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Harnessing Inventory to Make the Legacy PCB Visible:
A Scalable Approach from Indonesia Experience
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Presented at the Webinar "Making Visible the Legacy of Polychlorinated Biphenyls (PCBs): A Regional Webinar — Asia” co-
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PCB Inventory: The Critical Stage

The "most” and the “prerequisite’!

PCB Inventory &
PCB complementary |dentification:

| activities for PET 50% of all activities!
Pha_ses Of PCB and magintenam(:z ofcII
Environmentally
Sound Management PCB Stock -

Identification
and Evaluation

PCB Elimination

Presentation by Mario Mendoza, 2 September 2025
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PCB Inventory: The Critical Stage

The "most” and the “prerequisite’!

=~ FINISH =~
2028
PCB INVENTORY & IMPLEMENTATION OF
SELECTION &
IDENTIFICATION RATIONALIZATION PCB PCB MANAGEMENT
MANAGEMENT STRATEGY
- STAKEHOLDERS ANALYSIS
2001 - IDENTIFYING LEGAL REFERENCES, etc
T // MONITORING &
A \\ EVALUATION
INVENTORY DATA DEVELOPMENT & ADOPTION
DECLARATION OF
PCB MANAGEMENT ANALYSIS OF PCB MANAGEMENT PLAN

Modified from UNEP, 2002. Destruction and Decontamination Technologies for PCBs and Other POPs Wastes under the Basel Convention: A Training Manual for Hazardous
Waste Project Managers.



PCB Inventory: The Critical Stage

Figure 2. [Flow chart for classification of equipment according to PCB content| H'_ : & Vi S U a I
nspection (Visual Test)

Visual Test: the presence of PCB
« Several Criteria and Indicators: the more they fit, the
more they tell the possibility of PCB presence

NOT STANDARDIZED -> BIAS!

111557 portable and rapid test kit

“and/or” conditions .... TIER 1!

11[3:%: GC-ECD (ASTM/IEC/, etc....)

Modified from: UNEP, 2025. Revised guidance for the development of

polychlorinated biphenyls (PCB) inventories and determination of PCB 9 A LT E R E D E R RO R: T h e B U tte r'ﬂy Effe Ct !

content (UNEP/POPS/COP.12/INF/10)


https://www.pops.int/Portals/0/docs/from_old_website/documents/guidance/PCBinvform.pdf

PCB Inventory: The Challenge
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PCB Inventory “Butterfly Effect”: TIER 1 PCB Inventory: Keeping data

“One personal error/bias altered into an  Integrity!

emerging low global data integrity" » What sources of data and which collection
Stockholm/Basel Conventions’ methOd?‘? : - :
® database * What criteria & indicators (C&l) for visual test

m < . NRs to the Stockholm/Basel  What is the procedures to interpret
Z3 < £ ERcntons combinations of C&l?
g =g e National data center (NFP)
- x>
S i~ e Provincial/districts data center
Z
= Field PCB inspectors: privates,

— ® governments P i

A A

An illustration of altered low quality/ integrity of PCB inventory database

Issue of Validity/Provability:

Governments’ lack of capacity to validate and/or challenge self-
iInventoried Tier 1 results performed by industries

An illustration of data integrity
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Harnessing PCB Inventory: PCB-MIS

PCB Management Information System:

“A digital platform designed to record, store, analyze

data and information, advise strategy and track/monitor
PCB management implementation throughout its ¢ femmEy
lifecycle: from inventory to disposal (cradle-to-grave)’ s> T TR

An illustration of PCB-MIS
N

Expert Rule-based System (“Classical” Al):

Stockhoim/Basel Conventions' — «En o des the knowledge and logical reasoning of PCB

NRs to the Stockholm & Basel experts into a set of automated rules and procedures

: i g auenticns for inventory data collection and visual test, minimize
o * National data center (NFP) bias & subjective errors’
< " Provincial/districts data center : :
Field PCB inspectors: privates PCB-MIS consists of:
® * governments '~ + Sub-Platform 1: “Lacak (Track) PCBs!”

« Sub-Platform 2: "Pantau (Monitor) PCBs!”

An illustration of how PCB-MIS preserves data integrity
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Harnessing PCB Inventory: PCB-MIS
Sub-Platform 1: Lacak (Track) PCBs!

