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Executive Summary

Théng diép chinh cla tuan: thj trudng dang chuyén tir viéc “do va bao cdo ndng lugng” sang mot 16p dir liéu co
thé chuan hoa, gidi thich, kiém ching va diéu khién van hanh. D&y 1a ding viing giao nhau ma GEMS/iEnergy c6
thé tao khac biét: dir liu dién + dir liéu san xudt + carbon/compliance + t6i wu van hanh.

REGULATORY SIGNAL PRODUCT SIGNAL OPERATIONS SIGNAL
CBAM Smart EnPI OEE + Energy
Verification guidance chinh thirc Baseline tinh chuyén sang mé hinh déng Hiéu sudt va nang lugng dugc do chung

5 diém can dwa vao radar cia GEMS

CBAM verification di vao van hanh
Tir 01/09/2026, verifier dugc ti€p can CBAM Registry; tir 01/2027 c6 thé phat hanh verification report.
GEMS can dir liéu c6 audit trail, khéng chi dashboard.

EnPI dang trd thanh “m6 hinh” thay vi ty 1é tinh
Nghién ctru ISO 50001 méi cho thay regression, ML, forecasting va anomaly detection dang dugc dung
dé tao baseline/EnPI thich nghi vé&i sdn lugng va diéu kién van hanh.

OEE + Energy tré thanh KPI quan tri nha may xanh
OE2E két hgp OEE véi Energy Efficiency, cho phép nhin cung ltc nang suat va hiéu qua nang lugng, déng
thai tao 16p scoring ESG cho day chuyén.

Predictive Maintenance bat dau do tac déng carbon
PdM thé hé mé&i khéng dirng & du bdo hong héc; né dinh lugng standby waste, OEE va carbon intensity
theo don vi san pham.

BESS phai “nhin thay” san xuat
Gié tri BESS tang khi diéu khién dugc phoi hop vai PV, tariff, peak demand va trang thai may/production
flow, thay vi chay nhu mot hé déc lap.

Go6c nhin CBAM/ESG

CBAM va ESG khéng phai ciing moét chudn bao cédo. CBAM la co ché tuan thd phéap ly theo hang
héa/installation va embedded emissions; ESG la |6p bao cdo rong hon vé méi truang, xa hoi va quan tri. Tuy
nhién, hai hé théng cé thé dung chung mét “evidence-grade data foundation”: nguén di liéu, hé sé phat thai,
phuong phap tinh, phién ban, ngudi phé duyét va lich sir thay déi.
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Selection Method & Research Scope

Ban tin chon 5 tai liéu theo bén tiéu chi: (1) d6 mdi, (2) d6 tin cdy clia ngudn, (3) ham lugng k¥ thuat, (4) kha nang
chuyén thanh chirc nang hodc quyét dinh sdn pham cho GEMS. Uu tién ngudn chinh thirc cdia co quan quan ly va
bai bdo khoa hoc cé mé hinh/phuong phap da rd dé trién khai.

Authority 30% Co quan quan ly, tap chi khoa hoc, co s& dir liéu hoc thuat

Technical substance 30% C6 phuong phap, kién trac, KPI hodc mo hinh trién khai

GEMS applicability 25% Cé6 thé chuyén thanh data model, dashboard, analytics hoac control logic
Recency 15% Uu tién 2026 va dac biét cac cap nhat thang 8/2026

European Commission - Guidance on CBAM Verification &

Accreditation

Regulatory | Published 24 Aug 2026 | Priority: CRITICAL
Piém mdi: Uy ban chau Au da ban hanh huéng dan méi cho verifier va National Accreditation Bodies trong giai
doan CBAM definitive. Théng tin van hanh quan trong goém: verifier c6 thé bat dau ti€p can CBAM Registry tir
01/09/2026; verifier phai dang ky Registry trong vong hai thang sau khi dugc cdng nhan; tir 01/2027 cé thé phat
hanh verification report d&€ importer s&r dung actual verified emissions.

Vi sao quan trong v&i GEMS: dir liéu carbon phuc vu CBAM phai dugc quan tri nhu “evidence”, khéng giong mot
KPI ESG thong thudng. Hé théng can cé kha nang truy xuat tir chi s6 cudi cing ngugc vé meter, nguon nhién
lieu/dién, dir liéu sdn xudt, hé s6 phat thai, phuang phap phan bé va cac 1an hiéu chinh.

GEMS nén b6 sung CBAM evidence ledger; versioning emission factors; source/timestamp lineage; approval
workflow; installation/product mapping; verifier export pack.

