Robots tend to get the credit on a factory floor. They move, weld, pick, place, stack, inspect, and usually draw the
most attention during a plant tour. Yet the robot is only as dependable as the control system wrapped around it.
When a robotic cell goes down, the root cause is often not the arm itself. It is the handshake that never
completed, the safety reset sequence that was too brittle, the overloaded network segment, the poorly filtered

sensor input, or the HMI screen that left operators guessing.

That is why reliability in industrial control systems matters so much in robotics applications. A robot can repeat a
motion within fractions of a millimeter all day long, but the surrounding system has to manage real production
conditions: intermittent sensors, worn tooling, product variation, maintenance interventions, power disturbances,
and operators who are trying to keep a line moving under pressure. Designing for those conditions requires

more than correct logic. It requires judgment.

| have seen highly sophisticated robotic cells underperform because basic industrial controls discipline was
missing. | have also seen relatively simple systems run for years with excellent uptime because the control
architecture was clean, the fault handling was thoughtful, and the commissioning team understood how

production actually behaves once the line is handed over.

Reliability starts long before code

A reliable robotic system is rarely the result of clever programming alone. Most of its reliability is baked in during
concept development and electrical design. By the time a controls engineer opens the PLC programming
environment, many of the major constraints are already set: 1/0O count, network topology, panel layout, safety

architecture, sensor selection, actuator sizing, and the level of diagnostic access available to maintenance.

One common mistake is treating the robot as a manufacturing automation standalone machine that only needs a
few start and stop signals from a PLC. That approach works for a demonstration cell and fails in production. Real
robotic applications usually sit inside a larger process. They need upstream and downstream coordination, recipe
management, product tracking, safety zoning, alarm handling, operator intervention, and often some form of
traceability. If those interactions are vague at the beginning, the system ends up patched together later with ad

hoc logic. That is where reliability starts to erode.

The best projects define states early. Not just “run” and “stop,” but the full operating model: idle, auto ready,
cycle active, starved, blocked, faulted, e-stop active, guard open, maintenance mode, manual recovery, homing
required, and changeover in progress. When every device in a cell behaves according to a clear state model, both
PLC programming and HMI programming become more robust. The machine tells the truth about what it is

doing. Operators understand what the system needs. Maintenance can recover faster.

The architecture has to fit the process
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There is no single ideal architecture for all industrial robotics applications. A palletizing cell, a robotic weld line,
and a high-speed pick-and-place machine have different failure modes and different tolerance for delays. Still,

the same principles show up repeatedly.

A central PLC often remains the best coordinator for the cell, especially when multiple devices need deterministic
sequencing. The robot controller handles motion well, but the PLC is usually better suited for plant integration,
device orchestration, interlocks, and safety status distribution. Problems arise when too much sequencing is split
awkwardly between the PLC and the robot controller. If neither side clearly owns a transition, debugging
becomes tedious. During startup, that wastes hours. During production, it creates intermittent faults that only

happen once every few shifts.

Good architecture assigns ownership deliberately. If the robot should own path execution, let it own path
execution. If the PLC should own part flow and cell permissives, keep that logic there. Then define handshakes
that are specific and observable. "Robot ready” is too vague by itself. Ready for what exactly? Servo on, program
selected, home position valid, no active faults, safety okay, gripper confirmed open? Reliability improves when

signals mean one thing and one thing only.

There is also a practical issue with timing. Not every event deserves millisecond-level response. Engineers
sometimes overcomplicate industrial control systems by forcing high-speed coordination where simple event-
driven logic would suffice. On the other hand, some applications truly need tightly controlled timing, especially
when vision, conveyors, and robot tracking are involved. The architecture should reflect the process risk. If a late
signal could crash tooling or damage product, design for deterministic communication and validate the response

time under load, not just in a quiet lab setup.

Safety design affects uptime more than people expect

Safety and reliability are often discussed as separate goals, but on robotic cells they are deeply connected. A
sloppy safety design creates nuisance trips, difficult resets, and unclear recovery conditions. Operators then find

ways around the system, which introduces both downtime and risk.