PCB Inventory Form+++

v Intelligent digital form, adapt to
inventory’s object

v Engineer to enforce data integrity: |
compliance to 8 parameters '

v" Lively connection, multiple users
working simultaneously without
conflicts

“Renders reliability, consistency,
validity (provability/traceability) of
data and results!”

&7 e By == —
Picture: courtesy of PT PPLi Picture: courtesy of PT Pertamina Hulu Energi
Persero
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Harnessing PCB Inventory: PCB-MIS >
Sub-Platform 1: Lacak (Track) PCBs! ﬁ I:A%R:\?;prcogfg!

~___  dashboard ~

INPUTS Lacak PCBs! 17 DUIPULS
s ombinations of results
26,244 Coronatons | | Akoncoded ToualTst | | T4 Tocommencaion
N -
Reducing 26,244 - 17 combinations = 99.36% uncertainty!
CONCLUSIONS (1) PROMPTS (2) RECOMMENDATIONS (3) / TIER TEST (4)
PRIORITY (5)
ldentical to manufactured PCB transformers |Indicative or Mandatory PCB test /
Potentially cross-contaminated transformers Mandatory PCB test/ Tier 2 and/or Tier 3 /
Urgent
Minimum risk of cross-contamination Indicative PCB test is not mandatory /

No Tier / Not urgent

Example of main conclusions and recommendations auto-generated by Lacak PCBs! for transformers
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Harnessing PCB Inventory: PCB-MIS
Sub-Platform 2: Pantau Monitor PCBS!

c A € . ANALISA DATA HASIL UJI VISUAL PCBs -

@ e
. Jenis Kegiatan
[_ Profil Inventarisasi 9

o terkontominasi senyawa PCBs

DASHBOARD INVENTARISASI & UJI VISUAL PCBs -

Filter waktu Uji Visual
11/14/2024 ® 12/3/2025 =]

®

Status Aset

5
Unit Induk

Uji Visual vs Jumlah Aset Jumlah Uji visual berdasarkan waktu

=== N

1016

Persentase Uji Visual

94.00%

- Profil Inventarisasi

|.l Analisa Hasil Uji Visual

2 Tindak Lan]ul Uji Visual

[IProfil Uji Lanjut

Detail Peralatan

Jenis Kegnatan Jenis Potensi Pencemar

All Il Setectall
[l Trafo Offline

O

Jumlah data Uji Visual

1 Analisa Hasil Uji Visual Unitdnduk

7
0
Tanggal Uji Visual Terakhir 145 2122 3 5 1819 20 21 24 25 26 27 28 13 14 17 18 19 20 21 24 26 28 29 3 21 24 25 28 29 30
N January All

2 2025

[l Trafo Online

5/26/2025 12:00:00 AM

Jumlah Peralatan

755

[ ~Tindak Lanjut Uji Visual Unit Pelaksana

Unit Pelaksana
bright Energy Services Business Unit S 72 [ Al

Unit Induk

Jenis Kegiatan

I _ y 7

Distribusi Pembangkit Transmisi
@ Jumlah Aset ® Progres Uji Visual

261 261 17
Generation & Transmission Business Unit [INEEEG_—_—_—" )
UP3 Arsenal [N, ¢!
UP3ASRoma [N i)
UP3 Barcelona [N i)
UP3 Dortmund —
UP3 Inter [N
UP3 Lazio | — |4
UP3 Madrid [T 7}
UP3 Milan 133
UP3 Monza [ (5

UP3 Munich [N i/

0 50

., HEE
67 .
pe Emm—— 00 |
PT PLN Batam  UID London UID Milan UID Roma UIT Paris UIT Torino UIW Berlin UIW Espanola
@ IDENTIK HISTORICAL PCBs! @ MINIMAL POTENSI KONTAMINASI SILANG PCBs! ¢ PCBs POTENSI KONTAMINASI SILANG!

