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This guide is written for transmission asset managers, maintenance engineers and consultants working
with GIS-based substations across Saudi Arabia, the UAE, Qatar, Kuwait, Oman and Bahrain.



1. GIS and SF6: The Backbone of GCC Transmission

Gas-insulated switchgear (GIS) dominates new substation construction across the Gulf. Its compact footprint
suits dense urban networks and desert terrain, and its sealed SF6 insulation offers excellent dielectric
performance. But the same sealed design that makes GIS compact also makes internal faults invisible until
they escalate — a reality that has driven Gulf utilities to lead the region's adoption of online condition

monitoring.

2. Why Online PD Monitoring Is a Priority in the Gulf

o
GIS-heavy >50 °C
sealed SF6 compartments make summer ambient temperatures
internal defects invisible stress insulation systems

Zero-tolerance

reliability culture drives condition-
based maintenance

Four factors combine to make online partial discharge monitoring a high priority:
* GIS concentration: sealed compartments cannot be inspected visually; electronic monitoring is the
only continuous window into insulation health.

* Thermal cycling: extreme day-night and seasonal temperature swings promote void growth in
spacers and insulators — a primary source of internal discharge.

* Renewable integration: NEOM, solar parks and new industrial cities add switching stress to
existing grids; new connections demand proof of switchgear health.

¢ Reliability culture: Gulf utilities benchmark against world-class indicators and invest where outage
risk is reduced fastest.

3. UHF Partial Discharge Monitoring Fundamentals

3.1 The UHF Principle

Partial discharge inside GIS radiates electromagnetic energy in the UHF band (300 MHz-3 GHz). This energy
escapes the metal enclosure at dielectric apertures — spacer insulators, inspection ports and cable sealing
ends — where a UHF sensor can capture it with pC-level sensitivity, without opening the compartment and
without an outage.

3.2 Sensor Types

Type Installation Best Use

Internal couplers Built into GIS at manufacture New build, maximum sensitivity



External sensors Retrofitted at spacer apertures Existing substations

Portable UHF instruments Temporary placement Baseline surveys, verification

3.3 Sensor Placement

Sensors are placed at each busbar section and at disconnector and breaker compartments — the historically
highest defect locations. A typical 132-400 kV GIS bay uses 4-8 sensors. For existing GIS, verify spacer
aperture availability before specifying the sensor count.

4. SF6 Monitoring: Density, Moisture and Decomposition

SF6 is both the insulation medium and a potent greenhouse gas. Managing it properly is a compliance
requirement and a maintenance tool.

Parameter What It Reveals Typical Interval

Gas density Leaks and pressure integrity Continuous / daily

Dew point (moisture) Water ingress, insulation health Quarterly — annually
Decomposition products (SO2, HF) Active discharge or arcing Continuous on monitored bays
Purity Gas quality for refill decisions Annually

Why Decomposition Monitoring Matters

When a discharge or arc occurs inside an SF6 compartment, the gas breaks down into sulfur compounds
including SO2 and hydrogen fluoride (HF) — corrosive to internal components and hazardous to personnel.
Detecting their rise in real time gives early warning of developing faults, seen from the gas side,
complementing UHF detection from the electromagnetic side.

5. Integrating PD and SF6 Data

The most effective Gulf programs run UHF partial discharge monitoring alongside SF6 density and
decomposition monitoring, integrated into a single platform:

® Arise in SF6 decomposition products is cross-checked against UHF trends to confirm and localize
the fault.

* Density data supports leak-rate analytics and SF6 emission reporting.

® Alarms are prioritized by asset criticality and defect confidence, not raw sensitivity.

6. Deployment Roadmap for Gulf Substations

Phase 1 — Engineering Survey (weeks 1-2)

Map GIS bay layouts, identify spacer apertures, confirm sensor count per bay, and verify environmental
ratings for outdoor installations.



Phase 2 — Pilot Bay Installation (weeks 3-8)

Install sensors on one critical bay with a monitoring unit and cloud access. Run 4-8 weeks to establish local
baseline levels and validate alarm settings.

Phase 3 — Fleet Expansion (months 2-6)

Roll out to priority substations, aggregate into one platform, and train local engineers on trend review and
alarm response.

7. Designing for Desert Conditions

e Ambient temperature: sensors and enclosures must tolerate sustained 50 °C+ outdoor conditions.
¢ Sand and dust: outdoor housings need IP-rated sealed enclosures with no exposed optics.
® Solar loading: mounting and enclosure selection should account for direct sun exposure.

* Protocol integration: outputs should support Modbus and IEC 61850 options for SCADA
connection.

® Spare strategy: plan for hot-spare sensors to keep monitoring continuity during maintenance.

8. HUWOR Solutions Overview

Product Family Description Typical Use

Built-in UHF PD Sensors  Permanent UHF couplers for GIS apertures GIS online monitoring

SF6 Monitoring Density, dew point and decomposition (SO2/HF) GIS compartment management
measurement

Handheld PD Detector TEV + HFCT + AE, IEC 60270 based Commissioning, verification,

troubleshooting

loT Gateway + Cloud Data aggregation, dashboards, alarms, SCADA Fleet-wide online monitoring
Platform integration

Surge Arrester Leakage current and counter monitoring Arrester health tracking
Monitoring

All HUWOR products support OEM/ODM customization — product specifications, branding, software
platforms and packaging — for utilities standardizing on their own requirements.

9. Getting Started

1. Survey one pilot substation and identify critical bays.

2. Install UHF sensors and SF6 monitoring on 2—4 pilot bays.

3. Run 4-8 weeks of baseline data collection.

4. Validate alarms and trend review processes with local engineers.

5. Build the fleet expansion business case from pilot evidence.



HUWOR supports every step — instruments, sensors, platform, training and remote diagnostics. For a

deployment discussion, contact our export team.
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