RUi ro néu chua lam C6 dir liéu nhung khdng chirng minh dugc ngudn va logic tinh; khé str dung actual
values khi verifier kiém tra.

Boc trudc Phan “What the guidance covers”, “Access to the CBAM Registry”, “Why verification
matters”, va chudi vai tro Operator, Verifier, Declarant.

Mrc san sang (g Rat cao - nén dua vao roadmap dit liéu/compliance ngay.
dung

Ngudn chinh thirc: European Commission - CBAM verification guidance
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Intelligent Computational Modeling of ISO 50001 EnPIs

ISO 50001 | Systematic Review | Published 1 Jul 2026

Bai systematic review nay téng hgp 283 nghién cru va cho thay EnPI dang tién tir cac chi sé don gidn/normalized
baseline sang cdc mé hinh sir dung regression, machine learning, deep learning, forecasting, anomaly detection
va optimization. Gié tri I&n nhat khong nam & “Al” ty than, ma & kha nang tao dynamic baseline va phan anh
dung bién ddng san lugng, thai gian, diéu kién van hanh va céc relevant variables.

Ham y cho kién tric GEMS: nén tach EnPI thanh ba tang dé doanh nghiép vira tuan thi ISO 50001 vira c6 kha
nang phan tich nang cao:

kwh/tan; kWh/sp Diéu chinh theo san lugng, nhiét do, ca Du bao murc nang lugng “dang |é phai
dung”
Monitoring Fair comparison Anomaly & opportunity detection

KPI nén hinh thanh trong GEMS

Energy Performance Gap = Actual Energy - Expected Energy. Khi Expected Energy dugc mé hinh héa theo
relevant variables, “Iang phi” khédng con bi 1an vai tang san lugng hodc thay déi diéu kién san xuét.

GEMS nén b6 sung EnPI model registry; baseline period; relevant variables; normalization rules; model
accuracy; confidence band; automatic re-baselining workflow.

Boc trudc Abstract; taxonomy cla cac EnPI/modeling methods; phan thdo luan vé data quality,
explainability va integration vao ISO 50001.

Mrc san sang (g Cao - c6 thé trién khai theo tirng mirc maturity, khéng can chd Al hoan chinh.
dung

Paper: Algorithms 2026, 19(7), 533 - DOI 10.3390/a19070533
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OE2E: Overall Equipment & Energy Efficiency for FEMS + ESG

Factory Energy Management | OEE + Energy | 2026, vol.75 no.4

Nghién clru clia Korean Institute of Electrical Engineers gidi thi@u OE2E, két hop OEE véi Energy Efficiency. Diém
dang chd y 1a nghién clru khong xem FEMS va OEE nhu hai dashboard déc 1ap: né ding mot KPI tich hgp dé xac
dinh vung quan tri va danh gia xu hudéng ESG clia day chuyén.

OE2E

OEE x  Energy Efficiency

Nghién cru dé xuét ba viing quan tri OE2E va mét thang ESG A-D dua trén thay déi gitra cac ky. Quan trong haon,
case study tai co s& dién tlr cho thay KPI tich hgp c6 thé chi ra day chuyén nao c6 nang suét tét nhung nang
lugng kém, hodc ngugc lai - diéu ma OEE truyén théng khong thé hién.

GEMS nén b sung OE2E dashboard theo Factory Line Machine; quadrant OEE vs. Energy Efficiency; loss
tree cho downtime, speed loss, quality loss va energy loss.

Gid tri thuong mai Tao ciu chuyén rat dé hiéu cho khach hang: “khéng chi may chay tét, ma may phai chay
tot v&i mirc nang lugng hop ly”.

Boc trudc Binh nghia OE2E; ba vung management zone; logic ESG rating; phan validation tai
electronics facility.

Mrc sdn sang ing Rat cao - phu hgp truc ti€p véi GEMS hién tai.
dung

KCI / Korean Institute of Electrical Engineers - OE2E/FEMS/ESG paper
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Energy-aware Predictive Maintenance with Multimodal Generative Al

Predictive Maintenance | Carbon Intensity | Computers & Industrial Engineering, Aug 2026

Bai nghién clru nay néi ba I6p von thudng tach roi: sensor anomaly detection + multimodal maintenance
knowledge + energy/carbon impact. Case study sheet-metal bdo cédo gidm thoi gian stra chita 64.2%, tang OEE
13.22% va gidm carbon intensity trén don vi sdn pham 8.29%. Dong thdi, tdng emission theo ca co thé tang khi
throughput tang - mot cadnh béo rat quan trong khi dién giai KPI ESG.

