RIB Repower — Technical Overview

Implementation Guide for Conversion from LS700 to NEP BDM800 Retrofit
Prepared by Global RAIS | Spectrum Solar LLC
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RIB REPOWER - TECHNICAL

OVERVIEW

Summary

* Purpose: Retrofit legacy LS700-based RIB arrays with NEP BDM800
microinverters.

* Obijectives: Improve reliability, enable 3-phase operation, restore full system
output.

* Applies to both REFLECT and RAIS DUO legacy systems. Can be used to
update older SKW based systems.
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System Architecture Comparison

* Legacy: LS700 microinverters (TenK) with TK modules and DC-AC trunk cabling.

* Upgraded: NEP BDM800 240/208V and 277V microinverters, NEP Trunk
connectors, NEP Gateway installed.

* |Improvements: Simplified wiring, integrated monitoring, better thermal and
electrical performance.



DC Combiner Box and Old LS700 RIB Assemblies
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NEP BDM800 GR/TK 240/208V and 277V
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R RIB REPOWER - TECHNICAL OVERVIEW

Component Overview

* NEP BDM800 Specs: Dual-input, 800W rated, 97.5% efficiency, available in
240V/208V/277V versions.

* NEP Gateway: Supports 3-phase 208V and 480Y/277V; Used PLC
communications and supports up to 256 inverters.

* T-Connector: Provides trunk connectivity and quick field replacement capability.

* All components meet UL 1741, IEEE 1547, NEC 2020 Sections 690.11 & 690.12
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BDM-800GR
MICROINVERTER

NEP Part Name
BDM-800GR-277
BDM-800GR-208/240

\Y P14

NORTHERN ELECTRIC

Features

= U.S. California Rule 21 Certified

« High performance, application specific design

_ « Continuous output up to 768Wac

‘,-; \ recommended for dual max 600W solar panel
= High efficiency with 96.5% CEC

,iil = Globally certified for UL1741, SAA, TUV, VDE-AR-N
4105, VDE 0126, TOR Erzeuger Typ A

v « Integrated grounding for easy installation

@ « NEMA-6/IP-66/IP-67 enclosure rating
« Integrated monitoring and power line communication
with BDG256 gateway

BDM-800TK

NEP Part Name
BDM-800TK-277
BDM-800TK-208/240

« Designed for Global RAIS® (TenK)solar panels

MICROINVERTER

Intertek
40saz2

2130mm

130mm

2130mm

21

Important product information
» NEP is committed to developing Clean, Affordable, Reliable and

isolation between the DC input and the AC output network.

northernep.com

cable lengths
+-10mm
estimate

SAA
152167

Efficient (CARE) products for our customers worldwide.
« NEP microinverters have an isolation transformer and basic

N

2024-08-28

NEE?

NORTHERN ELECTRIC

BDM-800GR
BDM-800TK

MICROINVERTER

* Grid parameters are configurable through a BDG-256
or BDG-256P3 gateway

* All NEC required adjustment factors have been
considered for AC outputs. AC current outputs will not
exceed stated values for Rated Output AC Current

COMPLIANCE

*NEC 2020 Section 690.11 DC Arc-Fault Circuit Protection
*NEC 2020 Section 690.12 Rapid Shutdown of PV Systems on
Buildings

*NEC 2020 Section 705.12 Point of Connection (AC Arc-Fault
Protection)

