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Energy balances use a simple aggregation method where each energy
source 1s converted to a common energy unit and aggregated by
simple addition. Two types of units are commonly used:
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Precise (or scientific) units: Scientific units include calorie, joule, Btu
and kWh. These indicate the heat or work measures of the energy.
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Energy Accounting Framework

Joule

The unit of heat in the Sl-system. The Joule is

a unit of energy equal to the work done when a force of one
newton acts through a distance of one meter.

*4.184 joule of heat energy (or one calorie) is required to raise
the temperature of a unit weight (7 g) of water from 0°C to 7°C,
or from 32°F to 33.8°F



Energy Accounting Framework

Calorie

A calorie is commonly defined as

the amount of heat required to raise the temperature of one
gram of water 1 °C

*1 kcal = 4184 J = 3.9683 Btu = 1000 cal

BTU - British Thermal Unit

The unit of heat in the imperial system - the BTU - is

the amount of heat required to raise the temperature of one
pound of water through 71°oF (568.5°F - 59.5°F) at sea level (30
inches of mercury).

Joules to BTU conversion calculator (rapidtables.com)

Joule Calorie BTU
Joule - 0.2390 0.000948
Calorie 4.184 — 0.00397

BTU 1055 252


https://www.rapidtables.com/convert/energy/Joule_to_BTU.html
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Imprecise (or commercial) units: These units provide a sense of
physical

Table 2.9 Conversion from

; : : : Energy units
precise to imprecise units

1 Mtoe 107 Geal

1 Mtoe 3.968 x 107 MBtu
1 GWh 860 Geal

1 GWh 3412 MBtu

1 TJ 238.8 Geal

1 TJ 947.8 MBtu

1 MBtu 0.252 Geal

1 MBtu 2.52 x 107® Mtoe
1 Geal 10" Mtoe

1 Geal 3.968 MBtu

For example, IEA defines the ton of oil equivalent as
one metric ton of crude oil having a net calorific value of 10 Gcal (=41.9 GJ).



4. Gt 7%

\ T SHANGHAI UNIVERSITY OF FINANCE AND ECONOMICS

RS PR

RedE-~ P RiE “fitoh B = ol + |ATH W + G ZH0 R SE
WG . it ZRA T s e gs W S F iz S5 rh AN m] ak fa 1) 1R 22
El A LR .

] 7 .

N ARAFAEERWE?

L BRI s BRIk B 2B =800 M EEAE, H S 8oE kIR T H A
Aok Rk, P FERS [a) BT EE v F] AT REAFAE A — B

2. iR A HE R, F—MeEREMRSANE AT R XAARNITE L (EE,
AR, sERAD  MMEFEREER (WERBEER. NCV 5 GCVIEHD ek
(|Tp=3

3. QuHRZE SR M REIRE A0 T AT REAS AR R B AN 2, R L HEE T R A LR
Z= (WD IEHD S

4. B SHEFEMNE ARG KA MR SR IR R R AT P E, R
Fo. ElERS B AER ARSI, b oRIRE .



L OF Fiy
& @
L N by é/ ~
is] A
1917

SHANGHAI UNIVERSITY OF FINANCE AND ECONOMICS

- B A AZsagrE?
- B N ATEMN G RALR ISR ?
- A BediAZ ARSI AR . R HOR B T B =R

SERR . Al 7E SankeyMATIC | 2 1| e IR -1 2% 18] 2



5oy ReiRT TR A S

1. FeAE Y
REVi TR & — M ATt 8%, RGtidx — A B KB X
TEREE B BAN BRI I L4 . A ZH 3%, BIERH
BRI A SR A AR, EURERANER,
R EEIREA R TR EETE, HRERES5MHZ
5] P, (BXE B4 (UNSD, IRES)

W SRR EREEEHARR?




Energy Basics BeR 25 A

B Table 2.1 Categories of energy commodities

Form Primary Secondary

B Table 2.2 Energy classifications

Renewability Commercial Non- Conventional Non-
commercial/ conventional
Traditional
Renewable Large hydro Animal residue Solar energy
Geothermal Crop residue Mini/micro
Sustainably hydro projects
sourced fuel-
wood
Windmills and
water mills
Non-renew- Fossil fuels (coal, Unsustainable Oil from oil
able oil, natural gas) fuelwood sands
Qil from coal
or gas

Source Author
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The supply}nvo ves indigenous production, imports or exports of
fuel and changes 1n ptock levels (either stock pileup or stock draw
down).
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* Resource-rich country, supply segment
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Energy Balance Table

Transformation

Figure 2.1. Energy Flow in the Energy Balance

‘A Total Final Energy Consumption

* Indigenous
Production

* Imports
* Exports

* |nternational
Marine Bunkers

* |nternational
Aviation Bunkers

* Stock Changes

* Total Primary
Energy Supply

* Transfers
s Transformation

(Input and Qutput)

