545 % 5 10 BT Vol. 45 No. 10
2026 4F- 10 A FENXI CESHI XUEBAO (Journal of Instrumental Analysis) 2315~2322

"B AT B AR N RE &
xEMES AL

OB, XK, R WS, RIS, "

(1. T RAREGEER AT TR OB E TRy, TARA AN S 55 2K AR ESLE=E, &R T
M 5100705 2. PFEFEIIAE(ER)AEAT, b3 100028; 3. bR HiBHER ARG SRR (b i E
sy, JEE 100089)

B OE: RN R RE S DR BRRENT, IEARUSEY ok I R B SRR E . ESUAT
EREEIERTEARE S . ARSSPHIR . XTI | R4 2 A W B A S T S 8 o LUk i ) i, 2
AL SRS SIS, %308, GBIT 27025-2019 5 (R aAS M LA % T A @ PEET i) (2023) K
FL, 455 TIGDSZ 007-2025 (RS BA REUFAL R SRS ER) S5 24hrife, HETRE IR
TERRETA . BRSSO = Bk R R o IR A A 5, R MPREEEL . FRRRRAk . Zdl P IR I
N TREIREE 4 4E B2 T fT R e S 5 Sk A2 . SO DL 2 A B SEE R385, i A sk
APE BN SRR . DERIRE RS, REIEAE P KBS Y [ B FE P B A | PR b Ak, AtT
WA TSR S

EHEE . RIATNLA; REERR; BT ATRRE; SESnE

FESES: 0657 XEFRIREG: A XEHS. 1004-4957(2026)10-2315-08

Difficulties and Practices in Building Green Laboratory Quality
Management Systems for Testing Institutions Enabled by
Digitalization and Artificial Intelligence

YANG Xi', LIU Xin-xin?, JIA Li*, ZHU Lin-na’, ZENG Li"

(1. Guangdong Provincial Key Laboratory of Chemical Measurement and Emergency Test Technology, Institute of
Analysis, Guangdong Academy of Sciences(China National Analytical Center, Guangzhou), Guangzhou 510070,
China; 2. China Certification & Inspection(Group) Co., Ltd., Beijing 100028, China; 3. Institute of
Analysis and Testing, Beijing Academy of Science and Technology ( Beijing Center for Physical and Chemical
Analysis) , Beijing 100089, China)

Abstract: Under several pressures such as tightening regulations, carbon peaking, and neutrality
goals, the testing and inspection industry is shifting from scale expansion to a balanced pursuit of
quality and efficiency. Traditional manually operated management systems have unsustainable weak-
nesses in personnel competence, task closure, risk warning, archive management, and supervi-
sion, which have become bottlenecks for compliance and green transformation. Anchored on GB/T
27025-2019 and Criteria for the Accreditation of Testing Institutions (2023) and informed by emerg-
ing standards such as the T/GDSZ 007-2025 General Requirements for the Digital System of the Man-
agement System of Testing Institution, this paper identifies the key difficulties faced by testing insti-
tutions while building digitalized and intelligent green—laboratory quality systems. Moreover, the pa-
per proposes workable solutions and practices along four dimensions: standard adaptation, process
solidification, closed—loop data, and artificial intelligence empowerment. Drawing on the implemen-
tation experiences of several institutions, this study shows that embedding compliance requirements
into business processes and driving continuous improvement with data can control qualification risks

while reducing management costs and supporting carbon footprint quantification.
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Table 1  Comparison of major weaknesses in conventional management systems and digital solutions
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Fig. 1 Roadmap for the digital and green transformation of laboratory quality management systems in inspection

and testing institutions
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Table 2 Management elements and core system coverage
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