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Future of Electronic Product Testing,
Compliance, and Certification

Envitest Lab: A Future-Ready Testing Partner

The product testing, compliance, and certification is
updating, and now driven by advances in digital tools
and Al-led technologies. At Envitest Lab, we recognize
that staying relevant and competitive means moving in
step with these changes.

Envitest Lab is gearing up to align with emerging tech-
nologies by continuously upgrading skills and infrastruc-
ture. Modern testing demands faster insights, smarter
test planning, early risk identification, and data-driven
decision-making rather than executing standards and
generating reports; it now . By adopting advanced tools
and intelligent workflows, we are reducing turnaround
times, improving test accuracy, and enabling customers
to reach compliance with greater confidence.

Envitest Lab upskilled to handle complex electronic
products across automotive, aerospace, industrial, and
defense applications. From a testing approach, we are
moving towards a data driven approach by advancing
environmental and electrical testing analysis and com-

pliance validation. We are strengthening our capabili-
ties to match evolving industry requirements. At the
same time, we are investing in infrastructure that sup-
ports better repeatability, improved repeatability,
greater throughput and scalable testing—ensuring relia-
bility without compromising speed. By combining do-
main knowledge with smarter tools and modern infra-
structure, we are empowering our customers and prod-
uct teams to focus on delivering robust, compliant, and
market-ready products.

Optimized infrastructure enables us to handle complex
test profiles, longer endurance cycles, and mult-
standard compliance requirements while maintaining
consistency and traceability. As standards evolve, En-
vitest Lab remains committed to staying ahead of the
curve. As technical demands grow, our ability to deliver
remains dependable. We ensure our customers always
have a testing partner who is future-ready, dependable,
and aligned with the pace of technological innovation.

Product Testing at Envitest Lab — Powered by GenAl

Envitest Lab is actively preparing for the future of elec-
tronics by strengthening its testing capabilities and
keeping pace with fast-changing technologies helping
customers validate product performance and regulatory
compliance early in the development cycle.

1. Advanced and Diverse Testing Capabilities: Envitest
offers hundreds of NABL-accredited tests covering elec-
tronics, mechanical systems, and optics. The lab pro-
vides specialized services such as Telecom Interface
Testing, Fiber Optics testing, and parametric analysis,
enabling detailed evaluation of product behavior and
durability.

2. Industry-Specific Expertise: Envitest supports critical
industries including Automotive, Defense, Aerospace,
Medical, Railways, and loT. Each sector has unique
standards and expectations, and Envitest delivers test
solutions tailored to industry-specific requirements.

3. Focus on Future Technology Trends: To meet the
growing demand for robust electronic products, con-

nected systems, and advanced electronics, Envitest is
investing in advanced testing and simulation facilities.
These capabilities help identify design weaknesses early
and improve product reliability.

4. Strong Quality and Compliance Framework: Quality
is central to Envitest’s operations. With NABL and 1SO-
aligned processes, trained engineers, validated test
methods, and a robust Quality Management System
(QMS), the lab ensures accurate, repeatable, and relia-
ble test results.

5. Strategic Vision as a One-Stop Testing Partner: En-
vitest positions itself as a comprehensive testing part-
ner, helping manufacturers reduce time-to-market,
overcome technical limitations, and navigate complex
regulatory and customer expectations with confidence.

Through continuous investment in people, processes,
and infrastructure, Envitest Lab remains committed to
supporting innovation and enabling safe, compliant
electronic products for global markets.
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THANK YOU FOR YOUR
CONTINUED TRUST AND
SUPPORT.

Your trust and collaboration have
helped Envitest Lab continue deliv-
ering reliable testing solutions. As
we welcome the New Year, we
wish you success, innovation, and
strong partnerships ahead.

Happy New Year
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Insulation resistance testing is routinely
carried out in a safe and secure environ-
ment at Envitest Lab.

Insulation Resistance (IR) Testing: A Foun-
dation for Electrical Safety and Reliability

Electrical insulation is a critical part of every
electrical and electronic system. Its main func-
tion is to keep electric current confined to the
correct path and prevent leakage that could
cause equipment damage, electric shock, or
fire. Insulation Resistance (IR) testing is one of
the most reliable ways to verify that this insu-
lation is doing its job.

During an IR test, a controlled high DC volt-
age—typically 250 V, 500 V, or 1000 V—is
applied to the insulation using a tester. The
instrument measures the tiny leakage current
flowing through the insulation material. When
insulation is healthy, resistance values are
high. Lower resistance values indicate insula-
tion deterioration due to moisture ingress,
aging, contamination, or mechanical stress.