Insight chuyén gia

Khoéng nén téi uu “carbon intensity” mot cach ¢6 1ap. M6t nha may c6 thé gidm kgCO,/sp nhung téng phat
thai tang vi san lugng tang. GEMS nén hién thi song song absolute emissions, carbon intensity, throughput
va OEE dé tranh két luan sai.

Rung, dong, nhiét, hinh anh Anomaly, health index, RUL Khuyén nghi + tai liéu k§ thuat ~ Standby waste, kWh/unit,
kgCO,e/unit

GEMS nén b6 sung Energy Degradation Index; maintenance event energy baseline comparison; Al
recommendation grounded by approved manuals/SOP; carbon impact per intervention.

Boc trudc System architecture; CAG/traceability mechanism; gate-to-gate energy-carbon
boundary; case study results and trade-off discussion.

Mrc san sang (g Trung binh-cao - can dd sensor/history va quy trinh b3o tri dugc s6 hda.
dung

Computers & Industrial Engineering 218 (2026) 112150 - DOI 10.1016/j.cie.2026.112150
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Integrated Control of BESS and Machine Switch-Off Policies

BESS | PV | Demand Response | Published 20 Aug 2026

Nghién ciru mé phdng mét manufacturing flow line 4 may str dung grid + PV + BESS va so sanh 6 policy diéu
khién tir don gian dén tich hop. K&t qua cho thay gia tri cao nhat dén tir viéc phoi hgp BESS dispatch véi
electricity price, peak shaving, production condition va machine switch-off. Tuy nhién, diéu khién tiét kiém nang
lwgng c6 thé 1am tang throughput time - nghia 1a EMS phai t6i wu da muc tiéu, khéng chi giam tién dién.

Queue, buffer, machine  kW/kWh theo horizon Tariff, demand charge SOC, power, constraints ~ Charge/discharge +
state machine policy

GEMS nén b6 sung BESS dispatch engine cé production context; PV/load forecast; demand limit; tariff
calendar; SOC constraints; simulation mode trudc khi auto-control.

KPI can theo doi Energy cost; peak kW; renewable self-consumption; grid dependency; throughput time;
production loss; battery cycling/degradation.

Boc trudc 6 control policies; Figure 2 integrated framework; két qua economic vs production
trade-off; conclusion vé supply-side + demand-side coordination.

Mrc san sang dng Trung binh - nén bat dau bang advisory/simulation, sau d6 méi closed-loop control.
dung

Applied Sciences 2026, 16(16), 8284 - DOI 10.3390/app16168284
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Strategic Synthesis for GEMS/iEnergy

N&m tai liéu tuan nay déu chi vé mét kién tric san pham: GEMS khéng nén chi la FEMS/EMS dashboard; nén tr&
thanh Industrial Energy Intelligence Platform cé kha nang chirng minh di liéu, lién két san xuat va dua ra quyét
dinh.

Evidence-grade data Meter/PLC/SCADA/MES/ERP, timestamp, quality flag, source lineage

Semantic production context Factory line machine process product/batch; energy source &
installation boundary

ISO 50001 intelligence EnB, normalized EnPI, expected energy, anomaly, energy performance
gap

OEE + Energy / Carbon OE2E, kWh/unit, kgCOe/unit, absolute emissions, loss tree

Predictive & Optimization PdM energy degradation, load/PV forecast, BESS dispatch, demand
response

Compliance & reporting CBAM evidence pack, ESG/GRI/ESRS exports, audit trail, verifier-ready
reporting

Pé xuat hanh déng san pham
+ 0-30 ngay: chuan héa asset/energy hierarchy; versioned emission factors; baseline & relevant-variable schema;
log ngudn dit liéu.
* 30-60 ngay: dashboard Normalized EnPI + Energy Performance Gap; prototype OE2E/OEE vs. Energy quadrant.
+ 60-90 ngay: CBAM evidence export pack; maintenance-energy correlation; advisory BESS simulation.

* Sau 90 ngay: predictive EnPI, energy anomaly model, PdM carbon impact va BESS closed-loop control khi du dir
liéu/guardrail.

