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Tém tit:

Bai viét phan tich qud trinh chuyén doi so tai Tong Cong ty Tham do Khai thac Dau khi (PVEP) thong qua viéc
xdy dung hé sinh thdi dir liéu tdp trung theo chudn OSDU thay thé mé hinh leu triv dir liéu phdn tan truyén
thong. Nghién ciru dé xudt mot gidi phdp toan dién bao gom: chudn héa dit liéu ky thudt, quan tri phan quyen
sir dung, tim kiém tri thirc bang ngon ngit i nhién va lam viéc trén cing mot nén tang dir liéu chung; trién
khai Chatbot tro Iy ky thudt do (tiéng Viét, tiéng Anh) gitip tong hop tri thike tir hang nghin bdo cdo va mé rong
vng dung cdc mé hinh Machine Learning chuyén nganh nhie bai todn tim kiém khodng via tiém ning (Missing
Pay). Két qua cho thdy, hé thong PVEP InsightX c6 thé hé tro' riit ngdn thoi gian xik 1y thong tin, ting tinh minh
bach va cung cdp thém co s¢ dit liéu dé ra quyét dinh toi wu héa vdn hanh va gia tang san lwong khai théc, hé
s6 thu hoi dau khi.

Tir khéa: chuyén doi so, OSDU, Agentic AI, PVEP InsightX, Data-Driven, Missing Pay, On-premise.

Driving Digital Transformation at PVEP: From OSDU Data Platforms to Al
Assistants and Missing Pay Solutions for Improving E&P Operations and
Knowledge Management

Abstract:

Digital transformation has become essential for sustainable development in the Industry 4.0 era. This
paper examines PVEP's shift from fragmented data storage to a centralized ecosystem compliant with
the OSDU standard. The proposed solution integrates technical data standardization, access control,
natural-language knowledge retrieval, and collaboration on a shared platform. Building on this
foundation, PVEP developed PVEP InsightX, combining an on-premises OSDU platform with agentic Al,
a bilingual virtual technical assistant, and specialized machine-learning applications such as the Missing
Pay solution for identifying overlooked productive zones. Initial results suggest that PVEP InsightX can
reduce information-processing time, improve transparency, support operational optimization, enhance
production and recovery performance, strengthen internal data security, and advance PVEP s technological
autonomy in petroleum exploration and production.

Keywords: digital transformation, OSDU, agentic Al, PVEP InsightX, data-driven management, Missing
Pay, on-premises infrastructure.
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1. Dit van dé

Nganh Dau khi Viét Nam dang budc vao giai doan thach thire khi nhiéu mé da dan can kiét, san luong
khai thac suy giam ty nhién trong khi viéc tim kiém tham do cac cAu tao méi, cong tac tan tham do doi hoi
nguén von khéng 16 va dbi mat nhiéu rui ro. Trong bdi canh do, viée tdi wu hoa quan 1y cac mo hién hiru,
duy tri SLKT va gia tang hé s6 thu héi (IOR/EOR) va tiém can mirc gia ting thu hdi thém 10% tré thanh
ménh 1&€nh séng con cua PVEP.

Pé hién thuc héa muc tiéu nay, Ban Lanh dao PVEP xac dinh su can thiét phai ¢6 mot cudc cach mang
vé tu duy: Chuyén tir phuong thirc diéu hanh truyén thong sang quén tri chi dong duya trén dir liéu (Data-
Driven Decision-Making). Tuy nhién, rdo can 16n nhat hién nay 14 tinh trang tai san tri thirc E&P (Thim
do - Khai thac) co6 gia tri lai bi luu trii phan manh tai cac Dy an, thiéu déng nhét vé dinh dang va phu thudc
vao hé thong IT riéng 1.

Thay vi trién khai cac giai phap s6 hoa roi rac, PVEP da dinh hudng xay dung nén tang PVEP InsightX,
liy co so dir lidu tap trung chudn OSDU lam nén méng va budc dau tich hop kién triic Tri tué nhan tao
(Agentic Al). B¢ tai nay khong chi dimg lai & viéc tao ra mot phan mém luu trit hay cong cu hoi dap thong
thuong, ma hudng truc tiép dén viée giai quyét cac bai todn van hanh thyc tién: Thiét 1ap mot ngudn dir
liéu ddng nht, tin cdy dé cac cip quan 1y, cac k¥ su c6 thé dua ra quyét dinh; dong thoi tng dung thuat
todn hoc may vao dit liéu lich su dé nhan dién cac co hoi gia tang san lugng (tim cac Missing Pay) mot
cach hiéu qua va c6 co sd khoa hoc.