IR testing is important across a wide range of
applications, from consumer electronics and

household appliances to industrial motors,
control panels, cables, and transformers. Insu-
lation naturally degrades over time because of
heat, humidity, dust, vibration, and operating
stress. Without testing, this degradation often
remains hidden until a sudden failure occurs.

Regular IR testing helps identify insulation
problems at an early stage, allowing corrective
action before failures become serious. It im-
proves electrical safety by reducing the risk of
shocks and fires, increases equipment reliabil-
ity, and supports preventive maintenance
programs. In manufacturing, IR testing also
serves as a quality check to ensure products
meet safety and performance requirements.

In simple terms, Insulation Resistance testing
ensures that electricity stays where it be-
longs—protecting people, equipment, and
operations while supporting system reliability.

IR testing ensures electrical safety and reliability across industries, from consumer electronics
and industrial equipment to critical infrastructure like power, aerospace, and defense.

Electrical Safety Assur-
ance

Insulation resistance can deteriorate

Insulation resistance refers to the measured value, in
ohms, of the insulating material that surrounds elec-
trical conductors such as cables, windings, and com-
ponents. This insulation is designed to prevent un-
wanted flow of electric current either through the
material itself or along its surface. The effectiveness
of insulation becomes more critical as operating volt-
age increases, since higher voltages place greater
stress on insulating materials and increase the risk of
leakage.

due to several factors, including:

0 Temperature variations, which

accelerate material aging

0 Mechanical movement, such

as flexing or bending during use

0 Chafing and abrasion caused
by repeated contact or vibra-
tion

0 Humidity and moisture in-

gress, which reduce insulating

effectiveness

Aging, leading to gradual

breakdown of insulation mate-

{0 Exposure to ultraviolet (UV)
light, which weakens insulation

over time

Routine insulation resistance testing

helps identify these issues early,

When insulation begins to weaken, unwanted current
can escape from the conductor. This can lead to seri-
ous problems such as short circuits, flashover, over-
heating, equipment damage, fire hazards, and even

0 electric shock or electrocution. For this reason,
testing insulation resistance is a vital practice for
maintaining safe electrical systems in all environ-

rials ments where electrical and electronic equipment is

used.

Insulation does not remain perfect throughout its life.
Over time, exposure to heat, humidity, vibration,
dust, chemicals, ultraviolet radiation, and normal
aging gradually degrades insulating materials. Insula-
tion Resistance (IR) testing helps detect these weak-
nesses at an early stage—long before visible damage

Why Insulation Resistance Testing Is So Important?

From a safety standpoint, IR testing helps prevent
electric shocks, ground faults, and fire risks by ensur-
ing that current remains properly contained. From a
reliability perspective, it reduces the chances of short
circuits, transformer failures, motor burnouts, and
unplanned outages. Early detection of insulation
problems is important in power systems, where fail-
ures can have widespread operational and financial

consequences.

IR testing is a critical tool across many industries. In

consumer electronics, it ensures appliances and de-
vices meet safety requirements. In industrial environ-
ments, it verifies the reliability of motors, cables,
switchgear, and control panels. In critical infrastruc-
ture sectors—such as power generation, data cen-
ters, aerospace, and defense—IR testing supports
mission readiness and long-term system perfor-
mance.

Beyond safety and reliability, IR plays a key role in

guality control during manufacturing and supports
predictive maintenance strategies in the field. High-
voltage IR testing should be performed systematically
and at regular intervals for portable equipment that is
exposed to frequent environmental stress.

allowing corrective action before

or sudden failure occurs. By identifying declining insu-
lation strength, organizations can take corrective
action and significantly reduce the risk of unexpected

breakdowns.

In essence, Insulation Resistance testing confirms that

electrical systems remain safe, stable, and dependa-
ble—keeping electricity where it belongs and pre-

venting failures with serious consequences.
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Backbone of India’s Defence Growth: Testing, Val-
idation, and Trust

Last week, a major headline caught everyone's
attention: India recorded its highest-ever de-
fence production of X1.54 lakh crore in FY 2024
25, and defence exports reached a record
X23,622 crore, up from less than 1,000 crore in
2014. These numbers clearly show how far the
country has come. When figures like 1.54 lakh
crore in defence production (FY 2024-25) make
headlines, the spotlight usually falls on large
platforms, factories, and final deliveries. What
often goes unnoticed is the quiet ecosystem
that makes such scale possible—testing, valida-
tion, and certification. This is where Envitest Lab
has been steadily contributing to India’s defence
growth story.

