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水泥企业能耗数据转换为碳排放数据技术规范 

1  范围 

ԅ ᴑҙ № ȁ ӈȁ ҍ

Ȃ 

ҹץ ֟ҹҺ ҙⱵ ֟ᴑҙ ᶫ

̆ҹ ᶫ Ȃῒז ֟ᴑҙ Ȃ 

2  引用文件   

Ҋ↓ ᴆ̔ 

ȇᴑҙ ᵣ ҍ  ֟ᴑҙȈ 

GB 16780ĺ2021  ᵝ֟  

GB 17167  ᵝ ΐ ↕ 

GB/T 21372   

GB/T 27977  ֟  

GB/T 32151.8  ҍ 8 №̔ ֟ᴑҙ 

GB/T 35461  ֟ᴑҙ ΐ  

JJF 1356  ᵝ ̂ḱ ̃ 

JC/T ᵝ֟ ̂ ̃ 

₄ ᴆֽ̆ ԍ ȂҌ ᴆ̆ῒ

̂ ḱ ̃ ԍ Ȃ 

3  术语 

3.1   energy measuring 

֟ȁỮ ȁ ȁᶏ Ҭ̆ ȁ ≠

ץ̆ ≠ ᴇ ῒ̆ ῏ԍ

Ȃ̂ JJF 1356  ᵝ ̂ḱ ̃ 3.3̃ 

3.2  fossil fuel combustion emission 

Ҭ֟ Ȃ̂ GB/T 32151.8ĺ2023  ҍ

8 №̔ ֟ᴑҙ 3.11̃ 
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3.3  ᵞᵝ  net calorific value 

ῃ ̆ῒ ֟ Ҭ ץ ̆Ӟ ᵞᵝ ṿȂ̂ ᴑҙ

ᵣ ҍ  ֟ᴑҙ 3.10̃ 

3.4   carbon oxidation rate 

Ҭ Ҭ ῃ ҹԋ № (ᴑҙ ᵣ ҍ

 ֟ᴑҙ 3.11) 

3.5  ‪ ῀ ⱬ emission from net purchased electricity 

ᴑҙ‪ ῀ᶏ ֟ ԋ Ȃ(ᴑҙ ᵣ ҍ  

֟ᴑҙ 3.6) 

3.6  ᵝ֟   fuel consumption per unit product of clinker 

ῤ̆ ᵝ ֟ ȁ ̆ 1 t

‰ Ȃ(GB 16780ĺ2021  ᵝ֟  3.3) 

3.7  ᵝ֟   electricity consumption per unit product of clinker 

ῤ̆ ᵝ ֟ ̆ 1t Ȃ 

( ̔GB 16780ĺ2021  ᵝ֟  3.4) 

3.8  ᵝ֟  energy  consumption per unit product of clinker 

ῤ̆ ᵝ ֟ ̆ 1t

Ȃ( ̔GB 16780ĺ2021  ᵝ֟  3.1) 

