
TECHNICAL REPORT

SOLAR POWER
EFFICIENCY REPORT
MVR™ MOBILE VIDEO RESPONSE
CLIMATE PERFORMANCE + POWER MANAGEMENT

A planning-focused assessment of how solar availability,
temperature, seasonality, connectivity and operating load
affect the energy resilience of mobile video deployments.

SOLAR → STORAGE → LOAD

CAMERAS

EDGE AI

CONNECTIVITY

REPORT POSITION

This report does not present unverified VideoGuard field-test results. Where numeric indices are shown, they are
normalized planning examples used to illustrate relative climate and power-management effects. Actual MVR™
autonomy depends on the final solar array, battery, electronics, camera count, communications load, site geometry
and local weather.

DESIGN GOAL: KEEP THE MISSION OPERATING THROUGH VARIABLE CONDITIONS.
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CLIMATE MODEL

HOW CLIMATE CHANGES SOLAR PERFORMANCE
Solar-powered surveillance is governed by energy balance: generation must replenish the energy consumed by
cameras, edge processing, communications and supporting electronics while maintaining sufficient battery reserve for
nights and low-sun periods.

HOT / SUNNY

HIGH SOLAR OPPORTUNITY

Heat can reduce PV conversion efficiency and increase
enclosure cooling or electronics stress.

HOT / HUMID

GOOD SOLAR POTENTIAL

Cloud build-up, haze, moisture and heat can reduce effective
daily harvest.

COLD / CLEAR

STRONG PV EFFICIENCY

Cold modules can operate efficiently, but battery charging and
usable capacity may be constrained at low temperature.

CLOUDY / OVERCAST

REDUCED DAILY HARVEST

Diffuse light still produces energy, but reserve capacity and load
control become more important.

WINTER / LOW SUN

SHORTER PRODUCTION WINDOW

Lower sun angle and shorter days increase the importance of
panel orientation and battery reserve.

SHADED / URBAN

SITE-DEPENDENT

Trees, buildings, poles and temporary obstructions can
materially reduce useful solar exposure.

NORMALIZED SOLAR AVAILABILITY INDEX

Sunny

100

Humid

82

Cold

88

Cloudy

55

Winter

48

Shade

35

Illustrative relative index only - not measured MVR™ production data.
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POWER MODEL

MANAGING THE MVR™ ENERGY BUDGET
The most resilient configuration treats power as a managed resource. The system should prioritize essential
surveillance functions, reduce avoidable transmission and preserve battery reserve before a low-energy condition
becomes an outage.

MVR™ LOADS

Video • AI • Network • Controls

HARVEST STORE CONSUME

EVENT-DRIVEN VIDEO

Transmit alerts, metadata and relevant clips instead of unnecessary
continuous upstream traffic.

EDGE PROCESSING

Classify events locally so network usage can be tied to operationally
relevant activity.

LOAD PRIORITIZATION

Preserve core camera, recording and communications functions
before nonessential workloads.

BATTERY RESERVE

Maintain a reserve target appropriate to night operation and expected
low-sun periods.

ADAPTIVE CONNECTIVITY

Choose cellular, municipal network, point-to-point or satellite paths
based on mission and power impact.

HEALTH TELEMETRY

Track state of charge, charging status, connectivity and device health
so intervention can occur early.

OPERATING PRINCIPLEProtect reserve first. Reduce nonessential load before core surveillance capability.
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SITE PLANNING

DEPLOYMENT & SIZING FRAMEWORK
A reliable solar deployment starts with the site rather than the equipment list. The power system should be sized
around the worst credible operating period, not only the average sunny day.

DAILY ENERGY BALANCE = SOLAR HARVEST - SYSTEM LOAD ± BATTERY CHANGE
Planning relationship - final engineering requires actual equipment and site specifications.

SOLAR EXPOSURE

Hours of useful sun, orientation, tilt, seasonal sun path and
shading.

CLIMATE

Temperature range, cloud frequency, precipitation, snow/ice and
storm exposure.

MISSION LOAD

Camera count, illumination, recording, edge analytics and
accessory loads.

CONNECTIVITY

Cellular, Wi-Fi, wired, point-to-point or satellite communications
demand.

RESERVE TARGET

Required overnight autonomy and desired buffer for consecutive
low-sun days.

MAINTENANCE ACCESS

Panel cleaning, battery service, vegetation control and safe
technician access.

FIELD ASSESSMENT CHECK

Unobstructed solar window Trailer orientation and security Expected night load

Consecutive low-sun scenario Battery temperature exposure Remote power telemetry
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DAILY ENERGY BALANCE = SOLAR HARVEST - SYSTEM LOAD +/- BATTERY CHANGE

Planning relationship - final engineering requires actual equipment and site specifications.



OPERATIONS

OPERATIONAL RESILIENCE
FROM SOLAR AVAILABILITY TO MISSION AVAILABILITY

The objective is not maximum solar production in isolation. The objective is dependable surveillance capability
through day-night cycles, weather variation and changing communications demand.

POWER MANAGEMENT RESPONSE

Battery healthy + strong sun Normal operation Full mission profile

Battery declining + low sun Conserve Reduce nonessential transmission / accessory load

Extended low-sun period Protect reserve Prioritize recording, cameras and essential communications

Charging anomaly Investigate Remote health check; dispatch service if required

Site conditions changed Reassess Check shade, panel cleanliness, orientation and new obstructions

KEY CONCLUSION

DESIGN FOR THE WORST DAY.
MANAGE FOR EVERY DAY.

For MVR™ deployments, climate resilience comes from combining adequate solar collection and battery reserve with
disciplined load management, edge processing, connectivity choices and remote system visibility. Final performance
claims should be based on actual deployed hardware specifications and measured telemetry.

NEXT STEP Validate the planning model with MVR™ battery, panel, controller and load specifications, then replace normalized
indices with measured field performance.

videoguard.ai
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