67
253 9
e A a——
Pembangkit

Kesimpulan Analisa Uji Visual

175 175

I : 2 3 2

PTPLN UD  UIDMilan UIDRoma UITParis UITTorino UIWBerlin _ UIW
Batam  London Espanola

Detail Peralatan All

Distribusi Transmisi

. 7 7 Kesimpulan Analisa Uji Visual Berat Total Peralatan

2790.7K

@ Jumlah Aset ® Progres Uji Visual ©Jumiah Aset @ Progres Uji Visual

Ketersediaan Drain Valve Lokasi Sebaran Aset

71(0.7%)

Daya (kVA)
13(14%) | 2(02%)

Rentang Tahun Produksi

SRILANKA
Laccadive
sea

5
tale W \__,Isuhm's“ - _
_ -
0  @ngrone
© 5

INDQNE IDENTIK HISTORICAL IDENTIK HISTORICAL MINIMAL POTENSI MINIMAL POTENSI PCBs P! PCBs POTE PCBs POTENSI PCBs POTENSI
° PCBs! KONTAMINASI SILANG KONTAMINASI S|LANG KONTAMINAS! SILANG’ KONTAMINASI SILANG KONTAMINASI SILANG! KONTAMINASI SILANG!
™~ T (KEHATI- HATIAN) PCBs! PCBs! (DAN DAP; (KEHATI-HATIAN TAPI (KEHATI-HATIAN) (TETAPI DAPAT
davaced DIKECUAI.IKAN) DAPAT DIKECUALIKAN) DIKECUALIKAN)
Ja%
©2025 TomTom, © 2025 oot

574 (60.1%) Sulu sea
1888.5K

1431.5K

Banda Sea

750.5K

59 (6.2%)
138 (14.5%)

') Aest Identik Historical PCBs! PCBs Potensi Kontaminasi Silang! Minimal Potensi Kontaminasi Sllang

220
33
] 2 )

IDENTIK KEHATI-HATIAN KEHATI-HATIAN ~ KEHATI-HATIAN
HISTORICAL TAPI DAPAT
PCBs! DIKECUALIKAN

940 (98.4%) 947 (99.2%) Timor Sea
y ) Lliciud West Island. e 549.1K
®<=1985 521997 @ 1986 - 1996 @ TIDAK DIKETAHUI ® <100 KVA @>=100 KVA @ TIDAK DIKETAHUI ©Ada @Tidak @ Tidak Diketahui @ DISARANKAN UNTUK UJI LANJUT @ UJI LANJUT TIDAK WAJIB DILAKUKAN @ UJI LANJUT WAJIB DILAKUKAN 154

411.2K
178.5K

Distribusi Pembangkit Transmisi
® Minyak Dielektrik @ Berat Logam ® BeratKayu/Kertas

Catatan: Kiik pada batang grafik untuk melihat ringkasan data yang lebih detail. Untuk kembali ke tampilan ringkasan awal, silakan klik tombol "Reset Filter" dibagian kiri atas

INVENTARISASI & UJI VISUAL PCBs -

REKOMENDASI HASIL UJI VISUAL

i Tindak Lanjut

Pﬁ‘gg}i’b’:\j’m:k'g e sasi KELOLA SEBAGAI PERALATAN PCB: LAKUKAN Ul LANJUT! Tranformato as istorical PCBs merupakan sumber PCBs utama

= yang harus dikelols scara berwawasan ngkungan aga tidak mencearilngkungan dan membatay tan manusia
Distribusi dan lingkungan. Di antara transfors mslor historical FCﬂs terdapat peralatan yang memiliki DA YA lFDWER RA rwsl < 100 kVA.

Meskipun P[RMENL HK No. 29/2020 tentang PCBs ang memilji DAYA (POWER RATING)
5078792179379441435 /A dari pengelolaan PCBs, namun karena merupakan transformator yang spesiti kasmya identik dengan transfomator
PL‘B: et peralatan ini perty arkelala dengan sangat hati-hati Sugfegr pengelolaan transformator yang menganduny PCBs
murni usus serta onsultan yang
hal tersebut sangat aacanton sk ‘segera melakukan pengujian konsentrasi PCBS dengan metode y.Mg sesuar

98 Berat Total Peralatan

T -

PCBs POTENSI TETAPI DAPAT DAN DAPAT MINIMAL POTENS!

KONTAMINASI  DIKECUALIKAN
SILANG! DIKECUALIKAN KONTAMINAS!

