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CM Plus corporation aims to optimize production processes and energy utilization
while complying with the requirements of Good Manufacturing Practices (GMP)
for pharmaceuticals in a Vietnamese pharmaceutical plant.

The current production status and energy consumption of solid dosage
pharmaceuticals manufacturing plants in Vietnam will be analyzed. Energy loss
was identified, and energy saving and COZ emission reduction measures will be
considered by optimizing the production process and energy utilization. JCM
methodology will be proposed for air conditioning optimization through EMS and
the expected reduction in emissions will be calculated. Additionally, CM Plus will
propose to the Vietnamese government to establish appropriate base units per
product production and to promote energy savings and GHG emission reduction

activities by monitoring based on these base units.
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Energy Conservation (Energy optimization of production processes)
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In this FS, production processes and energy utilization were optimized while complying with
the requirements of GMP for pharmaceuticals at a Vietnamese pharmaceutical plant. The results
showed that if the proposed system and measures are introduced, an annual electricity
consumption and COZ2 emissions will be reduced by 1,205 MWh and 969 tCOZ2 respectively.
Additionally, it was estimated that introduction of the system and measures in all over the
Vietnam would achieve a reduction of 24,225 tCO2 in total between 2027 and 2030.

Furthermore, CM Plus Corp. had multiple meetings with the Vietnamese government and
discussed the importance of introduction of establishing an appropriate base unit per product
production.
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Feasibility Study project for the JCM (2022FY)

Country: Vietnam Category: Energy Conservation (Energy optimization of production processes)

JCM feasibility study on energy saving and production efficiency improvement
through production process optimization at a pharmaceutical plant in Vietham

Implementing Organization : CM Plus Corporation
Optimizing production processes and energy utilization while complying with the requirements of Good Manufacturing Practices
(GMP) for pharmaceuticals is a groundbreaking and innovative effort that has not been undertaken in the Vietnam pharmaceutical
industry to achieve energy savings.

Overview of Study

Analyzed the current production status and energy consumption of solid dosage pharmaceuticals manufacturing plants in Vietnam.
Identified energy loss, and considered energy saving and CO2 emission reduction measures by optimizing the production process
and energy utilization. JCM methodology proposal for air conditioning optimization through EMS and calculated the expected
reduction in emissions. Additionally, we proposed to the Vietnamese government to establish appropriate base units per product
production and to promote energy savings and GHG emission reduction activities by monitoring based on these base units.

Prospects for Dissemination

1.Analysis of the trend of related policies and systems
2.Examination of the business plan

3.Examination of challenges and countermeasures

4.Examination of system improvement and improvement proposals
5.Calculation of expected emissions reduction

Demonstration project utilizing government support
systems such as NEDO. By collaborating with the
Vietnam Pharmaceutical Association (VNPCA), we will
promote the demonstration project through seminars.
In addition, we will work to disseminate the results to

other factories within Vietham and also aim for
widespread implementation in Indonesia and Thailand.

6.Proposal activities for improving system to stakeholders

GHG Emission Reduction

A proposal was made for a new JCM methodology entitled "Reducing Energy Consumption in Cleanroom HVAC Optimization by
Introducing EMS in Solid Dosage Pharmaceuticals Manufacturing Plants.” The proposal aims to reduce energy consumption by
controlling the air volume and operation time of the air conditioning system based on the cleanliness level of each room. Based
on the assumption that the air change of the air conditioning system is reduced from 20 times per hour to approximately 15 times
per hour due to the introduction of EMS, it is estimated that there will be an annual reduction of 1,205 MWh in electricity
consumption and a reduction of 969 tCO2 emissions. Additionally, the introduction of the system in Vietnam is projected to reduce
24,225 tCO2 from 2027 to 2030 and 193,800 tCO2 from 2031 to 2035, with 5 and 20 installations per year, respectively.

Feasibility Study project for the JCM (2022FY)
Category: Energy Conservation (Energy optimization of production processes)

Country: Vietham

Technology Outline

B The introduction of an optimization system for energy utilization and production processes in a solid preparation
manufacturing plant, along with the update of production equipment that contributes to energy saving, the project
aims to optimize energy consumption and improve production efficiency.

B Introduce a simulation software (CMP Way) that enables monitoring the production status and energy consumption,
performs a gap analysis between the design time and the current status, proposes system introduction and
equipment updates, and aims for continuous optimization.

B Asignificant proportion of energy consumption occurs in the cleanroom. There is a tendency for excessive air
conditioning to comply with GMP. Therefore, by introducing an EMS and optimal control of the cleanliness, significant
energy savings and reduction of CO2 emissions can be achieved.

B Regarding equipment updates, focus on updating high-efficiency, high-performance equipment .

