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Abstract: An online carbon emission accounting method based on B/S structure for coal mines owned by the Coal Industry 

Group is proposed. Firstly, the carbon emission accounting method for coal mines owned by the Coal Industry Group is 

expounded, which is the basis of carbon emission accounting for coal mines. Secondly, an online accounting path of carbon 

emission for coal mines owned by the Coal Industry Group is proposed: The traditional top-down standalone accounting process 

of "carbon emission data acquisition, carbon emission calculation, carbon emission publication" is replaced by the bottom-up 

online accounting process of "carbon emission accounting tasks assignment, carbon emission data submission, carbon emission 

data audit, carbon emission calculation, carbon emission view", and the manual table lookup is replaced by system automatic 

table lookup to realize online calculation of carbon emissions. Then, taking Sql server as the database management system, ASP, 

C# as the development language, Dreamweaver, Visual Studio as the development platform, an online carbon emission 

accounting system based on B/S structure for coal mines owned by the Coal Industry Group is designed, which realizes online 

carbon emission accounting for coal mines owned by the Coal Industry Group. Finally, the application analysis results show that 

the method proposed in this paper can not only significantly improve the efficiency and accuracy of carbon emission accounting 

for coal mines owned by the Coal Industry Group, but also realize online sharing and comparison of accounting results, which 

is conducive for the Coal Industry Group to implement targeted monitoring and improvement of carbon emissions for coal mines 

owned by the Coal Industry Group. 
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1. Introduction 

Global warming is a serious challenge for the current 

society, and the greenhouse effect caused by excessive 

greenhouse gas emissions is the main cause of warming [1-5]. 

CO2 is one of the most important greenhouse gases, and 

reducing carbon emissions has become the focus of global 

environmental governance [5-10]. In 2020, China has clearly 

put forward the carbon peak by 2030 and carbon neutral by 

2060 [11-13]. In 2021, global energy-related CO2 emissions 

increased by 6% from the previous year to 36.3 billion tons, 

setting a new record high. Among them, China's CO2 

emissions exceed 11.9 billion tons, accounting for 33% of the 

global total, and reducing carbon emissions has become an 

urgent and difficult task in China's environmental 

management [14-16]. From the perspective of the industry, as 

the main energy source, the coal industry contributes more to 

China's carbon emissions, second only to the chemical 

industry [17-18]. In the context of "double carbon", the coal 

industry must take the lead [19]. It is known that the 

traditional practice of accounting for carbon emissions is to 

account for the whole enterprise [20]. However, the Coal 

Industry Group is a special type of enterprise, and the carbon 

emissions of its subordinate coal mines are the main part of 

the carbon emissions of the group, so if the accounting is done 

for the group as a whole, the accounting results will inevitably 

be too general [21], which is not conducive to identifying coal 

mines with large carbon emissions, monitoring and improving 

them effectively. For a Coal Industry Group, a more 

reasonable approach is to account for carbon emissions of its 

subordinate coal mines separately, and then aggregate the 

carbon emissions of each coal mine to obtain the total carbon 

emissions of the group. However, because the number of 

subordinate coal mines in a Coal Industry Group is often large, 

if the traditional top-down standalone accounting method of 

"carbon emission data acquisition, carbon emission 

calculation, carbon emission publication", are adopted there 

must be disadvantages such as inefficient data collection [22-

23], cumbersome and error-prone carbon emission 

calculation process [24], and lack of online sharing of carbon 

emission [25]. Based on this, an online carbon emission 

accounting method based on B/S structure for coal mines 

owned by the Coal Industry Group is proposed. 

2. Carbon emission accounting method 
for coal mines 

In order to facilitate the description of the carbon emission 

accounting method for coal mines owned by the Coal Industry 

Group, the variables are defined in Table 1. 

Table 1. Variables definition 

Variables Meaning 
Unit of 

measurement 

𝐸𝐶02 Annual CO2 emissions tCO2e 

𝐸burn 
Annual fossil fuel burn CO2 

emissions 
tCO2 

𝐴𝐷𝑖 
Annual consumption of the ith 

fossil fuel 

t(solid, liquid) 

or million m3 

(gas) 

𝐸𝐹𝑖 
Emission factor of CO2 for the 

ith fossil fuel 

tCO2 /t (solid, 

liquid) or 

tCO2/m3(gas) 