A reliable safety strategy starts with zoning. If every issue anywhere in the cell drops power to every actuator, the
machine becomes painful to recover. In a small cell that may be unavoidable, but in many systems it is better to
isolate zones so an intervention at an infeed does not unnecessarily collapse the entire process. Safe speed, safe
limited position, and controlled stop functions can also reduce downtime when compared with hard power

removal, provided the risk assessment supports their use.

Reset logic deserves far more attention than it usually gets. A reset should be intentional, understandable, and
conditional on the machine being in a sane state. | have seen cells where the operator presses reset, several
devices wake up at once, one axis is not homed, a robot is mid-sequence, and the result is another fault

immediately after the first one clears. That is not a reset, it is a gamble.

The safer and more reliable pattern is staged recovery. Establish safety healthy, verify devices are in acceptable
conditions, prompt for homing if needed, restore the machine to a known state, and only then allow cycle restart.

This can feel slower during startup, but it pays back dramatically once the line is in production.

PLC programming that survives real life

The difference between functional PLC programming and reliable PLC programming is what happens when

conditions are imperfect. Inputs bounce, air pressure dips, operators switch modes unexpectedly, and field



devices return inconsistent status during power-up. Logic that looked fine in simulation can become fragile very

quickly.

State-based programming is usually the strongest foundation for robotic cells. It makes sequences visible, fault
detection easier, and recovery more controlled. Ladder, structured text, or function block can all work well, but
the underlying discipline matters more than language preference. Every automatic sequence should have clear
entry conditions, clear exit conditions, timeout behavior, and a defined response if expected feedback never

arrives.
A few design priorities consistently improve reliability:

® Debounce and validate real-world inputs before they drive sequence transitions.

* Use timeouts thoughtfully, with messages that identify the failed expectation.

* Separate mode control, sequence control, and fault handling rather than blending them together.
® Preserve fault context so maintenance can see what the machine was waiting for.

* Build restart logic that returns to a known state instead of assuming the previous state was still valid.

Those points sound straightforward, but they are often where rushed projects come undone. For example, a
vacuum switch on a robot gripper may chatter for 50 milliseconds as a part seats. If the PLC uses that raw signal
to declare “part present,” the robot can move prematurely. If the timeout waiting for part present is set too tight,
the same station becomes a nuisance fault on humid days or with slightly porous material. Reliability comes from

knowing the process well enough to set logic around actual behavior, not ideal behavior.

Naming conventions and modularity matter too. On large cells, poor tag structure and duplicated code become a
maintenance burden almost immediately. If there are six nearly identical gripper stations, write the control
objects so their diagnostics, interlocks, and commands are consistent. Maintenance technicians do not care that
the code was developed quickly. They care whether a fault on station 4 looks and behaves like the same fault on

station 2.

Robot integration is mostly about handshakes and expectations

Many robot-related production issues come down to integration details rather than robot motion itself. The
physical robot may be perfectly tuned, but if the controller and PLC disagree about program selection, cycle start

conditions, or completion status, the cell will feel unreliable.

A robust handshake should answer a few basic questions clearly. Is the robot healthy? Is it safe to move? Has the
correct job been loaded? Is it ready to accept a start command? Has it actually started? Has it completed

successfully? If it failed, where did it fail, and is the failure recoverable without manual reteach or repositioning?

This is also where edge cases show up. Suppose a robot finishes a weld path but loses an external device confirm
before sending cycle complete. Should the PLC treat that as a failed cycle, a completed cycle with a peripheral
alarm, or an uncertain state requiring operator review? There is no universal answer. The right choice depends on
process risk. For cosmetic glue application, you might allow a controlled retry. For a safety-critical weld, you
might quarantine the part and require inspection. Reliability is not just about staying in auto. It is also about

making defensible decisions when something ambiguous happens.

