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The T&TEC Challenge

What Is T&TEC?

Trinidad and Tobago Electricity Commission — the sole

national grid operator

Defines interconnection requirements for all grid-connected

solar projects

Project developer must submit interconnection application

and prove compliance

Equipment manufacturers must supply hardware capable of
meeting those standards

The Island Grid Factor

e |sland grids are less robust than large continental

grids

e More sensitive to power fluctuations and

voltage/frequency deviations

e Often leads to more stringent local requirements
than base IEEE 1547

e T&TEC adaptsinternational norms to local grid

conditions



Grid Stability Requirements

Voltage Regulation

Solar installations must not cause
unacceptable voltage rise or drop

Volt-VAR and Volt-Watt control
capabilities required under IEEE 1547

Reactive power output must be
controllable at the Point of Common
Coupling (PCC)

Interconnection Point

Frequency Response

DER systems must respond to over-
and under-frequency grid conditions

Frequency responsiveness prevents
cascading failures during
disturbances

Critical inisland grids where
frequency excursions are more
common

Technical parameters assessed at the Point of Common Coupling (PCC)

All compliance testing and measurements referenced to this point

Utility conducts coordinated system interconnection review for each project

Power Output Control

Inverters must be capable of
curtailing output on utility command

Ramp rate control may be required to
prevent sudden generation changes

Active power response settings must
align with T&TEC grid code
requirements



Voltage & Frequency Ride-Through

Voltage Ride-Through

Equipment must remain connected and operational J
during defined voltage excursions

Both low-voltage ride-through (LVRT) and high-voltage .
ride-through (HVRT) required
Duration and depth of acceptable excursion defined by .

IEEE 1547 performance categories

Disconnection during minor grid events causes .

instability — ride-through is mandatory

Frequency Ride-Through

Systems must continue operating within defined
frequency deviation bands

Sudden disconnection on frequency excursion worsens
grid instability
IEEE 1547-2018 specifies detailed ride-through

performance requirements

Island grids like T&T are especially sensitive — stricter
thresholds may apply locally

@ IEEE 1547-2018 introduced substantially more detailed ride-through requirements compared to earlier versions —

manufacturers must verify compliance with the current revision.



Harmonic Distortion & Power Quality

Total Harmonic Distortion
(THD)

Solar inverters must limit
current harmonic injection into
the grid

IEEE 1547 defines maximum

THD thresholds at the PCC

Excessive harmonics degrade
power quality for all connected

users

DC Current Injection

DC injection into the AC grid is
strictly limited under
interconnection standards

Transformer-less inverter
designs require careful

compliance verification

Panel-inverter system
compatibility must be
validated together

Power Factor
Requirements

Minimum power factor
operating range specified by
T&TEC grid code

Reactive power capability
must be demonstrated during
certification testing

Poor power factor from solar
installations can trigger
penalty clauses



Anti-Islanding Protection

1 2 3

What Is Islanding? Why It Is Dangerous Manufacturer Requirement

A solar installation continues to Poses electrocution risk to utility Panels must be compatible with
energize a section of grid after the workers; can cause equipment inverters rigorously tested and

utility disconnects — creating an damage when the grid reconnects certified for anti-islanding in line with
uncontrolled, isolated electrical out of phase IEEE 1547 and T&TEC requirements
island

/N Anti-islanding is a core safety feature. It is a non-negotiable requirement for any grid-tied solar installation under
T&TEC interconnection rules.



Business Impact of Non-Compliance

Lost Market Access

Non-compliant panels excluded
from utility-scale and large

commercial projects

These represent the highest-
value and highest-volume

procurement segments

T&TEC's interconnection review

is the primary gatekeeping step

Project Delays & Cost
Exposure

Developer using non-compliant

equipment faces extensive

approval delays

May require costly equipment
replacement mid-project

Reputational damage to

manufacturer if product causes

project failures

Competitive Disadvantage

Compliant manufacturers
become preferred suppliers —
non-compliant ones are

avoided

Developers depend on
manufacturers to simplify the
approval process

Production excellence alone is
insufficient — regulatory
compliance is equally critical



Certification & Documentation

1 1— Third-Party Testing

Equipment submitted to accredited test laboratory for compliance verification against IEEE 1547 and applicable grid code parameters

2 2 — Certification Report

Formal test report documents all measured parameters — voltage, frequency, THD, ride-through performance, anti-islanding response

3 3 — Interconnection Application

Project developer submits application to T&TEC with certified equipment documentation; manufacturer data sheets must reference
test results

4 4 — Utility Review
T&TEC conducts coordinated system interconnection review assessing technical and grid-impact compliance before approval is
granted

5 5 — Commissioning & Ongoing Compliance

Commissioning tests verify installed system performance; periodic maintenance of compliance documentation recommended



Strategic Preparation for Manufacturers

Design for Compliance
from Day One

Select inverter partners with
existing IEEE 1547-compliant
certification

Validate full system-level
compatibility — panel +
inverter + protection relay
Engage with T&TEC

requirements before finalizing

product specifications

Documentation Strategy

Maintain complete, audit-
ready certification files for
each product model

Ensure data sheets clearly
reference applicable test
standards and results

Update documentation
promptly when product

revisions occur

Market Entry Pathway

Compliance is a commercial
differentiator — not merely a
regulatory obligation

An experienced turnkey
manufacturing partner
integrates compliance know-

how into line setup

Reduces learning curve for

new manufacturers entering
the T&T market



FAQ Highlights

Question

Does IEEE 1547 apply directly in Trinidad & Tobago?
Who is responsible for compliance — developer or
manufacturer?

What happens if equipment fails T&TEC review?

Is third-party certification sufficient for TR TEC?

Does compliance vary by project size?

What is the local regulatory framework?

Key Answer

T&TEC bases its standards on IEEE 1547 but adapts them to local island
grid conditions — stricter thresholds may apply

Responsibility is shared; developers submit applications but depend
entirely on manufacturers to supply compliant equipment

Project approval is denied; costly equipment replacement and delays are
the likely outcome

Internationally recognized third-party certification is the accepted
pathway, but T&TEC conducts its own interconnection review

Utility-scale and large commercial projects face the most rigorous T&TEC
interconnection scrutiny

TTS171-3:2011 (Trinidad & Tobago Electrical Wiring Code, Part 3) governs
RE interconnection requirements nationally



Key Project Data
T&T C&U 1547 2011

Market Application Primary Standard Local Code
Trinidad & Tobago — island Commercial & utility-scale IEEE 1547 / T&TEC utility TTS171-3:2011 — RE Systems
grid operated by T&TEC grid-connected PV interconnection compliance & Interconnection

Requirements

[J) Market: Trinidad & Tobago - Sector: Grid-connected solar manufacturing - Focus: T&TEC interconnection
compliance- Standards: IEEE 1547 / utility compliance - Application: Commercial & utility-scale PV - Source:
PVKnowHow / Jv.G. Technology GmbH



Strategic Conclusion

1 2 3

Compliance Is Commercial Island Grid Demands Rigor Expertise Reduces Risk

Grid compliance is not a final hurdle T&T's island grid characteristics An experienced European turnkey

— itis a foundational element of require stricter technical discipline provider integrates grid compliance

market entry strategy for any than many continental markets — know-how into full-line process

manufacturer targeting T&T under-preparation carries significant methodology — reducing risk for
business risk new manufacturers

[ Source: PVKnowHow / Jv.G. Technology GmbH - www.jvg-thoma.com - www.pvknowhow.com
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