Quan diém chién luoc
Lgi thé canh tranh kho sao chép clia GEMS khéng nam & mét dashboard dep. N6 nam & mé hinh dir liéu céng

nghiép + logic nang lugng + production context + auditability. Khi nén dir liéu nay dung, ISO 50001, OEE +
Energy, CBAM, ESG, PdM va BESS tr& thanh cac “irng dung” dung chung mét digital energy backbone.
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Reading Priority & Source Register

EC CBAM Verification Guidance Tac dong truc tiép dén data architecture va bang chirng 10/10
kiém chirng
2 ISO 50001 Intelligent EnPI Review Nén tang cho EnPI normalization + predictive energy 9.5/10
analytics
3 OE2E for FEMS + ESG Phu hop nhat véi dinh vi GEMS: OEE + Energy + ESG 9/10
4 BESS + Machine Control DPinh hudng module t6i wu PV/Grid/BESS gan san xuat 8.5/10
5 Energy-aware Predictive Maintenance Pinh hudng PdM gan OEE, kWh/unit va carbon intensity 8/10

Source Register

1. European Commission, 24 Aug 2026 - Guidance on CBAM verification and accreditation for verifiers and National Accreditation Bodies.
https://taxation-customs.ec.europa.eu/news/european-commission-publishes-quidance-cbam-verifiers-and-accreditation-bodies-2026-08-24

en

2. Carrera etal., 1 Jul 2026 - Intelligent Computational Modeling of ISO 50001 Energy Performance Indicators for Sustainable Energy
Management Systems: A Systematic Review. Algorithms 19(7):533.
https://www.mdpi.com/1999-4893/19/7/533

3. Lee, Cha & Kim, 2026 - Study on the advancement of FEMS using Overall Equipment & Energy Efficiency and evaluation of ESG
performance. Korean Institute of Electrical Engineers, 75(4):909-916.

https://www.kci.go.kr/kciportal/ci/sereArticleSearch/ciSereArtiView.kci?sereArticleSearchBean.artild=ART003316761

4. Chiu, Hsu & Kao, Aug 2026 - Cache-augmented multimodal generative Al for energy-aware predictive maintenance. Computers &
Industrial Engineering 218:112150.
https://www.sciencedirect.com/science/article/pii/S0360835226003517

5. Renna, 20 Aug 2026 - Integrated Control of Battery Storage and Switch-Off Policies for Energy-Efficient Manufacturing Systems. Applied
Sciences 16(16):8284.
https://www.mdpi.com/2076-3417/16/16/8284

Publishing note & disclaimer

Ban tin nay |4 tai liéu nghién ciru/market intelligence cGa iEnergy, nham hd trg dinh hudng sadn pham va
cung cap thong tin tham khdo cho khach hang. N6i dung khéng thay thé tu van phap ly, chirng nhan ISO
50001, dich vu xac minh CBAM hodc bdo ddm/assurance ESG doc lap. Khi s&r dung cho muc dich tuan thu,
doanh nghiép can déi chiéu van ban phap ly va hudng dan chinh thirc tai thoi diém ap dung.

iEnergy JSC GEMS - Green Energy & Manufacturing Supervision

Website www.ienergy.vn
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About iEnergy & GEMS

iEnergy JSC 1a don vi phat trién giai phap s6 héa nang lugng va giam sat san xuét cho nha may, tda nha va ha
tang k¥ thuat. Binh hudng clia iEnergy la bién dit liéu nang lugng, dr liéu van hanh va di liéu tuan thd thanh cac
quyét dinh quan tri c6 thé hanh dong.

GEMS - Green Energy & Manufacturing Supervision 1a nén tdng Industrial Energy Intelligence ctia iEnergy, hé trg
doanh nghiép trong cac bai toan: giam sat nang lugng theo thai gian thuc, ISO 50001, EnPI, OEE + Energy,
CBAM/ESG reporting, predictive maintenance va toi uu tich hgp PV/BESS.

Nang lyc cot 16i Gidm sat nang lugng theo hierarchy nha may khu vuc day chuyén may; data historian; cdnh
bdo; dashboard van hanh.

Chudn quan tri ISO 50001, normalized EnPI, expected energy, Energy Performance Gap, bao cao ky thuat va
executive reporting.

Tuan thi & bén virng CBAM/ESG evidence-ready data foundation; emission factors; audit trail; source lineage;
verifier-ready export pack.

T6i wru van hanh OEE + Energy, energy loss tree, maintenance-energy correlation, advisory analytics cho demand

response va BESS dispatch.

Goi y cach str dung ban tin Weekly Research

Doanh nghiép c6 thé dung ban tin nay nhu mat tai liéu tham khao nhanh cho Ban giam déc, Energy
Manager, EHS/ESG team, b phan cai tién san xudt va doi ky thuat. Véi iEnergy, day cling la thu vién kién thirc
cong khai dé khach hang theo ddi cac xu hudng céng nghé va tuan thi méi nhat.

Thong tin lién hé Kénh cong b6
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