Program management needs discipline as well. On mixed-model lines, product recipe changes often become a
hidden source of faults. If the PLC says model B, the robot thinks model A, and the HMI programming allows
operators to alter one side without the other, trouble is inevitable. A single source of truth for recipes, combined

with validation before cycle start, avoids a surprising amount of downtime.



HMI programming is where reliability becomes visible

Operators and technicians experience the machine through the HMI. If the HMI is vague, cluttered, or
inconsistent, even a well-written control system can feel unreliable. Good HMI programming does not just display

values. It helps people make the next correct decision.

That means fault messages must be specific. “Robot fault” is almost Industrial equipment supplier useless.
“Robot 2 not ready, safety okay, servo off, job mismatch” gives maintenance somewhere to start. Better still, the
screen should show the expected condition versus the actual condition. If a clamp failed to close within 1.5

seconds, display that. If a photoeye is blocked during auto ready, say so plainly.

The same principle applies to manual controls. Every manual jog or actuator command should reflect interlocks
honestly. If a button is unavailable, show why. Hidden permissives waste time and tempt people to bypass
procedures. | have seen technicians stand at a panel toggling outputs because the HMI did not reveal that a
guard switch in another zone was preventing motion. Ten seconds of better diagnostic design would have saved

twenty minutes on the floor.

Screen design also matters more than many teams admit. A clean overview page with live state, station health,
major alarms, and production mode gives everyone a shared picture of the machine. From there, drill-down
pages should support maintenance tasks without overwhelming operators with engineering detail. If every page

tries to serve every audience, nobody gets what they need.

Networks, power quality, and the unglamorous causes of downtime

When a robotic cell shows intermittent faults with no obvious pattern, | start looking at infrastructure. Industrial
controls problems often get blamed on software because software is visible. In reality, marginal power supplies,

grounding issues, unmanaged traffic, bad connectors, and poor cabinet thermal control are frequent culprits.

Ethernet-based networks have made integration easier, but they have also encouraged casual design. Not every
switch belongs on a plant-wide flat network. Real-time traffic, vision streams, HMI traffic, historian logging, and
remote access can interfere with each other if the segmentation is weak. Some systems run fine for months, then

start dropping packets after a line expansion or software update. The robot did not become unreliable overnight.

The environment around it changed.

Power quality is another recurring issue. Servo drives, weld equipment, and large inductive loads can create
conditions that upset sensitive electronics. Brownouts are especially troublesome because they do not always
produce clean failures. One device reboots, another hangs, a third keeps running, and the sequence logic ends
up in a state the original programmer never expected. Reliable systems anticipate this. They monitor supply

conditions, define startup behavior after power events, and avoid assuming that all devices return together.

Cabinet design deserves mention too. A control panel that runs hot all summer will age components faster and

produce maddening intermittent behavior. The same goes for vibration, contamination, and connector strain.
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None of this is glamorous, but experienced controls engineers learn to respect these basics because the field

keeps teaching the same lesson.

Commissioning is where assumptions get tested

A cell may look solid during factory acceptance and still struggle after installation. Site conditions expose
assumptions. Parts are slightly different. Air quality is worse. Operators work faster than expected. Maintenance

changes sensors. Upstream machines send product with more variation than the test samples ever had.

This is why commissioning should be treated as validation, not just startup. The goal is not merely to make the
machine run. The goal is to discover where it fails under normal abuse and fix those weaknesses before they

become chronic downtime.

During commissioning, | pay close attention to fault recovery. A sequence that can run for an hour without issue
may still be poorly designed if every minor interruption requires a controls engineer to intervene. The true test is
how the system behaves after a starved condition, a blocked discharge, a guard opening mid-cycle, a failed pick,
a network reconnection, or an E-stop during a transfer. If those events leave the machine confused, the design is

not finished.
A short commissioning discipline helps keep teams honest:

* Force common faults deliberately and verify the alarm text, machine response, and recovery path.