𝐸pe 
Annual CO2 emissions from 

purchased electricity for the year 
tCO2 

ADpe Annual purchased electricity MWh 

𝐸𝐹𝑒 
Average CO2 emission factor of 

purchased/output electricity 
tCO2/MWh 
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𝐸𝑜𝑒 
Annual output of electricity 

corresponding to CO2 emissions 
tCO2 

𝐴𝐷𝑜𝑒 Annual electricity output kWh 

𝐸𝑝ℎ 
Annual purchased heat 

corresponding to CO2 emissions 
tCO2 

𝐴𝐷𝑝ℎ 

𝐴𝐷ℎ𝑤 

𝐴𝐷𝑠𝑎𝑠 

𝐴𝐷𝑠𝑢𝑠 

Annual purchased heat 

Annual heat of hot water 

Annual heat of saturated steam 

Annual heat of superheated 

steam 

GJ 

GJ 

GJ 

GJ 

𝐸𝐹ℎ 
Average CO2 emission factor of 

purchased/output heat 
tCO2/GJ 

𝐸𝑜ℎ 
Annual heat output 

corresponding to CO2 emissions 
tCO2 

𝐴𝐷𝑜ℎ Annual heat output GJ 

𝑀𝑎𝜔 
Quality of purchased/output hot 

water 
t 

𝑇𝜔 
Temperature of 

purchased/output hot water 
℃ 

𝑀𝑎𝑠𝑡 
Quality of purchased/output 

steam 
t 

𝐸𝑛𝑠𝑡 
Saturated/superheated steam 

enthalpy 
kJ/kg 

𝑃 

𝑇 

Saturated/superheated steam 

pressure 

Saturated/superheated steam 

temperature 

MPa 

℃ 

𝐸𝑒𝐶𝐻4 
Annual escaped emissions of 

CH4 
tCO2e 

𝑄𝑒𝐶𝐻4 
Annual escaped volume of CH4 

from mining 
m3 

𝑄𝑝𝐶𝐻4 
Annual escaped volume of CH4 

from post-mine activities 
m3 

𝑄𝑑𝐶𝐻4 

Annual destructed volume of 

CH4 by torch combustion or 

catalytic oxidation 

m3 

𝑄𝑟𝐶𝐻4 
Annual recovered volume of 

CH4 
m3 

𝐸𝑒𝐶𝑂2 
Annual escaped emissions of 

CO2 
tCO2e 

𝑄𝑚𝐶𝑂2 
Annual escaped volume of CO2 

from mining 
m3 

𝑄𝑟𝐶𝑂2 
Annual recovered volume of 

CO2 
m3 

𝐸𝑡𝑐𝐶𝑂2 

Annual emissions of CO2 from 

torch combustion or catalytic 

oxidation 

tCO2 

𝑡 
Annual operating hours of the 

ventilation fan 
h 

𝑄𝑖𝑓 
Air flow of the total air inlet 

roadway 
m3/min 

𝜑𝑖𝐶𝐻4 
Volume concentration of CH4 in 

the total air inlet roadway 
% 

𝑄𝑟𝑓 
Air flow of the total air return 

roadway 
m3/min 

𝜑𝑟𝐶𝐻4 
Volume concentration of CH4 in 

the total air return roadway 
% 

𝑄𝑒 Annual extracted volume of gas m3 

𝜑𝑒𝐶𝐻4 
Volume concentration of CH4 of 

the extraction system 
% 

𝜑𝑖𝐶𝑂2 
Volume concentration of CO2 in 

the total air inlet roadway 
% 

𝜑𝑟𝐶𝑂2 
Volume concentration of CO2 in 

the total air return roadway 
% 

𝜑𝑒𝐶𝑂2 
Volume concentration of CO2 of 

the extraction system 
% 

According to the accounting standard "GB_T 32151.11-

2018 Accounting and Reporting Requirements for 

Greenhouse Gas Emissions Part 11 Coal Producers", carbon 

emissions from coal mines include burn emissions, electricity 

emissions, heat emissions, CH4 escaped emissions, and CO2 

escaped emissions. The annual CO2 emissions are calculated 

by formula (1). The annual burn emissions are calculated by 

formula (2). Electricity emissions are divided into purchased 

electricity emissions and output electricity emissions. The 

annual purchased electricity emissions are calculated by 

formula (3). The annual output electricity emissions 

calculated by formula (4). Heat emissions are divided into 

purchased heat emissions and output heat emissions. The 

annual purchased heat emissions are calculated by formula (5). 

The annual output heat emissions are calculated by formula 

(6). The ADph and ADoh are calculated according to the type 

of heat (hot water, saturated steam, superheated steam) by 

formula (7), (8), and (9), respectively. The CH4 escaped 

emissions are calculated by formula (10). The CO2 escaped 

emissions are calculated by formula (11). Among them, for 

QWCH4 and QWCO2, because in actual operation, the data 

of CH4 and CO2 relative embezzlement of each coal mine are 

not easy to obtain, and the results are not very accurate when 

calculated according to the 2018 standard, the calculation 

method for these two quantities is borrowed from the 2014 

standard and calculated by formula (12) and (13) respectively. 