Defence manufacturing is not about speed; it is
about certainty. Every electronic unit, subsys-
tem, or assembly must perform reliably in ex-
treme and unpredictable conditions—heat, cold,
vibration, shock, humidity, dust, rain, and elec-
tromagnetic stress. A single failure in the field
can compromise missions, safety, and credibil-
ity. Envitest Lab supports defence programmes
by ensuring that equipment is proven, not as-
sumed, to work under these real-world stresses.

As India’s defence ecosystem expanded beyond
a few large public-sector units, the need for
independent, competent testing laboratories

grew sharply. Envitest Lab helped bridge this
gap by offering NABL-accredited, defence-
aligned testing capabilities under one roof. This
reduced dependence on overseas labs, cut qual-
ification timelines, and enabled Indian manufac-
turers to iterate faster—while still meeting strin-
gent military and regulatory expectations. An-
other contributions is supporting design maturi-
ty. The discipline—test, improve, retest—is
what allows programmes to scale reliably.

Over the years, Envitest Lab has worked closely
with defence PSUs, private manufacturers,
MSMEs, and design-led startups, validating
products at different stages—from development
and qualification to production and life-cycle
testing. Testing as per MIL-STD-810, 202, 2164,
704, JSS 55555/5855, RTCA DO 160, IEC, and
relevant ISO standards, along with EMC, electri-
cal safety, and reliability testing, forms a critical
backbone of this effort. These tests may not
make headlines, but without them, no product
can move forward.

If this production milestone marks India’s arrival
as a serious defence manufacturing nation, then
labs like Envitest Lab represent the unseen disci-
pline behind that success. Not glamorous, not
loud—but essential. Because in defence, it is
tested, proven, and trusted.

ENnviTEsT HIE

Foundations Of Growth

Strong Domestic Manufacturing
Push:

Focus on Atmanirbhar Bharat encouraged indige-
nous design, development, and production, reduc-
ing dependence on imports and strengthening

local capability.

Wider Industry Participation
(MSMEs & Private Sector)

Over 16,000 MSMEs and 462 licensed companies
entered the defence ecosystem, creating a broad-

er, more resilient industrial base.

Simplified and Clear Policy
Frameworks

Reforms like DAP 2020 and DPM 2025 streamlined
procurement, improved transparency, and re-

duced execution delays.

Defence Industrial Corridors

Dedicated corridors in Uttar Pradesh and Tamil
Nadu improved infrastructure, supplier access, and

investment readiness.

Export-Oriented Approach

Consistent quality, certification, and compliance
enabled Indian defence products to gain global

acceptance, driving exports to £23,622 crore.

Sustained Budget Growth

Defence allocation increased from 2.53 lakh crore
(2013-14) to %6.81 lakh crore (2025-26), enabling

long-term capacity building.

Focus on Quality, Testing, and
Certification

Emphasis on validation, reliability, and compliance
ensured products were mission-ready and globally

competitive.
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Purpose of the Icing /Freezing Test

MIL-STD-810 is designed to evaluate whether mili-
tary equipment can continue to operate safely and
effectively when ice accumulates on its surfaces. At

Envitest Lab, this test is used to:

—> Verify operational capability despite ice

buildup caused by freezing rain, drizzle, or sea

spray

—> Assess the effectiveness of de-icing or anti-
icing methods, whether built-in or field-

applied

—> Identify potential issues such as binding of
moving parts, restricted clearances, increased

weight, reduced airflow, or impaired visibility

How Envitest Executes Method
521:

Envitest follows approach, as required by MIL-STD-
810. Each test is customized based on the equip-

ment’s intended operational environment.

Test Tailoring The expected ice thickness and expo-
sure duration are defined based on mission profiles,
typically ranging from 0.24 inches up to 3 inches of

ice accumulation.

Controlled Chamber Setup The test item is placed
inside a temperature-controlled environmental
chamber, generally maintained around 0°C (32°F) to

support ice formation under controlled conditions.

Ice Accretion Process Supercooled water is applied
using mist or spray systems. Depending on condi-
tions, this forms Clear glaze ice (from freezing rain
or drizzle), which is critical for structural load evalu-

ation

Functional Testing During and After Icing Tests may
run for several hours, with functional checks per-
formed both during ice buildup and after accretion,

ensuring realistic operational assessment.

Post-Test Evaluation After completion, Envitest
conducts detailed inspections to check for structural
damage, mechanical binding, impaired operation,

and de-icing performance. All findings are thor-

oughly documented.

Facing the Winter: MIL-STD-810 Icing and

Freezing Rain Testing

In modern warfare, along with enemy—
equipment also faces harsh environmental
conditions. One of them is icing and freezing
rain. lce can quickly form on eguipment ex-
posed to rain, fog, or sea spray, especially in
cold regions. Whether it is a communication
system placed on a mountain or a naval sys-
tem operating near the sea, ice buildup can
affect performance and even cause complete
failure.