CMP WAY®  Approach

DProcess Optimization Simulation
—Process Simulation Software (CMP Way) Software (CMP Way&)

—Visualization and Monitoring System

» Praduction Status and Energy Consumption ‘ ‘

Batch size optimization.
Optimizing product output

-

HWAC Process Optimization
| @ EMS | | ¢ PAT

* Gap analysis and energy conservation proposal
— Gap analysis batween design and ocperation
= Proposal for return of investment

* Systern implementation, upgrade process equipment
—Energy Management System (EMS)
- Process Analytical Technology (PAT)
= Upgrade process equipment

[® upgrade |

Energy
aptimization

&n line monitoring,
optimization

g 11

Process Equipment

= Energy visualization. continuous optimization
— Continucus following up, Mew proposal
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Feasibility Study for the introduction of high-efficiency industrial facilities in
Northern Vietnam

PSELES

NEF L
Vietnam

EENR e

AFEETIEH ZEREZL VY MIBICE I A—R Y= a— V2D ERIC AT,
N Lt FRIEMEEH TG (XA 2 N2, BRI LNG 2 ZEH
IR T 1 7 IR mE BB L TEIFOBEAHEDIS & HigDiwe U THEE
TELBRE2E 2O TOEHRTEMEHRAE L,

JEEBARIFLATIE, LNG RAEHERGTENEBEA TS, KV ATLATIE,
LPG 7%, BEFRBERIIMA TESAEREIZLL LNG DNy 77y TS R
g IEne, ZOZEAIZLY . LNG ZAZREMEFERA DN TRANT ADEEH
FEMATREIZARD, I6IT, BT E CO,DERICEY . JICM 7Ly MO A AT BE
2730, REFAROHAD GHG HIBANOEMAEIRFTX 5,

This feasibility study focused on establishing an environment for infrastructure
development for a stable supply of high-grade liquefied natural gas (LNG) and
on introducing high-efficiency industrial furnaces, which could be promoted as
two sides of the same coin in Northern Vietnam. Furthermore, the study is a
part of promoting the realization of a carbon-neutral society based on the Joint
Crediting Mechanism (JCM) between Japan and Vietnam.

In North Vietnam, several plans to construct LNG receiving terminals are
proceeding. The system which this study takes will use LPG as a backup supply
for LNG via air blending and as a calorific value adjustment function. Such
system will enable a stable supply of natural gas both at the LNG receiving
terminal and on the customer side. In addition, the JCM credits can be
generated by achieving energy and CO; savings, which is expected to

contribute to GHG reductions in Vietnam and Japan.

DE

BITAIF— BRHER

Energy Saving, Fuel Conversion

RAETIE AT LAEIZE T, LPG 2iERA LKL LNG DA V3 A MABREBEZTVWLE L&
HOAACEXRATERIMGL, SMRTEFOEALTRELTHIL T, LNG ANORRHRHIZ N
ATELA & COLUIETEIV AT LDMET - il 21T >7=,

NPMFLAILETIE, LNG ZAEMBRETEIEBHEA TV, AV AT LADEANIZEL->T, LPG
DEEIEERREICTINA T ERAEFEITLY) LNG ONv I 7y THREE R TIEn6 LNG ZA
EMe FEZAONE TRAHADLZEMIEGHARIZERD, IHIT. AT H-E CO, DERIZLY
JCM 7Ly bR REL Y, AR F ARV HAD GHG HIBANDEBDEIRFTE S,

NhF LDERIE - HAHE TIE RMFATIE LNG EADHEIEFE - BRI H D L6, BaL
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In Northern Vietnam, JAPEX studied and evaluated a system that contributes to energy
conservation and CO; emissions in addition to fuel conversion from petroleum-based fuels to
LNG by providing stable quality gas to industrial customers through on-site calorimetric
adjustment of LNG using LPG, and enabling the introduction of high-efficiency industrial
furnaces.

In the northern region of Vietnam, several LNG receiving terminal construction projects are
underway, and the introduction of this system will enable a stable supply of natural gas both at
the LNG receiving terminal and at the customer side, since LPG, in addition to its heat value
adjustment function, will also serve as a backup for LNG by adjusting air heat value. Furthermore,
the achievement of energy and CO; savings will enable the composition of JCM credits, which is
expected to contribute to GHG reductions in Vietnam and Japan.

In terms of legal and regulatory aspects, Vietnam is in the early and nascent stages of LNG
introduction, and while government-level legislation and related technical standards already
exist, unified standards for gas technical standards and safety regulations are not yet in place
or in the process of being developed (e.g., gas quality standards, safety separation distances).

As a case for the introduction of the system in this study, two steel factories were targeted,
assuming fuel conversion from existing fuels (kerosene, coal gas, and heavy oil A) to LNG and
the introduction of high-efficiency equipment.

In addition, three elements were assumed to make the industrial furnaces renewed and energy

” 9

efficient: "introduction of regenerative burners,” "adjustment of air ratio to achieve optimum
combustion,” and "reinforcement of insulation”.

Based on this, looking at energy conservation, CO. savings, and payback period, energy
conservation was assumed to be about 18-22%, and CO: savings were assumed to have the
potential of 5,500t-CO./year in the case of heavy oil only (= Company B), and 18,000t- CO,/year
if coal fuel conversion is also included (= Company A). The payback period based on initial
CAPEX divided by annual OPEX benefit would be within ten years if converting heavy oil. On
the other hand, in the case of coal use , OPEX benefits were calculated as slightly less achieved

than LNG use.
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Energy