4  能耗数据转化碳排放数据边界与要求 

4.1   

ᴆ ֟ ׆ ῀ ֟ ⌠ ῀ ҹ Һ ֟

ꜛ ֟ Ȃ ֟ GB/T 27977Ȃ 

ῤ ‪ ῀ ⱬ Ȃ

ҹ ҍ‪ ῀ ⱬ ᵝ֟ ȁ

ᵝ֟ ȁ ᵝ֟ ‪ᵩ Ȃ 

ᴑҙ ᵣ ᶏ ף ̆ ᵣ ף

̆p Ҍ ῀ Ȃᴑҙ ᶏ ᵣ ̆

Ȃ 
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4.2   

ᴆ ⌠ ԍ ῤ ҈ ̆ ҹ

ῤ Ȃ
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Ҭ̔ 

E xƧƧ ῤ̆ ֟ ‪ ῀ ⱬ֟ ̆ ᵝҹ ԋ ̂tCO2̃̕  

AD ƧƧ ῤ̆ ֟ ‪ ῀ ̆ ᵝҹᾠ ̂MW∙h̃̕ 

EF ƧƧ ̆ ῃ ⱬ ꜚ ṿ̆ ᵝ

ҹ ԋ /ᾠ ̂tCO2/MW∙h̃Ȃ 

5.2   

5.2.1   

ȇ ᵝ֟ Ȉ̂ GB16780ĺ2021̃ ⌠ ῤ ֟

ᵝ֟ ȁ ᵝ֟ ᵝ֟ ȁ ᵝ ‪ᵩ

Ȃᶭ ȇᴑҙ ᵣ ҍ  ֟ᴑҙȈ ȇ

ҍ  8 №̔ ֟ᴑҙȈ̂ GB/T32151.8̃ Ȃ

‰ ȁ ֟ ȁ ᵞᵝ ȁ ᴨᾢ

ᶏ ῒ̆Ҭ ‰ ȁ ᵞᵝ ↕

ṿ̆ ᵝ ṿ ȁ ȁ ‰ ᵞᵝ

ṿ̆ ṿ AȂ 

5.2.2  

1) ֟ ꜚҬ̆ ԍץ ҹҺ ᴑҙ̆ῒ ֟ ԋ

̂3̃ ̔ 

 𝐸 = 𝐹𝐶 /𝜑 × 𝐸 ································································ (3) 

Ҭ̔ 

E ƧƧ ῤ̆ ֟ ̆ ᵝҹ ԋ ̂tCO2̃̕ 

FC ƧƧ ῤ̆ ֟Ҭ ‰ ᶏ ̆ ᵝҹ t̂cẽ̆ Ὲ 4̂̃

 ̕

E ƧƧ ᵝ ֟ ̆ ᵝҹ ԋ ̂tCO2/t̃ ԋ

҆ ̂tCO2/10
4Nm3̃̆ Ὲ ̂5̃ Ȃ 

𝜑ƧƧҺ ‰ ̆ ᵝҹ ‰ ̂tce/t̃ ‰ ҆

̂tce/104Nm3̃Ȃ 

Ҭ̔ 
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 𝐹𝐶 = (𝑒𝑠ℎ + 𝐸ℎ𝑒) × 𝑃𝑠ℎ × 10−3 ············································· (4) 

Ҭ̔ 

eshƧƧ ῤ̆ ᵝ֟ ̆ ᵝҹ ᾥ ‰ ̂kgce/t̃̕  

EheƧƧ ῤ̆ ᵝ ‪ᵩ ‰ ̆ ᵝҹ ᾥ ‰

̂kgce/t̃̆ Ὲ ̂6̃ ̕ 

PshƧƧ ῤ̆ GB/T 21372 ֟ ̆ ᵝҹ̂t̃Ȃ 

 𝐸 = 𝑁𝐶𝑉 × 𝐶𝐶 × 𝑂𝐹 ×
44

12
 ············································· (5) 

Ҭ̔ 

NCV ƧƧ ῤ̆ ⱴ ᵞᵝ ̆ ᵝҹ ̂GJ/t̃̕ 

CC ƧƧ ᵝ ṿ ̆ ᵝҹ ̂tC/GJ̃̕ 

OF ƧƧ ̂%̃Ȃ 

 𝐸ℎ𝑒 = 𝜔 × 0.1229 ·························································· (6) 

Ҭ̔ 

÷ƧƧ ῤ̆ ᵝ ‪ᵩ ̆ ᵝҹ ̂kW∙h/t̃̕ 

0.1229ƧƧ ⱬ ‰ ̆ ᵝҹ ᾥ ‰ [kgce/(kW¥h)]Ȃ 

2) ֟ ꜚҬ̆ ԍᶏ ᴑҙ̆ῒ ֟ ԋ

̂7̃ ̔ 

 𝐸 = ∑ (𝐹𝐶 𝑖/𝜑𝑖 × 𝐸 𝑖)
𝑛
𝑖=1  ··············································· (7) 