Hinh 1. M6 hinh tong quan OSDU - Trg Iy AI - bai todn chuyén nganh

PVEP InsightX: Nén Tang Khai Pha Gia Trj Tac Thoi
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2. Nén tang OSDU va Agentic Al

Nguyén 1y chung cta cong nghé may hoc (Machine Learning) 1a "Dir lidu rac s& cho ra két qua rac".
PVEP InsightX da giai quyét van dé nay bang viéc quy tu, lam sach va chuan hoa hon 68.2 TB dit liéu tir
235 giéng khoan thudc cac cum mo Su T, T€ Giac Trz“ing, cum mo Pai Hung,... dua vao hé théng tuin thu
tiéu chuén khit khe cta T6 chirc OSDU toan cau.

H¢ thong dugc trién khai 100% trén ha ting may cha ndi bo (On-premise) ctia PVEP, tich hop phan
quyén RBAC qua Keycloak. Piéu nay giai quyét bai toan cdt 13i vé chii quyén an ninh dir liéu qudc gia va
tuan thu chat ché tinh bao mat ciia Hop ddng Dau khi (PSC), diéu ma céac giai phap dam may cong cong
(Cloud) khong thé dap ung.

Tro 1y Agentic Al minh bach: Dir liu sau khi chuin hoa dugc van hanh béi mot bd ndo "Multi-Agent".
Trong khi Planner Agent dam nhan viéc phan tich y dinh ctua nguoi dung, thi General Agent va Production
Agent s€ ty dong ddi soat gitra kho tai li¢u tinh (Data dia chit, mau Core, s6 liéu do DPVLGK, cac loai bao
cao RAR, FDP, study) va sb liéu khai thac dong. Yéu té 1am nén su tin cdy cao cua hé théng nay la tinh
nang Trich dan (Citations) - moi nhan dinh k¥ thuat AI dua ra déu phai kém theo Link tro thang vé diing
trang tai liéu gdc, loai bo sy "tra 10i 4o ctia AI", ting @6 chinh x4c clia cau tra 10i va ngudi ding hoan toan
kiém tra mot cach nhanh chong.

Hinh 3. Kién tritc hé théng PVEP InsighX

o INSIGHTX Al — Orchestrator

o Missing Pay AL/ML ® OSDU Data Discovery B insightX Chatbot
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Hinh 4. Dashboard theo déi san lwong, chi sé khai thdc trie tiép ciia tieng mé, tirng giéng
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3. M6 hinh hgc may AI Missing Pay

Khi "Ngudn chan ly dir liéu" da san sang, PVEP d budc sang giai doan thir hai ctia chuyén doi s6: Bién
dir liéu thanh dong tién théng qua m hinh hoc may AI Missing Pay (Tim kiém khoang via tiém ning chua
duoc khai thac) - ap dung dic thu cho cac dbi twong trdm tich luc nguyén (Clastic) tai mé Té Giac Tring,
mo Su T Pen, mé Su Tt Vang va cum mé Dai Hung.

Thuc té tai cac mo truong thanh (Brown field), trai qua hang chuc nam khai thac, sy thay ddi vé mat
nhan sy va gi6i han cua cong nghé minh giai cii khién nhiéu khoang via mong, d6 rdng thip, do bio hoa
nudc & murc ranh gidi gitra Pay va Non-Pay bi bo qua. Viéc ra soat thu cong hang ngan mét giéng khoan

308 | $6 19/2026



QUAN TRI - QUAN LY

(Log curves) 1a rat kho khin va tdn nhiéu thoi gian dbi voi strc ngudi.

Hé théng Al Missing Pay ciia PVEP InsightX dd s6 héa hoan toan quy trinh nay théng qua mét ludng
thuat toan (Pipeline) 5 budc ty dong hoa cao do:

« Dy bao khéi luong sét (VSHALE): Ung dung Mang no-ron nhan tao (Neural Network) xir Iy cac
nhiéu tir 16 khoan.

« Dy b4ao D¢ rong hiéu dung (PHIE): Sir dung thuat toan Random Forest dé ndm bat moi quan h¢ phi
tuyén tinh cta thach hoc phirc tap.

« Du bao Do bio hoa nudc (SW): Két hop Machine Learning véi phuong trinh vét Iy co ban (nhu
phuong trinh Archie, Indonesia).

« Phan loai Ving chira (RESF) va Vung chira diu (PAYF): Str dung thuat toan XGBoost phan loai nhi
phén dé ty dong "cam cd" (flag) cac khu vuc c6 dau.

« Dy bao dit liéu dau gia ting (Oil Gain) néu trién khai bang Al trén co so dit liéu khai thac thuc té cua
ting giéng - via - mo.