Envitest Lab specializes in environmental
testing and has strong expertise in MIL-STD-
810 Method 521, which focuses on icing and
freezing rain conditions. As defense systems
move toward automation, Al, and advanced
electronics, it becomes even more important
to ensure that the physical hardware remains
reliable in real-world environments.

MIL-STD-810 Method 521 evaluates how mili-
tary equipment performs when ice builds up
on its surfaces. The concern is not just low
temperature, but the added weight of ice and

how freezing water interferes with moving

parts, sensors, airflow, and visibility. Ice can
cause parts to jam, increase loads, block vents,
or reduce system effectiveness.

The Importance of Replicate Testing in ISO/IEC

17025

In an ISO/IEC 17025 testing laboratory, repli-
cate testing means performing the same test
multiple times on the same sample under the
same conditions. The objective is to confirm
that the test method produces consistent and
reliable results every time it is applied.

Replicate testing is a key requirement for as-
suring test result quality under Clause 7.7. It
helps laboratories verify that their testing pro-

cesses are stable, controlled, and free from
variation. By repeating tests, labs can identify
inconsistencies caused by equipment, environ-
ment, or operator.

Overall, replicate testing ensures that test
results are not one-time outcomes but repeat-
able and dependable, strengthening confi-
dence for customers, auditors, and regulatory
authorities..

“I Know It All” Becomes a Risk to Quality

In recent times, we are seeing a growing mind-
set of “I already know this” or “don’t teach
me.” While confidence is important, this atti-
tude can slowly erode quality if it replaces
learning and openness. When people stop
listening, assumptions begin to guide deci-
sions, and personal ways of working start over-
riding defined processes.

Quality does not decline overnight. It fades
quietly when curiosity is lost and feedback is
ignored. In technical and testing-driven envi-
ronments, learning must never stop. Test
methods and Standards evolve, update,

reimagined plus customer expectations
change, and real-world conditions often ex-
pose gaps that experience alone cannot pre-
dict.

Strong teams are built not on individual cer-
tainty, but on shared understanding. Openness
to correction, peer learning, and process disci-
pline keeps quality intact. Saying “l know”
should never close the door to improvement.

To protect quality, we must encourage a cul-
ture where asking questions is valued, guid-
ance is respected, and learning is seen as

strength—not weakness.
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Why an old 17 Laptop Can't Run Windows 11: A
Lesson in Product Testing

A few days ago, a discussion came up where
one remarked retesting is a waste of time. The
argument was that the product had already
been tested, certified, and found compliant,
and that repeating the exercise only because a
regulatory body asked for it. After all, the up-
date was “only” a software improvement. Yet,
the outcome was that the entire testing cycle
had to be repeated.

This is where perspective matters. When a
product is built, it is tested under defined con-
ditions, results are generated for that specific
configuration. However, every new buildwhich
involves functionality, software, or perfor-
mance—creates a new product variant. Even if

the hardware remains the same, the way the
product behaves can change significantly.

A simple analogy explain this. | owned an i7
laptop with 8 GB RAM bought in 2012—one of
the best configurations at the time. When
Windows 11 was released, Microsoft clearly
stated that this system was not supported.
The reason was not lack of power, but com-
patibility. The OS was not designed for older
hardware architectures. Today, | use an i5
system with similar memory, and it runs Win-
dows 11 flawlessly. Product testing works the
same way. Any major change, even if it ap-
pears minor, can alter how a product behaves
under real conditions.

The Cll Industry—Academia Partnership Award 2025—Diamond Winner recogniz-
es the Envitest Lab—KC.IRI collaboration as a benchmark for translating academic
research into real-world industrial impact while empowering India’s future talent.

Building India’s Innovation Ecosystem: Envitest
Lab and KCIRI Shaping the Future of India

The Envitest Lab—KC.IRI (Kumaraguru Centre
for Industrial Research and Innovation) collab-
oration being recognized with the Cll Industry
—Academia Partnership Award 2025 as a
“Diamond Winner” is a strong validation of
how meaningful engagement between indus-
try and academia can shape the future of
India. This prestigious recognition celebrates
formal agreements and deliver measurable,
real-world impact through innovation, skill
development, and applied research.

The Envitest Lab—KC.IR! collaboration serves
as a practical model of how industrial exper-
tise and academic strength can work together
effectively. Envitest Lab contributes deep
domain knowledge, advanced testing infra-
structure, and real industry challenges, while
KC.IRI brings strong research capabilities,
young talent, and an innovation-driven aca-
demic ecosystem. This collaboration bridges
the long-standing gap between classroom
learning and industrial application—an essen-
tial requirement for India’s growth as a global
technology and manufacturing hub.