𝐸𝐶02 = 𝐸𝑏𝑢𝑟𝑛 + 𝐸𝑃𝑒 − 𝐸𝑜𝑒 + 𝐸𝑝ℎ−𝐸𝑜ℎ + 𝐸𝑒𝑚 + 𝐸𝐶𝑜2𝑒(1) 

𝐸𝑏𝑢𝑟𝑛 = Σ(𝐴𝐷𝑖 × 𝐸𝐹𝑖)                 (2) 

𝐸𝑝𝑒 = 𝐴𝐷𝑝𝑒 × 𝐸𝐹𝑒/1000               (3) 

𝐸𝑜𝑒 = 𝐴𝐷𝑜𝑒 × 𝐸𝐹𝑒/1000                 (4) 

𝐸𝑝ℎ = 𝐴𝐷𝑝ℎ × 𝐸𝐹h                       (5) 

𝐸𝑜ℎ = 𝐴𝐷𝑜ℎ × 𝐸𝐹h                    (6) 

𝐴𝐷ℎ𝑤 = 𝑀𝑎𝜔 × (𝑇𝜔 − 20) × 4.1868 × 10−3      (7) 

𝐴𝐷𝑠𝑎𝑠 = 𝑀𝑎𝑠𝑡 × (𝐸𝑛𝑠𝑡 − 83.74) × 10−3       (8) 

𝐴𝐷𝑠𝑢𝑠 = 𝑀𝑎𝑠𝑡 × (𝐸𝑛𝑠𝑡 − 83.74) × 10−3        (9) 

𝐸𝑒𝐶𝐻4 = (𝑄𝑒𝐶𝐻4 + 𝑄𝑝𝐶𝐻4 − 𝑄𝑑𝐶𝐻4 − 𝑄𝑟𝐶𝐻4) × 0.717 ×

21/1000    (10) 

𝐸𝑒𝐶𝑂2 = (𝑄𝑤𝐶𝑂2 − 𝑄𝑟𝐶𝑂2) × 1.97/1000 + 𝐸𝑡𝑐𝐶𝑂2   (11) 

𝑄𝑤𝐶𝐻4 = 𝑡 × 60 × (𝑄𝑖𝑓 × 𝜑𝑖𝐶𝐻4 − 𝑄𝑟𝑓 × 𝜑𝑟𝐶𝐻4) +

𝑄𝑒 × 𝜑𝑒𝐶𝐻4    (12) 

𝑄𝑤𝐶𝑂2 = 𝑡 × 60 × (𝑄𝑖𝑓 × 𝜑𝑖𝐶𝑂2 − 𝑄𝑟𝑓 × 𝜑𝑟𝐶𝑂2) +

𝑄𝑒 × 𝜑𝑒𝐶𝑂2      (13) 

3. Online accounting path of carbon 
emission for coal mines 

In order to realize the online accounting of carbon emission 

for coal mines owned by the Coal Industry Group, the 

accounting process of "carbon emission accounting tasks 

assignment, carbon emission data submission, carbon 

emission data audit, carbon emission calculation, carbon 

emission view" is proposed as shown in Figure 1.  

The special flow is as follows. 

(1) Each year, before accounting the Coal Group 

Administrator issues the carbon emission accounting 

tasks and notifies the Coal Mine Accountant of each coal 

mine to submit the carbon emission data of each coal 

mine. 

(2) Each Coal Mine Accountant submits the carbon 

emission data by categories through the online 

accounting system. 

(3) The Coal Group Administrator audits the carbon 

emission data submitted by each coal mine in turn, 

rejects the problematic carbon emission data and gives 

reasons for rejection. 

(4) Each Coal Mine Accountant verifies the rejected carbon 

emission data, corrects it if necessary and submits it 

again, and gives explanations when submitting. 
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(5) The cycle continues until all the carbon emission data of 

each coal mine are audited and approved. 

(6) The Coal Group Administrator sets the status of the 

accounting task to "Close" and calculate the carbon 

emissions of each coal mine through the online 

accounting system and summarize them to get the total 

carbon emissions of Coal Industry Group.  

(7) After the calculation, the Coal Group Administrator can 

view and make horizontal /vertical comparison of the 

carbon emission of each coal mine and the total carbon 

emission of Coal Industry Group through the carbon 

emission board, and the Coal Mine Accountant can view 

and make vertical comparison of the carbon emission of 

this coal mine through the carbon emission board. 