Hinh 6. AI gidi quyét bai todn tim kiém khodng via tiém néng trén ting PVEP InsightX
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4. Pinh lwgng két qua va hd tro ra quyét dinh diéu hanh tdi uvu

Sy uu viét ciia AI Missing Pay khong chi nim ¢ viéc v& ra cac biéu dd, ma la kha niang ty dong lién
két da ngudn dir liéu dé giai bai toan quan tri. Sau khi nhan dién duoc cac ving chira dau (PAYF), Al
tu dong truy xudt dir liéu khai thac dong (Production Data), dit li¢u dong chay (PLT) va lich su ban via
(Perforation) ctia timg giéng. Tir d6, hé thong thuc hién phép trir dé tim ra chinh xéac cac khoang via "Cé
tiém nang nhung chua duoc bin mé via" (Pay Candidates).

Két qua cudi cung duoc trinh bay duéi dang mot Bang xép hang uu tién (Ranking). Thay vi nhitng bao
cdo dai, Lanh dao PVEP va cac Giam déc Dy an nhan dugc mot bang dinh luong ro rang: Giéng nao co
van dé can can thiép trudc? Do day via (Net Pay) tiém ning 13 bao nhiéu? Rui ro ngap nudc (Water Cut)
thé nao? Va quan trong nhét: San lugng dau gia ting du kién (Incremental Oil Gain) 1a bao nhiéu thing?
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Hinh 7. AI khuyén nghi, ranking khodng via tiém ning chwa dwoc khai thdc trén ting PVEP InsightX

———
Phén tich hing logt: Ty déng

g Pay cho

Nho cong cu ndy, mot quyét dinh can thiép giéng (Well intervention) vén tén kém hang trim nghin
USD nay duoc bao ching bang dir lidu hoc may chuan xac, duge ky vong sé& giup rit ngan dang ké thoi
gian d4nh gia so voi phuong phap thii cong truyén thong.

5. Pinh huéng mé rong trong chudi gia tri thim do khai thac

Thanh cong budc dau cia nén tang dit lidu trén OSDU va mé hinh AI Missing Pay trong Giai doan 1 d
minh chtng cho sy diing din trong chién lugc Chuyén ddi s6 cia PVEP. Vi kién trac hé thong mé, PVEP
InsightX hién d4 sin sang dong vai tro "bé phong" dé lién tuc cam (plug-in) cic Module AI chuyén sau &
cac Giai doan tiép theo, bao gém:

« Al Dy bao suy giam bat thudng (Anomaly Detection): Gidam sat dir liéu khai thac theo thoi gian thuc
dé canh bao sém rii ro suy giam san lugng bt thuong, toi uu hoa hoat dong cong tac Gaslift dé nang cao
hiéu cao hi€u qua van hanh khai thac.

« Al d¢ xuit cac giai phap can thiép giéng uu tién (ban mé via, acid, Water Shut-off, Gaslift van change out...).

« Al Dé xuét giéng khoan dan day (Infill Drilling): thyc hién trén nén dit liéu mé hinh tinh, mé hinh
dong (Dynamic Model) dé tw dong hoa viéc dé xudt, khuyén nghi vi tri va thiét ké quy dao giéng, tan thu
tbi da trir lwong giup nang cao hé sd thu hdi.

« Tich hgp OCR-AI béo cao trong thi cong khoan: Ty dong sé héa, trich xuét dir liéu tir hang van bao
c4o thi cong khoan hang ngay (DDR) dé hd trg phan tich t6i wu khoan va phong ngira rui ro khoan.

6. Két luén

Hé théng PVEP InsightX 1a mé hinh buéc dau khai thac théng minh hé théng co s¢ dit lidu tap trung,
théng nhat va c6 thé st dung chung giita Téng Cong ty va cac du an cia PVEP. Thong qua viée tirng budc
két ndi dir lidu dya trén nén tang chuan OSDU va thir nghiém kién triic Agentic AI, khdi lugng 16n dir licu
ky thuat dugc cdu trac hoa thanh cong cu hd trg cho cong tac quan tri, diéu hanh. Hé thong bude dau cho
thay kha ning hd trg ting tinh minh bach, dong gbp vao cong tac quan tri rai ro k¥ thut va cung cip thém
thong tin tham khao cho céac co hoi gia ting san lugng vi bai toan tim Missing Pay. Pay 1a mot budc tién
quan trong trong dinh hudéng quan tri dya trén dit liéu (Data-driven), gitip xay dung mot nén tang dir lidu rd
rang, minh bach dé phuc vu diéu hanh; déng thoi chu dong ap dung cac cong nghé Al tién tién nhat nham
mang lai gia tri thiét thuc, c6 thé ung dung truc tiép vao thuc té san xuét cia PVEPm

TAI LIEU THAM KHAO:

Amazon Web Services, Energy Data Insights on AWS - OSDU Data Platform, https://aws.amazon.com/energy/osdu-
data-platform/
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Hinh 8. H¢ thong PVEP Insight X sau khi hoan thi¢n va sé tiép tuc mé rong
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