- Main Activity
Producer:
Electricity Plants

- Charcoal
Processing

* Loss and Own Use

- Own Use

-Distribution Losses

= Discrepancy

* [ron and Steel

* Chemical

* Non-ferrous Metals

* Non-metallic Mineral Products
+ Transportation Equipment

* Machinery

+ Mining and Quarrying

+ Food, Beverages, and Tobacco
+ Pulp, Paper, and Printing

= Wood and Wood Products

= Construction

« Textiles and Leather

= Mon-specified Industry

Source: |[EA and IEEJ (2018), ‘ International Standard of Energy Demand and Supply’,
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» Residential and Commercial

» Commerce and Public Services
» Residential

+ Agriculture
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* Non-specified Others

» Transformation Sector
* Industry Sector

+ Transport Sector
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wNormally the framework is applied to each individual fuel or energy type
used in an economy and thus the energy account is essentially a matrix where
 Each type of fuel is considered along the columns. The columns are chosen
based on the importance of energy commodities in the country under
consideration. More diversified the energy system, more detailed accounting
is required.
« Each row captures the flow of energy. The rows are organized in three main
blocks to indicate the supply of energy, its transformation and final use (see
Fig. 2.3).
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As energy is used for meeting certain needs, it is used in
conjunction with appliances. The efficiency of the appliance
affects the demand. The consumer 1s interested in the useful
energy (1.e. the energy required to meet the need and not

the final or primary energies). Reducing losses can
reduce pressure on fuel demand.
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An example will clarify this point. For example, a person
wants to travel 10 kilometres 1n a car which uses one litre of
fuel per 10 km. Transportation of fuel from refinery to the
user involves a 5% loss. The refinery operates at an
efficiency level of 95% and produces 30% gasoline from the

crude o1l it uses.

The crude o1l recovery rate from the

national fields 1s 20% at present. How much crude oil is

required to ¢

omplete the distance?
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The content of Energy Balance Table

1. Upper sector (Primary Energy Supply) — This sector intends to show flows
representing indigenous energy production, imports, and exports in the
national territory, as well as stock changes to provide information on the
amount of energy available in the national territory during the reference
period. The supply flows consist of production of primary energy products
and imports of both primary and secondary energy products. The flows
removing energy from the national territory are exports of primary and
secondary energy products and international bunkers. The aggregate of the
balance, which is the total energy supply, is computed as:

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

:_T__f%”."__f__?Fﬂ‘??.‘?f?_?_.f_ﬁ?__‘_‘??fF‘_.*i‘__5%‘.?_?_‘_’??’.’__5__.T.__5_?_???_?'?9‘_?9?5?_?_:
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The content of Energy Balance Table (to be continued)

2. Middle sector (Energy Transfer and Transformation) — This sector intends
to show flows of how energy is transformed, transferred, used by energy
industries for their own use, and losses 1n distribution and transmission.
Power generation and petroleum refinery processes are major activities in
this sector.

3. Lower sector (Final Energy Consumption) — This sector intends to show
flows of how energy is being consumed by the final users. The flows reflect
the final energy consumption and non-energy use of energy products. Thus, it
excludes deliveries of fuel and other energy products for use in
transformation processes and use of energy products for the energy needs of
the energy industries (both covered in the middle block). Final energy
consumers are grouped into three main categories:

() Manufacturing, constructlon and non-fuel mining industries;

(;l) Transport; and |
(u[) Others (agriculture, forestry and fishing, commerce and public services, househoids

and other consumers).
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The content of Energy Balance Table (to be continued)

A separate row 1s reserved for the statistical difference, which 1s
defined as the difference between the total supply of energy products
and 1ts total use.

The statistical difference occurs because of the discrepancy
arising from various practical limitations and problems related to the
collection of the data which make up supply and demand.

These include sampling or other collection errors and/or data
taken from different data sources which use different time periods,
different spatial coverage, different fuel specifications, or different
conversions from volume to mass or from mass to energy content in
the supply and demand sides of the balance.

Statistical Difference = Total Primary Energy Supply + Transfers +
Transformation + Energy Industries’ Own Use +

Losses - Final Consumption
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Conversion

Transformation input (-) and output (+)
Net Apparent Supply = PES-TI + TO-O - T&D

Energy sector's own use (O) (-)
Net Supply (NS) = Net Apparent Supply +/- SD

Transmission and Distribution (T&D) losses [-]

Conversion

Net Supply Available (NS)

‘ NS =NDC = FEC

Net Domestic Consumption (NDC) N

Final energy consumption (FEC
o P (FEC) Demand

Agriculture (A) s Demand

Industry (1)

FEC=A+1+T+R+C+N
Transport (T)

Residential (R)

i& TE ﬂ%% . @Dmmercial (C}

Non-energy uses (N)


https://www.iea.org/countries
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https://www.censtatd.gov.hk/wbr/B1100002/B11000022022AN22/att/sc/B11000022022AN22.pdf
https://www.dsec.gov.mo/zh-CN/Home/Publication/YearbookOfStatistics
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