Start

Submit carbon 
emission data

Issue accounting tasks

Qualified or not

Reject data
Correct and give 

explanations

No

Calculate the carbon 
emissions

 View and make horizontal/ 
vertical comparison of the carbon 

emission of each coal mine

View and make vertical 
comparison of the carbon 
emission of this coal mine

Yes

Coal Group Administrator Coal Mine Accountant

End
 

Figure 1. Online accounting process of carbon emissions for coal 
mines owned by the Coal Industry Group 

In the accounting process shown in Figure 1, the carbon 

emission calculation process involves table lookup. If manual 

table lookup is adopted, it is impossible to realize automatic 

carbon emission calculation, so it must be converted into 

system automatic table lookup. The manual table lookups in 

the coal mine carbon emissions calculation process mainly 

include the acquisition of fossil fuel emission factors, 

electricity emission factors, saturated steam enthalpy, and 

superheated steam enthalpy. Among them, the method to 

accomplish system automatic table lookup of fossil fuel 

emission factors and electricity emission factors is relatively 

simple: it only needs to store the fossil fuel emission factors 

and electricity emission factors into the database, and then 

query the fossil fuel emission factors according to the name 

of the fossil fuel, and the electricity emission factors 

according to the year. The saturated steam enthalpy and 

superheated steam enthalpy are obtained by the 

"interpolation" method. For saturated steam, the saturated 

steam enthalpy is obtained by the following steps. For 

saturated steam, the saturated steam enthalpy is obtained by 

the following steps(referred to as the "two-parameter linear 

interpolation method" in this paper, Figure 2). Firstly, 

obtain 𝐸𝑛𝑎 by linear interpolating according to temperature 

of the saturated steam(shown in formula 14). Secondly, 

obtain 𝐸𝑛𝑏  by linear interpolating according to pressure of 

the saturated steam(shown in formula 15). Thirdly, the 

arithmetic mean of 𝐸𝑛𝑎, 𝐸𝑛𝑏 is taken as the enthalpy value. 

For superheated steam, obtain superheated steam enthalpy by 

"proportional double interpolation method" according to 

temperature and pressure, the formula shown in equation (16) 

(T0, T1, P0, P1, En00, En10, En01, En11 see Table 2).  The 

method of automatic enthalpy calculation is as follows. Firstly, 

store saturated steam enthalpy and superheated steam 

enthalpy in a database (Sql Server database). Secondly, design 

two scalar functions (GetbhEn and GetgrEn) to obtain 

saturated steam enthalpy and superheated steam enthalpy. 

T1 T T2

En1

Ena

En2

En（KJ/kg）

T（ ）

 

Figure 2. Two-parameter linear interpolation method 

𝐸𝑛𝑎 = 𝑇1 +
𝐸𝑛2−𝐸𝑛1

𝑇2−𝑇1
× (𝑇 − 𝑇1)             (14) 

𝐸𝑛𝑏 = 𝑃1 +
𝐸𝑛2−𝐸𝑛1

𝑃2−𝑃1
× (𝑃 − 𝑃1)            (15) 

𝐸𝑛 = 𝐸𝑛00 +
𝐸𝑛10−𝐸𝑛00

𝑇1−𝑇0
× (𝑇 − 𝑇0) +

𝐸𝑛01−𝐸𝑛00

𝑃1−𝑃0
× (𝑃 −

𝑃0)       (16) 

Table 2. Enthalpy table 

T(℃) 

P(Mpa) 
… 𝑇0 𝑇1 … 

… … … … … 

𝑃0 … 𝐸𝑛00 𝐸𝑛10 … 

𝑃1 … 𝐸𝑛01 𝐸𝑛11 … 

… … … … … 

4. Design of online carbon emission 
accounting system for coal mines 

4.1. Functional Planning 

As shown in Figure 1, the users in the online carbon 

emission accounting system of coal mines owned by the Coal 

Industry Group can be divided into two types of roles: one is 

the Coal Group Administrator, who is mainly responsible for 

basic data maintenance, carbon emission accounting tasks 

management (accounting tasks issuance, accounting tasks 

opening and closing, carbon emission data audit), carbon 

emission calculation, carbon emission view, etc.; the other is 

the Coal Mine Accountant, who is mainly responsible for the 

carbon emission data submission and the view the carbon 

emission of this coal mine. The function module of Coal 

Group Administrator is shown in Figure 3, which mainly 

includes five modules: system and security, basic data 

management, carbon emission accounting tasks management, 

carbon emission calculation, and carbon emission viewing. 