For India’s future, such industry—academia
collaborations are critical. As the nation ad-
vances in sectors the demand for industry-
ready innovation and skilled manpower is
essential. Collaborative models accelerate
indigenous R&D, reliance, and strengthen
India’s self-reliance in advanced engineering,
testing, and innovation capabilities.

Young graduates stand to benefit the most
from this ecosystem. By working on live indus-
try projects, accessing real testing environ-
ments, and solving practical engineering prob-
lems, students develop hands-on skills, pro-
fessional discipline, and a deeper understand-
ing of industry expectations.

The Cll Industry—Academia Partnership Award
2025 reinforces the idea that India’s progress
lies in collaboration. The Envitest Lab—KC.IRI
collaboration exemplifies how aligned indus-
try—academia partnerships can empower
youth, strengthen industry, and contribute
meaningfully to the nation’s long-term
growth.
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Proud Moment for Envitest!

Awarded the Cll Diamond Award under
Top MSME Services. 4
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Driving Defence Innovation and Industry-
Academia Partnership for a Viksit Bharat 2047.
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At Envitest Laboratories, we started with a clear mission—to empower products by ensuring
they are tested accurately and proven reliable. Established in 2017 in Bangalore Electronic
City, Envitest is an ISO/IEC 17025-certified company dedicated to providing high-quality
testing, inspection, pre-compliance, certification, and engineering services across industries

¢ Climatic Simulations worldwide.

¢  Dynamics & Vibration As industries evolve, so do their testing needs. Over the years, we have continuously expand-
ed our testing capabilities, enabling us to offer a comprehensive portfolio of solutions that

0 Contamination and Ingress help manufacturers meet regulatory and quality standards. From a humble test house to a

leading global provider of standard and customized testing services, our journey has always

0 Materials / MEta"urglcal Testing been guided by one principle—customer-first approach and delivering precision in every test.
O Aircraft Electrical Testing Our Expertise in Testing Disciplines
0 Electrical Safety Testing —> Electronics & Electrical Product Testing — We ensure reliability for optical fiber, electrical

‘ _ ‘ connectors (automotive & MIL), aircraft electrical characteristics, product safety, perfor-
0 Optical Fibre Cable Testing mance, and susceptibility testing.
O Optical Fibre Connector Testing —> Telecom Product Testing — Our expertise covers PON and GPON testing, interface

. testing, EMI/EMC testing, router and switch evaluations, and more.
0 Telecom Interface Testing : &
. ) —> Environmental Testing for Any Product — We conduct shock & vibration, bump, thermal
0 Electrical Cables Testing cycling, humidity, damp heat, extreme temperatures, thermal shock, ingress protection
0  Electrical Connectors Testing (dust & water), contamination, fungus resistance, ultraviolet (UV) exposure, salt & acidic
corrosion, and more.
0 International Approvals At Envitest Lab, we believe that doing things right isn’t just a process—it's a commitment to
0 Customized Tests quality. With cutting-edge facilities and a highly skilled team, we help industries launch safer,
more reliable, and high-performing products into the market with confidence and compli-

0  Engineering Services ance.

Empowering Products. Excellence in Testing. Confidence in Performance. Setting Standards.
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ENVITEST LAB ENVITEST LAB ENVITEST LAB

Bengaluru Test Centre Coimbatore Test Centre Chennai Test Centre
No.14-1510, Maruthi Timber Road, KEnTEc, C/o Kumaraguru College of Tech- No.27, Medrospuram Industrial Estate,
Garvebhavi Palya, Hosur Road, Bangalore, nology, Chinnavedampatti, Coimbatore, Maraimalai Nagar, Chennai, Tamil Nadu —
Karnataka — 560068, Tamil Nadu - 641049 603204

+91 9606075771 +91 9606080881 +91 9606080882

-
/ ENVITEST
Reach out: info@envitestlab.com '

= TEC Recognised Lab — Certificate # TEC/MRA/CAB/IND-D/91

¢
¢ WhatsApp Me: +91 96060 75773 e
¢ Visit Envitest Lab
- | ENVITEST LABORATORIES PRIVATE LIMITED
¢ Visit Envitest Lab on Facebook
o . . — NABL Accredited Laboratory — Certificate # TC-7490
¢ Visit Envitest Lab on Twitter (X) — DGAQA Approved Lab — Certificate # 1408/LAB/DGAQA/TECH-
¢ Visit Envitest Lab on LinkedIn COORD/12
)

Follow Envitest Lab on Instagram




