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1 Scope

GB 21346-2022 is the Chinese national standard on the norm of energy consumption per
unit product of electrolytic aluminum and alumina, in the field of energy and heat transfer
engineering. It carries no /T suffix, which in the Chinese system means compliance is
mandatory: a product or a practice within its scope has to meet it to be lawfully made, sold
or carried out in China. It was issued on 29 December 2022 by the State Administration for
Market Regulation; Standardization Administration of China, and has been in force since 1
January 2024. Classification: ICS 27.010, CCS FO1. This page is published from the official
record of the standard held by the Chinese standards administration: the identification, the
dates, the classification and the issuing body are taken from there. The clause text, the
tables and the numeric limits are in the document itself, which is delivered complete in
English translation.

This document specifies the levels, technical requirements, statistical scopes and
calculation methods for the norm of energy consumption per unit product of electrolytic
aluminum and alumina. This document is applicable to the calculation and assessment of
energy consumption per unit product of electrolytic aluminum and alumina production, as
well as the energy consumption control of new construction, renovation and extension
projects.

2 Normative References

The contents of the following documents constitute indispensable clauses of this document
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through the normative references in the text. In terms of references with a specified date,

only versions with a specified date are applicable to this document. In terms of references
without a specified date, the latest version (including all the modifications) is applicable to
this document.

GB/T 1196 Unalloyed Aluminum Ingots for Remelting
GB/T 2589 General Rules for Calculation of the Comprehensive Energy Consumption

GB/T 12723 General Principles for Establishing Allowance of Energy Consumption per Unit
Throughput YS/T 803 Smelter Grade Alumina

3 Terms and Definitions

The terms and definitions defined in GB/T 2589 and GB/T 12723 are applicable to this
document.

4 Levels of the Norm of Energy Consumption

4.1 The levels of the norm of energy consumption per unit product of electrolytic aluminum
are shown in Table 1, in which, Level-1 represents the lowest energy consumption. shall not
be greater than Level-3 in Table 2; the access value of energy consumption per unit product
of newly constructed, renovated and extended alumina enterprises shall not be greater than
Level-2 in Table 2.

6 Statistical Scope and Calculation Method of Energy

Consumption of Electrolytic Aluminum Products

6.1 Statistical Scope of Energy Consumption

6.1.1 The statistics of the AC power consumption of aluminum liquid include: the AC power
consumed by the process of the electrolysis workshop belonging to the production system;
the AC power consumed by the stop-slot conductive bus bar and the short-circuit junction in
the electrolysis workshop, the AC power consumed during the roasting and start-up of the
electrolytic cell, the AC power consumed by the external compensation bus and the AC
power consumed by the corridor bus needs to be deducted in calculation.

6.1.2 The statistics of the comprehensive AC power consumption of aluminum liquid
include: the AC power and line loss consumed by the electrolysis workshop belonging to
the production system, the power supply workshop (rectification station), power workshop
(air compressor station), and purification workshop (mainly in charge of flue gas
purification, electrolytic desulfurization and material transportation) belonging to the
auxiliary production system, and workshop and the management department for lighting,
heating, cooling and bathing, etc. belonging to the affiliated production system; the AC
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power consumed by electrolytic desulfurization in the electrolytic series of flue gas
purification needs to be deducted in calculation.

6.1.3 The statistics of the comprehensive AC power consumption of aluminum ingots
include: the AC power and line loss consumed by the electrolysis workshop and casting
workshop belonging to the production system, the power supply workshop, power
workshop and purification workshop belonging to the auxiliary production system, and
workshop and the management department for lighting, heating, cooling and bathing, etc.
belonging to the affiliated production system; the AC power consumed by electrolytic
desulfurization in the electrolytic series of flue gas purification needs to be deducted in
calculation.

6.1.4 The statistics of the comprehensive unit consumption of aluminum ingots include: the
AC power and various other energy sources consumed by the electrolysis workshop and
casting workshop belonging to the production system, the power supply workshop, power
workshop and purification workshop belonging to the auxiliary production system, and
workshop and the management department for lighting, heating, cooling and bathing, etc.
belonging to the affiliated production system.

6.1.5 The calculation of energy consumption indicators of electrolytic aluminum products
only includes the output and energy consumption of aluminum ingots and electrolytic
aluminum liquid for re-melting, and does not include the output and energy consumption of
multi-variety requirements of GB/T 1196 or the contract), expressed in (t).

6.2.1.2 The AC power consumed by the stop-slot conductive bus bar and the short-circuit
junction shall be calculated in accordance with Formula (2): Where, Qfj

---the AC power consumed by the voltage drop of the stop-slot conductive bus bar and the
short-circuit junction in the electrolytic series during the reporting period, expressed in (kW

h); Qj
---the AC power consumed by the electrolytic series of process during the reporting period,
expressed in (KW h); Nt

---the number of stop-slot days during the reporting period, expressed in (d); Vt

---the measured value of the voltage drop of each stop-slot conductive bus bar and short-
circuit junction, expressed in (V); VX

---the cumulative DC voltage of the electrolytic series during the reporting period,
expressed in (V d).

6.2.1.3 The DC power consumption during the roasting and start-up of the electrolytic cell
shall be calculated in accordance with Formula (3): Where, Qqj

---the AC power consumed during the roasting and start-up of the electrolytic cell during the
reporting period, expressed in (kW h); Qj
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---the AC power consumed by the electrolytic series of process during the reporting period,
expressed in (kW h); Ng

7 Statistical Scope and Calculation Method of Energy

Consumption of Alumina Products

7.1 Statistical Scope of Energy Consumption

7.1.1 The statistics of the energy consumption of the Bayer process include: the process
energy consumption of alumina products by batching workshop, dissolution workshop,
sedimentation workshop, decomposition workshop, roasting workshop and evaporation
workshop, which belong to the production system, as well as laboratory and water supply
workshops, which belong to the auxiliary production system; the energy consumption of the
condensed return water with oil in the evaporation and dissolution process needs to be
deducted in calculation.

7.1.2 In addition to the workshops included in

7.1.1 described above, the statistics of the comprehensive energy consumption of the
Bayer process also include the comprehensive energy consumption of alumina products by
gasification furnace, machine maintenance, warehouse and transportation workshops,
which belong to the auxiliary production system, as well as the production command
system (factory department) and the departments and organizations serving production in
the factory area, which belong to the affiliated production system.

7.1.3 The statistics of the energy consumption of other processes include: the process
energy consumption of alumina products by batching workshop, clinker sintering workshop,
dissolution workshop, sedimentation workshop, decomposition workshop, roasting
workshop and evaporation workshop, which belong to the production system, as well as
other process energy consumption of alumina products by laboratory and water supply
workshops, which belong to the auxiliary production system.

7.1.4 The statistics of the comprehensive energy consumption of other processes include:
the comprehensive energy consumption of other processes of alumina products by
batching workshop, clinker sintering workshop, dissolution workshop, sedimentation
workshop, decomposition workshop, roasting workshop and evaporation workshop, which
belong to the production system, laboratory, water supply, thermal power, gasification
furnace, machine maintenance, warehouse and transportation workshops, which belong to
the auxiliary production system, as well as the production command system (factory
department) and the departments and organizations serving production in the factory area,
which belong to the affiliated production system.

7.1.5 The energy consumed by the waste heat utilization device is included in the energy
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