The function module of Coal Mine Accountant is shown in 

Figure 4, which mainly includes three modules of system and 

security, carbon emission accounting tasks management and 

carbon emission viewing. 
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Figure 3. Coal Group Administrator Function Module 
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Figure 4. Coal Mine Accountant function module 

4.2. Database design 

Taking Sql server as the database management system, the 

database required for the system is designed according to the 

standardized design principles. 

(1) Structure design of data table 

The database mainly includes 13 data tables which are Unit, 

User, Accounting units, Carbon emission accounting tasks, 

Electricity emission factors, Carbon containing materials, 

Saturated steam enthalpy, Superheated steam enthalpy, Burn 

emissions, Emissions from electricity and heat, Escaped 

emissions of CH4 during mining, Gas component during 

mining, and Total carbon emissions. The description of each 

data table is shown in Table 3, and the relationship between 

each data table is shown in Figure 5. 

Table 3. Description of data tables 

Serial number Table name Role Remarks 

1 Unit 
Store coal mine information owned by  the Coal 

Industry Group 
 

2 User Stores the legal users of the system  

3 Accounting units Stores accounting units for each coal mine 
A mine can have one or 

more accounting units 

4 
Carbon emissions 

accounting tasks 
Storing carbon accounting tasks 

One accounting unit 

corresponds to one 

accounting tasks per 

year 

5 Electricity emission factors 
Store the electricity emission factors for each year in 

the area where the Coal Industry Group is located 
 

6 Carbon containing materials 

Store data on carbon content, carbon oxidation rate, 

and carbon emission factor of fossil fuels or other 

carbon containing compounds 

 

7 Saturated steam enthalpy Storage of saturated steam enthalpy table 

Used for interpolation 

to obtain saturated 

steam enthalpy values 

8 Superheated steam enthalpy Storage of superheated steam enthalpy table 

Used to interpolate to 

obtain superheated 

steam enthalpy values 

9 Burn emissions Store fossil fuel burn emissions data from coal mines  

10 
Emissions from electricity 

and heat 
Store coal mine electricity and heat emissions data  

11 
Escaped emissions of CH4 

during mining 

Store CH4 escaped emissions and CO2 escaped 

emissions during mining 
 

12 
Gas component during 

mining 

Store the components of gas in the process during 

mining 
 

13 Total carbon emissions 
Store the annual carbon emission fraction and total 

carbon emission of each coal mine 
 

The fields in Table 4 are calculated fields. 

(2) Scalar functions design 

Two functions, GetbhEn and GetgrEn, are designed to 

automatically get value of the field "enthalpy" in the data 

table " Emissions from electricity and heat " by interpolation. 

The specific design is omitted. 

(3) Trigger design 

In order to automatically update the field "Carbon content 
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of non-CO2 gas" in the data table " Escaped emissions of CH4 

during mining" when the data table " Gas component during 

mining " is changed, an insert and a update trigger are 

designed for the data table " Gas component during mining "; 

In order to achieve automatic interpolation of the field 

"Enthalpy" by call the scalar functions GetbhEn and GetgrEn, 

an update trigger is designed for the data table " Emissions 

from electricity and heat ".  

(4) Stored procedure design 

In order to realize the calculation of each part of carbon 

emission and the total carbon emission of each coal mine, an 

online stored procedure named "Carbon emission calculation" 

is designed. Double cursors are in the stored procedure. The 

outer cursor is used for dealing with each coal mine, and the 

inner cursor is used for dealing with each accounting unit of 

each coal mine.  

Table 4. Fields of data tables 

Serial number Fields Table 

1 Burn emissions Burn emissions 

2 

3 

4 

5 

Emissions for purchased electricity 

Emissions for output electricity 

Emissions for purchased heat 

Emissions for output heat 

Emissions from electricity and heat 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