Ҭ̔ 

E ƧƧ ῤ̆ ֟ ̆ ᵝҹ ԋ ̂tCO2̃̕ 

FC iƧƧ ῤ̆ ֟Ҭ i ‰ ᶏ ̆ ᵝҹ t̂̃̆ Ὲ 8̂̃

 ̕

E iƧƧ ᵝ i ֟ ̆ ᵝҹ ԋ ̂tCO2/t̃

ԋ ҆ ̂tCO2/10
4Nm3̃̆ Ὲ ̂9̃ Ȃ 

𝜑𝑖ƧƧ i ‰ ̆ ᵝҹ ᾥ ‰ ̂tce/t̃ ᾥ ‰

̂tce/104Nm3̃Ȃ 

Ҭ̔ 
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 𝐹𝐶 𝑖 = 𝐹𝐶𝑖 × 𝑁𝐶𝑉 𝑖/𝑁𝐶𝑉 ················································· (8) 

Ҭ̔ 

FCiƧƧ ῤ̆ i ̆ ᵝҹ ̂t̃ ҆ 1̂04Nm3̃̂ t̃̕  

NCV iƧƧ ῤ̆ i ⱴ ᵞᵝ ̆ ᵝҹ ̂GJ/t̃ 

NCV ƧƧ ῤ̆ ‰ ᵞᵝ ̆ ᵝҹ ̂GJ/t̃Ȃ 

 𝐸 𝑖 = 𝑁𝐶𝑉 𝑖 × 𝐶𝐶 𝑖 × 𝑂𝐹 𝑖 ×
44

12
 ··········································· (9) 

Ҭ̔ 

NCV iƧƧ ῤ̆ ⱴ ᵞᵝ ̆ ᵝҹ ̂GJ/t̃̕ 

CC iƧƧ ᵝ ṿ ̆ ᵝҹ ̂tC/GJ̃̕ 

OF iƧƧ ̂%̃Ȃ 

5.2.3  ֟‪ ῀ ⱬ֟  

‪ ῀ ⱬ֟ ԋ Ὲ ̂10̃ ̔ 

 𝐸 = (𝑊𝑠ℎ − 𝜔) × 𝑃𝑠ℎ × 𝐸𝐹 × 10−3 ······································ (10) 

Ҭ̔ 

E ƧƧ ῤ̆‪ ῀ ⱬ֟ ̆ ᵝҹ ԋ ̂tCO2̃̕ 

WshƧƧ ῤ̆ ᵝ֟ ̆ ᵝҹ ̂kW∙h/t̃Ȃ 

5.2.4   

ᵝ֟ ȁ ᵝ֟ ᵝ֟ ῏ Ὲ

̂11̃̆ ῒҬңҩ ₮ ѿҩ ԍ҉ץ Ȃ 

 𝐸𝑠ℎ = 𝑒𝑠ℎ + 0.1229 × 𝑊𝑠ℎ 

······ 

i

ƧƟ

 Ҭ̔ƧƧ
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c) ᴑҙ └ ̆ ̆ ̕ 

d) ᴑҙ ΐ ҙ ‰ ̕ 

e) ΐ ῤ ‰̕ 

f) ‰ȁ ̆ Ḡ ȁ ȁ‰ Ȃ 

g) ᴑҙ ᵬҹ ȁ ̆ ꜚ ᶭ ̆

≠ Ȃ 

h) ₮ ҍ ֜ Ȃ 
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附录 A 

常用化石燃料相关参数缺省值 

 
ᵝ 

ᵞᵝ
*1
 

̂ GJ/t ̆

GJ/10
4
Nm

3
̃ 

ᵝ ṿ

 

̂tC/GJ̃ 

 

̂%̃ 
̂tce/t̆

tce/10
4
Nm

3
̃ 

ᵣ  

֟  t 23.076
*7
 0.02618

*3
 

99
*3
̂

̃ 

0.7874  

 t 26.700
*2
 27.4

*3
¦10

-3
 0.9110  

֟  t 25.909
*9
 26.1

*3
¦10

-3
 0.8840  

 t 11.9
*2
 28

*3
¦10

-3
 0.4060  

 t 26.344
*5
 25.41

*3
¦10

-3
 0.8989  

¦4 Ἂ
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