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48V Solar System

Complete Guide & Specifications

For buyers, installers, and project engineers — everything you need in one document.
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QUICK OVERVIEW

This document covers everything a buyer, installer, or system integrator needs to understand and specify a 48V
solar energy system with LiFePO4 battery storage. Sections include: system overview, component specifications,
wiring guidelines, sizing calculator, maintenance schedule, and FAQ.

System Voltage Battery Chemistry Typical Array Size Storage Range Inverter Type

48V DC LiFePO4 1 kW — 10 kW 5 kWh — 30 kWh Pure Sine Wave

WHY 48V? THE PRACTICAL REASON

Most small solar systems run at 12V or 24V. At 48V, the same power requires half the current compared to 24V.
Lower current means smaller cable cross-sections, less heat loss, higher efficiency, and reduced risk of voltage
drop over long cable runs. For any system above 2 kW, 48V is the standard recommendation.

System Voltage Current for 3,000W Load Min. Cable Size Typical Application
12v

250A 95mm2 or larger Small portable systems, boats
24V 125A 50mm?2 Small off-grid cabins, caravans
48V 62.5A 25mm2 Homes, tiny houses, C&I backup

SYSTEM COMPONENTS & SPECIFICATIONS

1. Solar Panels

Use monocrystalline PERC panels for maximum efficiency in limited space. To achieve a 48V input for the charge
controller, connect panels in series (4 x 12V panels, or 2 x 24V panels). Verify the series string voltage stays within
your MPPT charge controller's maximum input voltage.

Panel Type Monocrystalline PERC Recommended — highest W per m2
Efficiency 20-23% Better for limited roof space

Power per Panel 300W — 450W Use 400W+ for fewer panels needed



Voc (open circuit) 38-46V per panel Must be within MPPT input range

Vmp (at max power) 32-38V per panel Operating voltage

Isc (short circuit) 8-12A per panel Used for fuse sizing

Temperature Coeff. -0.35% t0 -0.45% / C Output drops in high heat

Warranty 25 yr performance, 12 yr product = Tier-1 panels only

2. Battery Bank — LiFePO4 (Lithium Iron Phosphate)

LiFePO4 is the correct chemistry for 48V solar storage in 2026. It delivers 80—90% usable capacity, lasts
4,000-6,000 cycles (10-15 years), operates safely at high temperatures, and requires no maintenance. A 48V
battery bank is built from 16 LiFePO4 cells in series (3.2V each).

Nominal Voltage
Common Capacities
Usable Capacity (DoD)
Cycle Life

Calendar Life

Charge Voltage
Discharge Cut-off

Max Charge Current
Max Discharge Current
Operating Temp.
Self-Discharge

IP Rating

BMS

Certifications

48V (51.2V LiFePO4)
50Ah / 100Ah / 200Ah
80-90%

4,000-6,000 cycles
10-15 years

58.4V (3.65V/cell)
44.8V (2.8Vicell)
0.5C-1C

1C continuous

-20 C to +60 C discharge
<3% per month

IP55 typical (outdoor)
Integrated (required)

CE, UN38.3, IEC62619

16S configuration: 16 x 3.2V cells
2.56 kWh /5.12 kWh / 10.24 kWh
vs 50% for lead-acid

At 80% DoD, 25 C

Depends on usage and temperature
BMS controlled

BMS protected

100Ah = 50-100A charge

BMS dependent

-0 C to +45 C charge

Much lower than lead-acid

Check specific model

Overcharge, over-discharge, temp, short-circuit

Verify before purchasing

NACCI Residential ESS Series: 5.12 kWh / 10.24 kWh / 14.34 kWh wall-mounted and floor-standing LiFePO4 battery
systems. CE certified. ODM/OEM available. Compatible with all major 48V hybrid inverters. Visit:
naccius.com/product-category/residential-ess-series/

3. MPPT Charge Controller

Always use MPPT (Maximum Power Point Tracking) rather than PWM. MPPT recovers 15-30% more energy from
the panels — the cost difference pays back within months. Size the controller for your full panel array plus 25%

headroom.

Type

MPPT (not PWM)

PWM wastes 15-30% of solar energy



Battery Voltage 48V compatible Must match battery bank voltage

Max PV Input Voltage 150V / 250V typical Must exceed series string Voc

Rated Current 40A / 60A / 80A / 100A Choose: Array Watts / 48V /0.8
Charging Algorithm LiFePO4 profile Set absorption = 58.4V, float = 54V
Efficiency >98% Top MPPT controllers (Victron, EPEver)
Communication RS485 / CAN / Bluetooth For monitoring and BMS communication

4. Pure Sine Wave Inverter / Hybrid Inverter

The inverter converts 48V DC from the battery into 230V AC (or 120V in North America) for your appliances. For
solar systems, a hybrid inverter that combines solar charging, battery management, and grid connection in one unit
is the most practical choice.