CH4 destruction from torch combustion or catalytic oxidation 

CH4 emissions from exhaust system 

CO2 emissions from exhaust system 

CH4 emissions from extraction system 

CO2 emissions from extraction system 

CH4 destruction from gas recovery 

CO2 destruction from gas recovery 

CH4 emissions from post-mine activity 

ECH4 escaped emissions 

ECO2 escaped emissions 

Escaped emissions of CH4 during mining 

17 

18 

19 

20 

21 

22 

23 

24 

Ers 

Egrd 

Escd 

Egrr 

Escr 

Ech4ty 

Eco2ty 

Eco2 

Total carbon emissions 

Saturated steam enthalpy

PK Pressure

 Temperature

 Enthalpy

Escaped emissions of CH4 during mining

PK,FK1 Task number

 Gas CH4 volumetric concentration

 Gas volume of fire

 Gas oxidation rate by fire

 Carbon content of non-CO2 gas

 CH4 destruction from torch combustion or catalytic oxidation

 Total air inlet lane air flow

 Total air inlet lane CH4 volumetric concentration

 Total air inlet lane CO2 volumetric concentration

 Total air outlet lane air flow

 Total air outlet lane CH4 volumetric concentration

 Total air outlet lane CO2 volumetric concentration

 Annual operating hours of the mine

 CH4 emissions from exhaust system

 CO2 emissions from exhaust system

 Gas extraction and discharge volume

 Extraction system CH4 volumetric concentration

 Extraction system CO2 volumetric concentration

 CH4 emissions from extraction system

 CO2 emissions from extraction system

 Gas recovery volume

 Gas recovery CH4 volumetric Concentration

 Gas recovery CO2 volumetric Concentration

 CH4 destruction from gas recovery

                  CO2 destruction from gas recovery

 Gas recovery CO2 destruction

 CH4 emissions from post-mine activity

 ECH4 escaped emissions

                  ECO2 escaped emissions

 Submission person

 Submission time

 Submission description

 Review result

 Review person

 Review time

 Review description

Unit

PK Unit number

 Unit name

 Unit abbreviation

 Unit type

 Unit introduction

 Unit address

 Contact person

 Contact number

 Display order

 Horizontal ratio

Carbon Emissions Accounting Tasks

PK Task number

 Status

FK1,U1 Year

FK2,U1 Unit number

 Item to be reviewed

Gas component during mining

PK,FK1 Task number

PK Gas name

 Volumetric Concentration

 Submission person

 Submission time

 Submission description

 Review result

 Review person

 Review time

 Review description

User

PK Work number

 Password

 Identity

 Name

 Phone

FK1 Unit

 Question1

 Answer1

 Question2

 Answer2

 Permission

Total Carbon Emissions 

PK,FK1 Unit number

PK Year

                  Ers

 Egrd

 Escd

 Egrr

 Escr

                  Ech4ty

                  Eco2ty

 Eco2

Electricity emission factors

PK Year

 Emission factors

Superheated steam enthalpy

PK Temperature

PK Pressure

 Enthalpy

Emissions from electricity and heat

PK,FK1 Task number

 Electricity emission factors

 Purchased power

 Output power

 Emissions for purchased electricity

 Emissions for output electricity

 Purchased heat emission factors

 Purchased heat type

 Purchased heat

 Purchased heat temperature

 Purchased heat pressure

 Purchased enthalpy

 Purchased heat

 Emissions for purchased heat

 Output heat emission factors

 Output heat type

 Output heat

 Output heat temperature

 Output heat pressure

 Output enthalpy

 Output heat

 Emissions for output heat

 Submission person

 Submission time

 Submission description

 Review result

 Review person

 Review time

 Review description

Carbon containing materials

PK Materials name

 Materials type

 Gas composition

 Measurement unit

 Carbon content

 Carbon oxidation rate

 Emission factors

Burn emissions

PK,FK1 Task number

PK Fuel name

 ID

 Combustion volume source

 Combustion volume

 Emission factors source

 Emission factors

 Burn emissions

 Submission person

 Submission time

 Submission description

 Review result

 Review person

 Review time

 Review description

Accounting units

PK Unit number

U1 Unit type

FK1,U1 Affiliation unit

 Display order

 
Figure 5. Inter-table relationship 

4.3. Programming 

Taking ASP and C# as development languages, 

Dreamweaver 8.0 and Visual Studio 2019 as development 

platforms, an online carbon emission accounting system is 

designed. Among it, the carbon emission calculation is 
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realized by calling the stored procedure "carbon emission 

calculation". 

5. Application Analysis 

Coal Industry Group P is located in Pingdingshan City, 

Henan Province. There are 14 coal mines owned by it. The 

method proposed in this paper is applied to calculate carbon 

emissions of the 14 coal mines for each year from 2015 to 

2021 online. The carbon emission board of the 14 coal mines 

is shown in Figure 6.  

If we want to see the specific details of each carbon 

emission, we can do as the following two steps: Step 1, click 

on the blue number in the carbon emission board to see the 

accounting tasks. Take the carbon emission (596,755.9 tons) 

of mine 1 in 2021 as an example, the accounting tasks (There 

is only one accounting task 163 in this application case.) are 

listed in Figure 7. Step 2, click on the blue number in Figure 

7 to see its calculation process. For example, the calculation 

process of the total carbon emission (596755.9) of accounting 

task 163 is shown in Figure 8. In addition, if we want to view 

the composition of the total carbon emission of each 

calculation task, we can click on the right link  in Figure 

7. For example, the composition of the total carbon emission 

of accounting task 163 is shown in Figure 9.  

