape are the cylinder type(AA, AAA and AAAA), Coin-cell (CR2015 and CR2025) and  box type(9V battery). Here is a picture inducates several size of Coin cells and 9V batteries. In this CR, the enum is defined by selecting “popular” shapes.
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The Batteries are of the sizes- LR 44, 9V, AG1, SR 521
AG 4, AG 10, G-12-A, SR 63 W, CR 2025, 3895,
CR 2016, CR 2032, LR44/A76, 312ZA and CR 2030.





-----------------------Start of change 1-------------------------------------------
5.3.1.10    battery

This ModuleClass provides capabilities to indicate the detection of low battery and gives an alarm if the triggering criterion is met. The level data point in the ModuleClass represents the current battery charge level.

Table 5.3.1.10-1: DataPoints of battery ModuleClass

	Name
	Type
	R/W
	Optional
	Unit
	Documentation

	level
	xs:integer
	R
	false
	
	The rounded percentage of the current charging level of a battery in the range of [0, 100]. 0 percentage shall mean that no charge remains.

	capacity
	xs:integer
	R
	true
	mAh
	The total capacity of battery in mAh.

	rechargeable
	xs:boolean
	R
	true
	
	To indicate the battery is rechargeable or not. “True” inducates rechargeable.

	charging
	xs:boolean
	R
	True
	
	The status of charging. "True" indicates enabled, and "False" indicates not enabled. 

	discharging
	xs:boolean
	R
	True
	
	The status of discharging. "True" indicates charging, and "False" indicates not charging.

	lowBattery
	xs:boolean
	R
	True
	
	To indicate that the battery is on a low charge level.

	batteryThreshold
	xs:integer
	RW
	True
	
	When a battery’s “level” is less than “batteryThreshold” then “lowBattery” is set to “True”. This datapoint can be used to raise an alarm, depending on the implementation.

	
	
	
	
	
	

	
	
	
	
	
	

	chargingVoltage
	xs:float
	R
	true
	V
	The voltage to charge the battery

	chargingAmpere
	xs:float
	R
	true
	A
	The ampere to charge the battery

	dischargingVoltage
	xs:float
	R
	true
	V
	The voltage to discharge the battery

	dischargingAmpere
	xs:float
	R
	true
	A
	The ampere to discharge the battery

	
	
	
	
	
	

	batteryMaterial
	hd:enumBatteryMaterial
	R
	true
	
	The material of the cell of the battery

	batteryShape
	hd:enumBatteryShape
	R
	true
	
	The size of the battery such as “AAA”.


-----------------------End of change 1---------------------------------------------

-----------------------Start of change 2-------------------------------------------

5.6.x   hd:enumBatteryMaterial
Used for the “batteryMaterial” DataPoint of the “battery” ModuleClass.
Table 5.6.x-1 Interpretation of hd:enumBatteryMaterial
	Value
	Interpretation
	Note

	1
	Alkaline battery
	Primary cells or non-rechargeables

	2
	Lithium battery
	Primary cells or non-rechargeables

	3
	Magnesium battery
	Primary cells or non-rechargeables

	4
	Mercury battery
	Primary cells or non-rechargeables

	5
	Nickel oxyhydroxide battery
	Primary cells or non-rechargeables

	6
	Silver-oxide battery
	Primary cells or non-rechargeables

	7
	Zinc-air
	Primary cells or non-rechargeables

	8
	Lead–acid battery
	Secondary cells or rechargeables

	9
	Lithium-ion battery(Li-ion)
	Secondary cells or rechargeables

	10
	Lithium-ion polymer battery(LiPo)
	Secondary cells or rechargeables

	11
	Nickel–cadmium battery(Ni-Cd)
	Secondary cells or rechargeables

	12
	Nickel–iron battery
	Secondary cells or rechargeables

	13
	Nickel metal hydride battery(NiMH)
	Secondary cells or rechargeables

	14
	Nickel–zinc battery
	Secondary cells or rechargeables

	15
	Rechargeable alkaline battery
	Secondary cells or rechargeables


5.6.y   hd:enumBatteryShape
Used for the “batteryShape” DataPoint of the “battery” ModuleClass.
Table 5.6.y-1 Interpretation of hd:enumBatteryShape
	Value
	Interpretation
	Note

	1
	AA
	Cylinder-type AA battery

	2
	AAA
	Cylinder-type AAA battery

	3
	AAAA
	Cylinder-type AAAA battery

	4
	C
	Cylinder-type C battery

	5
	D
	Cylinder-type D battery

	6
	N
	Cylinder-type N battery

	7
	A23
	Cylinder-type A23 battery

	8
	Coin-cell-4
	Coin-cell type 4.8 mm diameter battery

	9
	Coin-cell-5
	Coin-cell type 5.8 mm diameter battery

	10
	Coin-cell-6
	Coin-cell type 6.8 mm diameter battery

	11
	Coin-cell-7
	Coin-cell type 7.9 mm diameter battery

	12
	Coin-cell-9
	Coin-cell type 9.5 mm diameter battery

	13
	Coin-cell-10
	Coin-cell type 10.0 mm diameter battery

	14
	Coin-cell-11
	Coin-cell type 11.6 mm diameter battery

	15
	Coin-cell-12
	Coin-cell type 12.5 mm diameter battery

	16
	Coin-cell-16
	Coin-cell type 16.0 mm diameter battery

	17
	Coin-cell-20
	Coin-cell type 20.0 mm diameter battery

	18
	Coin-cell-23
	Coin-cell type 23.0 mm diameter battery

	19
	Coin-cell-24
	Coin-cell type 24.5 mm diameter battery

	20
	Coin-cell-44
	Coin-cell type 5.4 mm diameter battery

	21
	Box-9V
	Box type 9V battery

	22
	Silver Flat Pack
	Flat Box Pack type

	23
	Car-battery
	Box type 6-cell lead car battery

	24
	Custom-made
	Custom-made by manutacturer


-----------------------End of change 2---------------------------------------------
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