L Profil Inventarisasi

Jenis Kegiatan

il Analisa Hasil Uji Visual

Unit Induk

2 Tindak Lanjut Uji Visual | UID London

Tanggal Uji Visual:
Daerah/Lokasi Aset

Tuesday, January 21, 2025
Holloway
LONDON

VOLUME MINYAK DIELEKTRIK-BERAT PERALATAN DIDUGA PCBs
KESIMPULAN ANALISA UJI VISUAL Peralatan Diduga PCBs Volume Oli Berat Minyak Dielektrik Berat Logam Berat Kayu/Kertas

Unit Pelaksana

Total Berat #7:36K

£ Profil Uji Lanjut UP3 Arsenal UJI LANJUT WAJIB DILAKUKAN

UJIGC IEC 61619

Provinsi Rekomendasi Tindak Lanjut Pengujian

Mr. Dean

Jenis Potensi Pencemar PCBs Petugas Inventarisasi Metode Uji Lanjut yang sesuai

636.56 Ton
78.28 Ton
332.10 Ton
437 Ton
3.50 Ton
2214.58 Ton
3269.38 Ton

405.74 Ton
63.89 Ton
228.77 Ton
3.96 Ton

2.35 Ton
1516.02 Ton
2220.74 Ton

1691 Ton
2.66 Ton
9.53 Ton
165 kg
98 kg
63.17 Ton

92.53 Ton

213.92 Ton 626.11K YLWELS
11.52 Ton
93.79 Ton

1.34 Ton

239.60 Kilo Liter
12.91 Kilo Liter
105.04 Kilo Liter
1.50 Kilo Liter
1.17 Kilo Liter 1.05 Ton
668.58 Kilo Liter 612.75 Ton

1028.80 Kilo Liter 934.36 Ton

IDENTIK HISTORICAL PCBs!

IDENTIK HISTORICAL PCBs! (KEHATI-HATIAN)

PCBs POTENSI KONTAMINASI SILANG!

PCBs POTENSI KONTAMINASI SILANG! (KEHATI-HATIAN TAPI DAPAT DIKECUALIKAN)
PCBs POTENSI KONTAMINASI SILANG! (KEHATI-HATIAN)

PCBs POTENSI KONTAMINASI SILANG! (TETAPI DAPAT DIKECUALIKAN)

Total

483K 532K

332.03K 390.72K
137K 125K

UID Milan UID Roma UIT Paris
@ Minyak Dielektrik @ Berat Logam @ Berat Kayu/Kertas

@ Detail Peralatan Trafo Online Unit Kerja Petugas | K3 Lingkungan Rekomendasi Tindak lanjut Pengambilan | PRIORITAS PENJADWALAN PENGAMBILAN SAMPEL OLI
jut

Sampel Ui Lanj
DETAIL ASET TITIK KOORDINAT LOKASI ASET

Kode Aset

195K 219K

- 32.47K

UID London

MA162 Status Aset (ATB/ATTB)

Merk Oli Tercantum pd Lamp. |
PerMenLHK 29/20207

Trafo Bocor/Tidak?

170K

UIW Berlin

Titik Koordinat @ -7.8372035192, 112.5349151634

Serial Number 1059001010 i 1 58 4K 276K
China

NI e
MALAYSIA

Sulu sea

2
\__,\//—‘ Sulawesi Sea

INDONESIA

Ngeruimud:

Merek Produsen COOPER

Tahun Produksi 1974 Area Keberadaan Aset Kawasan Pemukiman PT PLN Batam UIT Torino UIW Espanola

Daya Trafo (kVA) 750
TIDAK DIKETAHUI

®

Teknis Instalasi (Trafo Online) Menggunakan Tiang

Merek minyak dielektrik Situasi Penempatan Tempat Terbuka

Ada
UsA = I +

By me »
The monitoring dashboard of Pantau PCBs! through quantity and quality of PCB problems are visualized and located (Picture: courtesy
of Kelola PCBs)

Ketersediaan Outlet/drain Valve Java sen 107% ©

" leaPUA NEW
GUINEA

Negara asal produsen Banda sea

Volume Minyak Dielektrik (Liter)| 1352 Lokasi Penyimpanan (Trafo Offline) Jakarta— g Solomon st