 

Figure 6. Carbon emission board of coal mines owned by Coal Industry Group P 

 

Figure 7. Carbon emission breakdown of Mine1 owned by Coal Industry Group P in 2021 

 

Figure 8. Calculation process of Eco2 
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If we want to make horizontal comparison of the carbon 

emission of each mine, we can click on the right link  in 

Figure 6. For example, the horizontal comparison of the 

carbon emission of each coal mine is shown in Figure 10. If 

we want to make vertical comparison of the carbon emission 

of a coal mine or Coal Industry Group P in different years, we 

can click on the bottom link  in Figure 6.  

 

Figure 9. Carbon emissions composition of accounting task 163 

 

Figure 10. Horizontal comparison of carbon emissions of coal mines owned by Coal Industry Group P in 2021 

For example, the vertical comparison of the carbon emission of Coal Industry Group P is shown in Figure 11, and the vertical 

comparison of the carbon emission of Mine1 is shown in Figure 12.  

From Figure 10, it can be seen that the carbon emission of the Mine 8 in 2021 is higher. By tracing the calculation process, it 

can be found that the main reason for the higher carbon emission of the Mine 8 is that their electricity and escaped emissions are 

larger.  

 

Figure 11. Vertical comparison of carbon emissions from 2015-2021 for Coal Industry Group P 

From Figure 11, it can be seen that the total carbon emissions of Coal Industry Group P are generally stable from 2015 to 2020, 

but the increase is larger in 2021. By tracing the calculation process, it can be found that the reason for the larger increase in 

2021 is the larger increase in electricity, heat and escaped emissions of coal mines owned by Coal Industry Group P in that year.  
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Figure 12. Vertical comparison of carbon emissions of Mine1 from 2015-2021 

From Figure 12, it can be seen that the carbon emissions of Mine 1 from 2015-2021 are relatively stable. 

 

6. Conclusion 

In view of the disadvantages of the traditional top-down 

stand-alone accounting method for carbon emission 

accounting of coal mines owned by the Coal Industry Group, 

such as inefficient data collection, cumbersome and error-

prone carbon emission calculation process, and lack of online 

sharing of carbon emission, an online carbon emission 

accounting method based on B/S structure for coal mines 

owned by the Coal Industry Group is proposed. Through the 

accounting process of carbon emission accounting tasks 

assignment, carbon emission data submission, carbon 

emission data audit, carbon emission calculation, carbon 

emission view, the top-down standalone accounting method 

is transformed into a bottom-up online accounting method. 

By converting manual table lookup into system automatic 

table lookup, the carbon emission calculation is automated, 

which improves the efficiency of carbon emission accounting 

and ensures the accuracy of carbon emission accounting 

results. By storing the accounting results remotely, the carbon 

emission accounting results are shared, which is convenient 

for the Coal Group administrators to make horizontal and 

vertical comparison of carbon emission of each coal mine, 

and is conducive to the effective monitoring and improvement 

of carbon emissions for coal mines owned by the Coal 

Industry Group. 

Acknowledgment 

Funding: This work supported by “the Fundamental 

Research Funds for universities in Henan Province, 

(SKJZD2023-01)”. 

References 

[1] SUN W, HUANG C C. Predictions of Carbon Emission 
Intensity Based on Factor Analysis and an Improved Extreme 
Learning Ma chine from the Perspective of Carbon Emission 
Efficiency[J]. Journal of Cleaner Production, 2022,338:130414.  

[2] Kasperzak Rainer, Kureljusic Marko, Reisch Lucas, et al. 
Accounting for Carbon Emissions—Current State of 
Sustainability Reporting Practice under the GHG Protocol[J]. 
Sustainability,2023,15(2). 

[3] Keller David P, Feng Ellias Y, Oschlies Andreas. Potential 
climate engineering effectiveness and side effects during a high 
carbon dioxide-emission scenario. [J]. Nature communications, 
2014, 5(Feb.). 

[4] Wang ZQ, Pu CHL. Construction and empirical evidence of 
carbon emission accounting system for urbanization in 
China[J]. Statistics and Decision Making,2022,38(07):57-61. 

[5] Ji Rongting, Huang Yanqiu, Cheng Hu, et al. Research on 
carbon sink accounting and carbon emission influencing 
factors of "green water and green mountain is golden 
mountain" practice innovation base: an example from Ninghai 
County, Zhejiang Province[J]. Journal of Ecology and Rural 
Environment,2022,38(08):1002-1009. 