® Cycle power to selected devices and confirm the startup sequence handles mismatched states cleanly.
* Test every mode transition, especially auto to manual and manual back to auto.

® Measure real process timings before finalizing timeouts and watchdog values.

* Let operators and maintenance staff perform routine recovery while engineers observe silently.

That last step is revealing. Engineers often recover a machine by instinct because they know the internals.
Operators do not have that map. If the intended users cannot recover common faults confidently, the system is

not yet reliable in production terms.

Designing for maintenance, not just for startup

A robotic cell that requires the original integrator to decode every issue is not a reliable asset. Long-term

reliability depends on whether plant personnel can understand, maintain, and troubleshoot the system after
handoff.

This begins with documentation, but not the bloated kind that nobody opens. Useful documentation reflects the
final machine, not the proposal version. Electrical drawings should match the panel. Network layouts should
match the installed switches. I/O maps should be current. Backup procedures should be tested. Spare parts lists

should include the components that actually fail, not just the expensive ones someone remembered to include.

Inside the software, diagnostics should support maintenance strategy. If a valve manifold loses communication,
the alarm should identify the node. If an axis is disabled by a safety condition, that dependency should be visible.
If a robot position check fails, the interface should indicate whether the issue is program selection, mastering

drift, fixture obstruction, or a simple handshake timeout.

There is also a cultural side. Plants evolve. Maintenance may replace a sensor with a different response time or

swap a drive revision during an outage. If the control system is too brittle to tolerate minor field realities, it will



slowly become less reliable with every intervention. Systems that age well are usually the ones designed with

practical margins and transparent behavior.

Balancing sophistication with simplicity

It is tempting to solve every problem with more software. Add predictive logic, extra retries, adaptive timeouts,
more messages, more states. Sometimes that is exactly right. More often, reliability improves when the design

becomes simpler and clearer.

A retry after a failed pick can be smart if the process supports it and the part can be re-gripped safely. A third
retry with loosely defined conditions may just hide a mechanical problem and increase cycle time. A complex
alarm suppression strategy can reduce nuisance messages, or it can mask the real sequence dependency that
needs fixing. Good industrial control systems do not chase elegance for its own sake. They aim for

understandable behavior under stress.

That is especially true in industrial robotics, where motion draws attention and controls logic quietly carries the
operational burden. The best systems are not the ones with the most features. They are the ones that keep
producing through small disturbances, reveal problems clearly when they occur, and let ordinary plant teams

recover without drama.

Reliable industrial controls are built from many decisions that seem modest on their own: a cleaner state model, a
better timeout message, a safer reset path, a more honest HMI, a better-isolated network segment, a startup
sequence that assumes devices will return unevenly. Stack enough of those decisions together and the difference
is obvious on the production floor. The cell runs more consistently, downtime gets shorter, and the robot finally

earns its reputation because the control system around it does its job just as well.
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Popular Questions About Sync Robotics Inc.

What does Sync Robotics Inc. do?
Sync Robotics Inc. designs and deploys industrial robot and controls integration solutions for manufacturing
operations.

Where is Sync Robotics Inc. located?
Sync Robotics Inc. is located at 2-683 Dease Rd, Kelowna, BC V1X 4A4.

Does Sync Robotics Inc. serve clients outside Kelowna?

Yes—Sync Robotics Inc. is based in Kelowna, British Columbia and serves clients across Canada.

What are Sync Robotics Inc.’s hours?
Monday-Friday: 8:00 AM—4:30 PM; Saturday and Sunday closed.

How can | contact Sync Robotics Inc.?

Phone: +1-250-753-7161

General Email: info@syncrobotics.ca

Sales Email: sales@syncrobotics.ca

Website: https://www.syncrobotics.ca/

Map: https://maps.app.goo.gl/xwtV2wEu8ZuKH3se8
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Landmarks Near Kelowna, BC
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4) Orchard Park Shopping Centre
5) Mission Creek Regional Park
6) Downtown Kelowna

7) Waterfront Park
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