Input Voltage 48V DC Must match battery bank

Output Voltage 230V AC / 120V AC Match local grid standard

Output Frequency 50Hz / 60Hz Match local grid standard

Continuous Power 3,000W — 6,000W typical Size to peak load + 25%

Surge Capacity 2x to 3x rated power For motor start-up (fridge, pump)
Waveform Pure Sine Wave Modified sine will damage some loads
Efficiency >93% at full load Look for Euro efficiency rating
Transfer Time <20ms (off-grid switch) Critical for computer equipment
MPPT Range (hybrid) 120-430V typical Check compatibility with panels
Protections Over-voltage, under-voltage, overload, short-circuit, over-temp

SYSTEM CONFIGURATIONS

Off-Grid Fully independent from utility. Solar + b&tenotmi@rataihkadsbile homes, areasvesheusiged émcs8 days autonomy
Grid-Tied + Storage (Hybladtharges battery first; grid as backtfnrEapavith etk sscess wanting backupy esil-rgdLstidih typical
Grid-Tied Only Solar feeds directly to grid. No battery. Chiigpeshoptitad homes in areas with nbtaretbrihgo backup power

AC-Coupled Retrofit Add battery to existing grid-tied solar systggnading existing solar installation witly srag&C-coupled battery

SYSTEM SIZING GUIDE

Step 1: Calculate Your Daily Load

Appliance Typical Wattage Hours / Day Daily Wh




LED Lighting (8 bulbs) 80w 5hr 400 Wh

Refrigerator (efficient) 150w 8 hr 1,200 Wh
Laptop + Monitor 100w 6 hr 600 Wh
Router + Modem 20w 24 hr 480 Wh
Phone Charging (x4) 30W 3hr 90 Wh
Small TV 80W 3hr 240 Wh
Water Pump 500W 0.5 hr 250 Wh
Fans (x2) 100W 8 hr 800 Wh
Misc / Standby — — 200 Wh
TOTAL — — 4,260 Wh / day

Step 2: Size the Solar Array
Formula: Array Size (W) = Daily Load (Wh) / Peak Sun Hours / System Efficiency

Location Type Peak Sun Hours / Day Array for 4,260 Wh/day No. of 400W Panels

Sunny (SW USA, Middle East, India) 5.5 hr 1,020W min - 1.3 kW with buffer 4 panels
Moderate (Central Europe, NE USA) 4.0 hr 1,400W min - 1.8 kW with buffer 5 panels
Low sun (UK, N. Europe, cloudy) 2.5 hr 2,240W min - 2.8 kW with buffer 7 panels

Step 3: Size the Battery Bank
Formula: Battery (kwWh) = Daily Load x Autonomy Days / Usable DoD

Autonomy Days Calculation (4,260 Wh/day, 85% DoD) Battery Size Needed NACCI ESS Recommendation

1 day 4,260/ 0.85 = 5.01 kWh ~5 kWh NACCI 5.12 kWh ESS
2 days 8,520/ 0.85 = 10.02 kWh ~10 kWh NACCI 10.24 kWh ESS
3 days 12,780/ 0.85 = 15.0 kWh ~15 kWh NACCI 14.34 kWh x 2

Rule of thumb: For most homes and small commercial sites, 2 days of autonomy is the standard design target. 1 day is the
minimum for grid-hybrid systems. 3 days for fully off-grid sites with extended cloudy seasons.

WIRING BASICS & SAFETY

Solar Panels - Charge Controller 6mm2 (10 AWG) String fuse per IEC Use UV-rated DC solar cable
Charge Controller - Battery 10mm2 (8 AWG) 60—100A breaker Keep cable run short
Battery — Inverter 25mm2 (4 AWG) 200A fuse at battery + Most critical connection
Inverter - AC Distribution 4mm2 (12 AWG) MCB as per local code Pure sine wave output

Battery — Battery (parallel) 25mm2 (4 AWG) Fuse each battery strindg=qual cable lengths required



Grounding (DC) 6mm2 minimum Earth rod + bonding  Per NEC 690/ IEC 60364

Critical safety rules: (1) Never fuse the negative cable. Fuse the positive at the battery terminal within 300mm. (2) Always
disconnect the battery before touching DC wiring. (3) Do not mix LiFePO4 batteries of different brands, ages, or capacities in
the same bank. (4) Use only DC-rated components on the DC side — AC-rated components will fail.