[6] V. K. Arora, J. F. Scinocca, G. J. Boer, J. R. Christian, K, et al.. 
Carbon emission limits required to satisfy future representative 
concentration pathways of greenhouse gases[J]. Geophysical 
Research Letters, 2011,38(5). 

[7] Sheeraz Kirmani, Majid Jamil, Iram Akhtar. Economic 
feasibility of hybrid energy generation with reduced carbon 
emission[J]. IET Renewable Power Generation,2018,12(8). 

[8] Koondhar Mansoor Ahmed, Shahbaz Muhammad, Ozturk 
Ilhan, et al. Revisiting the relationship between carbon 
emission, renewable energy consumption, forestry, and 
agricultural financial development for China. [J]. 
Environmental science and pollution research international, 
2021, 28(33). 

[9] Smoliński Adam, Bąk Andrzej. Clean Coal Technologies as an 
Effective Way in Global Carbon Dioxide Mitigation[J]. 
Energies, 2022,15(16). 

[10] Mehdi Ghommem, Muhammad R. Hajj, Ishwar K. Puri. 
Influence of natural and anthropogenic carbon dioxide 
sequestration on global warming[J]. Ecological Modelling, 
2012, 235-236. 

[11] Wang Xiaoyu, Cai Ying, Liu Gang,et al. Carbon emission 
accounting and spatial distribution of industrial entities in 
Beijing—Combining nighttime light data and urban functional 
areas[J]. Ecological Informatics,2022,70. 

[12] Lei Yutao, Zhang Xuan, Sun Jingjing. Estimation and 
prediction of carbon emission reduction potential in China's 
manufacturing sector[J]. Statistics and Decision Making, 2023, 
(04):168-173. 

[13] Liu Zhu, Deng Zhu, He Gang, et al. Challenges and 
opportunities for carbon neutrality in China[J]. Nature Audits 
Earth & Environment,2021,3(2). 

[14] Friedlingstein Pierre, Jones Matthew W, O'Sullivan Michael, 
et al. Global Carbon Budget 2021[J]. Earth System Science 
Data, 2022,14(4): 1917-2005. 

[15] CONG R G, WEI Y M. Potential Impact of Carbon Emissions 
Trading (CET) on China's Power Sector: A Perspective from 
Different Allowance Allocation Options[J]. Energy, 2010, 
35(9):3921-3931.  



 

92 

[16] Wang Guoyu, Zhou Jinsheng. Multiobjective Optimization of 
Carbon Emission Reduction Responsibility Allocation in the 
Open-Pit Mine Production Process against the Background of 
Peak Carbon Dioxide Emissions[J]. Sustainability,2022,14(15). 

[17] Jin Ling, Hao Chengliang, Wu Lixin, et al. Research on the 
peak CO2 emission pathway of China's coal chemical 
industry[J]. Environmental Science Research, 2022, 
35(02):368-376. 

[18] Zhou You. Study on the construction of greenhouse gas 
accounting model and emission reduction strategy for open pit 
coal mines[J]. Coal Engineering,2019,51(07):138-141. 

[19] Zhang S-L, Cui X-Q, Wang K, et al. Locked-in carbon 
emissions of coal power in China and its impact on emission 
reduction targets[J]. China Population-Resources and 
Environment, 2020, 30(08):31-41. 

[20] Liu Fuming, Cai Qingxiang, Chen Shuzhao, et al. A model for 
measuring greenhouse gas emissions due to energy 
consumption in open pit coal mines[J]. China Mining, 
2012,21(06):61-6. 

[21] Zeng Fanwei, Liu Jingjing. Research on the carbon footprint 
calculation scheme of coal products[J]. Coal 
Engineering,2017,49(12):169-172. 

[22] Liu Zhu, Sun Taochun, Yu Ying, et al. Near-Real-Time Carbon 
Emission Accounting Technology Toward Carbon 
Neutrality[J]. Engineering,2022,14. 

[23] Liu Zhu, Guan Dabo, Wei Wei. Accounting for carbon dioxide 
emission data in China[J]. China Science: Earth Science, 2018, 
48(07):878-887. 

[24] YANG Yongjun, ZHANG Shaoliang, HOU Hubing. Study on 
the estimation of greenhouse gas fugitive emissions from coal 
mining[J]. China Coal,2014,40(01):114-117. 

[25] Wang P.P., Zhao Y.C., Zhang J.Y., et al. Research progress of 
carbon measurement methods for coal-fired power plants under 
double carbon target[J]. Clean Coal Technology, 2022, 
28(10):170-183. 

 

 


