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THE CHALLENGE: UNDERGROUND HDPE
PIPELINE LEAKS

HDPE is the dominant material for underground natural gas distribution in Indian CGD
networks — IOCL, BPCL, GAIL, Adani Gas, IGL, MGL, and others. Leaks occur at
electrofusion/butt fusion joints, mechanical fittings, and third-party excavation damage
points. Because HDPE is non-metallic, traditional steel-pipeline methods do not work.
Surface indicators are often absent — gas migrates through soil invisibly.

! ! India has over 35,000 km of CGD pipeline network
(PNGRB), predominantly HDPE. Regulatory tightening
pushes operators toward instrument-based leak
detection.
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WHY HDPE IS DIFFERENT: ANEwW  RESPO

DETECTION STRATEGY

Non-metallic pipelines eliminate every conventional steel-pipeline inspection method. Gas detection is not

just an option — it is the only option.
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GAS DETECTION & SOIL GAS SURVEY
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Works on ANY pipeline material v
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Works on Steel — NOT on HDPE
(no conductor)




THE TWO-TIER APPROACH

Laser Methane Walkover Survey
Product: Respo HRLD 300/600

Rapid screening of long pipeline routes
TDLAS technology — detects methane column
density (ppm.m) up to 150m

Walking or vehicular — several km per day
Output: GPS-tagged alarm points for Tier 2
follow-up
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TIER 2 — PINPOINTING

Soil Gas Survey (Kimitsu Technique)
Product: GASTEC Detector Tube System

Pinpoints exact leak location and identifies
gas type

Colorimetric detector tubes + hand pump
Bar holes drilled at Tier 1 alarm points
Output: Quantitative ppm reading + gas
identification
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TIER 1 - HRLD 300/600: TDLAS

TECHNOLOGY & FIELD PROCEDURE

The HRLD 300/600 uses a near-infrared tunable diode laser tuned to methane's
exact absorption wavelength at ~1653 nm. The laser reflects off the ground
surface; methane migrating upward from the buried HDPE pipe absorbs laser
light, triggering an audible 85dB + visual alarm with a ppm.m reading.

Point HRLD at ground

CH, absorbs laser at 1653 nm

ppm.m reading + GPS tag
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T = = KEY SPECIFICATIONS

Target Gas Certification
Range Operating Temp
Weight
Sensitivity
Connectivity
Response Time
| P wzfﬁ:ﬂﬂﬂh D Now assembled in India under Make in India. ATEX Zone O certified.
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TIER 1 - ADVANTAGES &

LIMITATIONS

ADVANTAGES

* Non-contact: no drilling, digging, or pipe access
required

e Extremely fast: walk or drive — km per day

* Highly selective: laser tuned to CH,, no cross-
sensitivity

e Instant response: T90 < 0.05s - real-time
detection while moving

* GPS-tagged Bluetooth data to ruggedized
tablet/mobile app

* ATEX Zone 0 safe | 10-year sensor life, minimal
maintenance
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LIMITATIONS

e Methane only: cannot detect LPG, hydrogen, or
other gases

* Depth limited: pipelines deeper than 2-3m may
not show at surface

e Surface dependent: paved surfaces impede gas
migration

e Soil type matters: clay channels gas laterally;
sand allows vertical migration




TIER 2 — PINPOINTING

e Drill 0.85m Hole
e Insert Detector Tube

e Draw Gas Sample

* Read and Traingulate

® On-site sampling points
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Insert boring  Advance boring  Lower sampling Pasition Pull hand pump
rod into rod Lo desired tube connected  sampling tube  plunger upward
ground. tdepth, to hand pump at bottom of ti draw gas

into borshaole. barehole. sample.



DETECTOR TUBES BY PIPELINE CONTENT

Natural Gas (CGD)

LPG
Tracer Gas (H2/N2)

Odorant (TBM)

Sour Gas (H2S)
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# 103

# 100A

# 30L

# /5L

#4LL

0.05~2.4%

0.02~0.8%

0.05~2.08%

0.5~30 mg/m3

0.25~60 ppm

Primary Methane Survey

LPG HDPE Pipelines

Non-gas Pipelines

TBM Odorant in CGD

H2S Bearing Gas




DETECTOR TUBES, APPLICATION SCENARIOS
& COMBINED WORKFLOW

Combined Two-Tier Workflow

Survey Plan Tier 1 Walkov Rank Alarms Tier 2 Soil Gas Confirm Leak
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e \We extend our heartfelt thanks to each and every one of you for your attention

and engagement during our presentation today. Your presence and interest are
invaluable to us.

L et's continue to make the workplace Safer together