1911

B S < 30f5 >

Berat Cangkang Trafo (kg) Kondisi Peralatan (Trafo Offline) LTI TT
o 2025 MicrosofCorporatn

3118

Berat Total Trafo (kg) Keberadaan oli dalam Trafo Offline

Sumber Informasi Data Teknis Trafo/ Name plate Merk/Tipe Oli Pengganti SHEEL DIALA S4 ZX-1 Foto Fisik Aset Foto Name plate Aset
79 -

Riwayat Perawatan Pernah Jenis Perawatan Purifikasi Oli

Tanggal terakhir Perawatan Trafo | Sunday. May 05,2024 Pihak Pelaksana Perawatan Trafo | Jasa Purifikasi

KESIMPULAN ANALISA UJI VISUAL | 'DENTIKHISTORICAL PCBs!

Transformator ini terindikasi sebagai peralatan asli PCBs (Historical PCBS) yany

dproduks dengan menggunakan minyak dielekirk yang mengandung PCBs murni Konsenrasi PCBs
dalam minyak dielektrik pada transformator ini dapat mencapai 400.000 ppm. Segera lakukan pengujian Konsentrasi PC!

dengan metode analisis yang s

DATA UJI LANJUT & ANALISIS PCBs

Analisis PCBs Pernah dilakukan?! Tidak Pernah

Jenis Uji Lanjut
Pihak Pelaksana Jasa Uj

i PCBs

Tanggal Uji lanjut
Metode Uji Lanjut
Konsentrasi PCBs (ppm)

(Blank)

(Blank)
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Harnessmg PCB Inventory: PCB-MIS
Improved visibility means better planning!

Picture: coUrtesy of PT Pertamina Hulu Energi Persero

Develop management strategy (i.e. sampling scenario) to meet their specific “PCB
profile”, needs, resources, risks, etc.
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Transforming Regional/Global PCB Inventory
A strategic scalable approach through PCB-MIS

UPSCALING POTENTIAL BENEFITS

e Harmonized PCB Inventory Data: Enables comparison and collaboration
between countries within a region.
* Development of National Actions & Regional Strategy/Cooperation: Allows for
the development of coordinated PCB management strategies (e.g., shared
NATIONAL & technical capacities for PCB analysis, disposal, etc).

REGIONAL * Enhance Regional PCB Governance and Policy Coherence: Regions can
collaborate to eliminate reduce regional transboundary PCB risks.
* Creating a Regional Market for Services: A transparent regional inventory attracts
competitive services within the region, rather than relying on expensive
International ontions.
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Transforming Regional/Global PCB Inventory
A strategic scalable approach through PCB-MIS

UPSCALING POTENTIAL BENEFITS

* Eliminating/Reducing of Data Gaps: Potentially reduces non-reporting and provides realtime and
more reliable global dataset on PCB stocks and wastes.

* Evidence-Based Policy: Allows COP and expert committees to make decisions based on more
realiable accurate data.

* Tracking Progress Transparently: Provides a real-time, transparent dashboard for monitoring
GLOBAL global progress towards the 2025/2028 goals.

¢ Resource Optimization: Helps international bodies (donors and implementing agencies) direct
funding to where they are most needed, based on reliable data and capacity risks (coupled with
results from global assessment).

¢ Strengthened Conventions: Enhances the effectiveness and credibility of the Stockholm & Basel
Conventions by rooting a long-standing data integrity problem.
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Conclusions

* Areliable and standardize PCB inventory, esp. the Tier 1, is a foundational

step to improve PCB management capacity towards successful phasing-
out and elimination at country, regional and global scales.

 PCB-MIS is a powerful tool to make the legacy PCB “visible” through
harnessed inventory by directly addressing the root causes (low
quality/integrity of PCB inventory data at field/local-scale).

« Upscaling PCB-MIS to the regional and global scales shall provide a

blueprint for a larger and cross-scales collaboration to address the
2025/2028 goals.
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THANKS! TERIMA KASIH!

Global and Regional Experiences and Best Practices for the
Environmentally Sound Management of PCBs

Harnessing Inventory to Make the Legacy PCB Visible: A Scalable Approach
from National Experience

Rio Deswandi
PCB Expert, UNITAR
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