LIFESPAN & MAINTENANCE SCHEDULE

Solar Panels (Mono PERC) 25-30 years Clean surface; inspect mounts and MC4 conne&wvesy 2—3 months
LiFePO4 Battery 10-15 years (4,000-6,000 cyClesgk terminal torque; inspect BMS logs; verifyEyey Gilitoatios
MPPT Charge Controller 10-15 years Firmware update; check heat sink for dust Annually

Hybrid Inverter 10-15 years Clean ventilation; check capacitors after 10 yr Annually

DC Wiring & Fuses 20+ years (if installed correctlijsual inspection for corrosion or heat discolorafianually
Monitoring System 5-10 years (software update$)pdate firmware; verify sensor accuracy Annually

The most overlooked maintenance task: Panel cleaning. Dust and bird droppings reduce output by 10—25%. In dry
climates, clean every 6-8 weeks. In rainy climates, quarterly is sufficient. This single task recovers more lost energy than any
other maintenance action.

NACCI RESIDENTIAL ESS SERIES — PRODUCT REFERENCE

NACCI's Residential ESS Series provides wall-mounted and floor-standing LiFePO4 battery systems designed
specifically for 48V solar integration. All models include integrated BMS, CE certification, and ODM/OEM support.

Capacity Voltage Dimensions (approx.) Certifications | Mount Type

NACCI 5.12 kWh ESS 5.12 kWh / 100Ah 51.2v 540 x 190 x 610mm CE, UN38.3 Wall-mount
NACCI 10.24 kWh ESS 10.24 kWh / 200Ah 51.2V 540 x 260 x 700mm CE, UN38.3 Wall-mount
NACCI 14.34 kWh ESS 14.34 kWh / 280Ah 51.2v 600 x 260 x 900mm CE, UN38.3 Floor-stand

All NACCI ESS batteries support BMS communication via RS485 and CAN bus. Compatible with Victron, Deye, Growatt, Solis,
Huawei, and most major 48V hybrid inverters. Custom capacity, voltage, and enclosure configurations available for OEM/ODM
orders.

Contact & Orders: naccius.com | Product page: naccius.com/product-category/residential-ess-series/ | WhatsApp enquiries
available via website

FREQUENTLY ASKED QUESTIONS

Q: How many 48V solar panels do | actually need?

A: First calculate your daily kwh load. Divide by your location's average peak sun hours (4-5 hr for most regions), then add
25% buffer. For a 4-5 kWh/day system in a moderate climate, 4—6 panels of 400W each (1.6-2.4 kW array) is typically
sufficient.



Q: Can | mix different brands of LiFePO4 batteries at 48V?

A: No. Never mix different brands, models, ages, or capacities in the same battery bank. Mismatched cells cause uneven
charging, accelerated degradation, and BMS conflicts. Always use identical batteries from the same manufacturing batch
where possible.

Q: What happens when the battery is full and the sun is still shining?

A: The MPPT charge controller throttles back panel output to match what the battery can accept. In a grid-tied system, excess
power is exported to the grid (net metering). In a fully off-grid system, excess generation is simply unused — this is why correct
sizing matters. Oversized arrays waste money; undersized arrays leave you short.

Q: Do LiFePO4 batteries need any regular maintenance?

A: Minimal. Check terminal torque (tighten to spec) every 6 months. Keep the battery in a cool, dry location. Review BMS log
data annually to confirm all cells are balancing correctly. There is no water to top up, no equalization charge required, and no
acid to manage — unlike flooded lead-acid.

Q: What is the difference between nominal 48V and 51.2V?

A: "48V" is the common commercial name for this battery system. The actual nominal voltage of a 16-cell LiFePO4 pack is
51.2V (16 x 3.2V). Fully charged it reaches 58.4V; the low-voltage cutoff is around 44.8V. Chargers, inverters, and controllers
labeled "48V" are designed for this 51.2V LiFePO4 profile.

Q: How long does a complete 48V solar system last?

A: Solar panels: 25-30 years. LiFePO4 battery: 10-15 years (replace once over system life). Inverter and charge controller:
10-15 years. Total useful system life is 25-30 years with one battery replacement. The panels are typically the last component
to require replacement.
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