Max Recommended PV Power (Wp) 1200
Max DC Open Circuit Voltage (Vdc) 60
INPUT(DC) Max DC Input Current (Adc) 20
Isc PV (absolute maximum) (Adc) 30
Maximum Inverter Backfeed Current to the Array (Adc) 0
Max AC Output Power (Wp) 800
Nominal Power Grid Voltage (Vac) 240 I 208 | 277
Allowable Power Grid Voltage (Vac) configurable*
Allowable Power Grid Frequency (Hz) 60 / configurable*
THD <3% (at rated power)
Power Factor (cos phi, fixed) 0.8un>0.80ov
OUTPUT (AC) Rated Output Current (Aac) 32 | 38 | 289
Current (inrush)(Peak and Duration) 9.4A, 15us
Nominal Frequency (Hz) 60
Maximum Output Fault Current (Aac) 9.6A peak
Maximum Output Overcurrent Protection (Aac) 10
Maximum Number of Units Per Branch (20A) 5 4 5
I — | (All NEC adjustment factors have been considered)
SYSTEM EFFICIENCY W‘eightjed Averaged Efficiency (CEC) 96.50%
Night Time Rate Loss (Wp) 0.11
[ — Over/Under Voltage Protection Yes
Over/Under Frequency Protection Yes
Anti-Islanding Protection Yes
Over Current Protection Yes
Reverse DC Polarity Protection Yes
Overload Protection Yes
Protection Degree NEMA-6 / IP-66 / IP-67
Ambient Temperature -40°F to +149°F (-40°C to +65°C)
Operating Temperature -40°F to +185°F (-40°C to +85°C)
Display LED LIGHT
Comunications Power Line
PROTECTION Dimension (W-H-D) 8.8" x8.2" x1.38" (268x250x42 mm)
FUNCTIONS Weight 6.4 lbs. (2.9 kg)

Environment Category

Indoor and outdoor

Wet Location

Suitable

Pollution Degree

PD 3

Overvoltage Category

I1(PV), Il (AC MAINS)

UL 1741 e
Product Safety Compliance CSA C22.2 :nggg 25}33_;
No. 107.1
Grid Code Compliance* (Refer to the label for the VREMCNL4100¢
detailed grid code compliance) IEEE 1547 AS 4777.2 & AS
TOR Erzeuger Typ A

NEP BDM80O0OGR/TK Specifications
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RIB Rebuild Process

1. Disassemble RIB and inspect components.
2. Clean and test bus bars, replace faulty wiring.

3. Mount NEP BDM800 microinverters and confirm torque specs. Stack mount plates and then
bolt into the inverter mount bar.

4. Connect T-Connectors and validate continuity.
5. Record each inverter and gateway serial number.

6. Perform insulation and phase verification before commissioning.
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RIB Microinverter Layout

Mote: Inverters must be spaced as shown for
the wire length to reach the comblner box

(Typical)

AC Disconnect

Corilireer Boa

£--- A5 ChosE To
dlsrpnnert as prsslhla
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Inverter AC Output to AC Disconnect

208 Vit 208 Vil 208 Volt
Inverter Inverter Invarter

\
C




X
.4 \

& % RIB REPOWER — TECHNICAL
OVERVIEW

Finished NEP BDM800 3Phase Build
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Connecting BDM-800 and Trunk Cable

Arrange Trunk Cable in portrait or landscape, add extension AC cable

Trunk cable (12AWG, 2

WG, 2.4m) part number: NB020227

[AVFFy

®

End cap part number: M5010198 Tool to open connector part number: M5010195
Seal one end of trunk with an endcap*

Remove connector cover with an accessory tool

Trunk seal cap part number: M5010197
Unused connectors shall be sealed by a cap Connect AC cable with a small screw driver

* For water tightness, the endcap is hard to be removed once installed.

Tool to disconnect part number: M5010196
Connect BDM-800 to trunk cable

Disconnect BDM-800 from trunk cable

OVERWEWTrunk Connector (T-connector

D Tl ko s

Toolto disconnect | Tool to open the Trunk

[Gm °-=(@)
&3 ‘5’13 6-1 @‘
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Connector Trunk End Cap
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RIB REPOWER - TECHNICAL OVERVIEW

NEP Gateways and Portfolio Viewer

NEPViewer

A 21421100030389 US Hutchinson .. Hutchinson, .. greg@global... greg@global... 22/11/2024 ... 22/11/2024 .. 02/11/2025 ... ® 2 0O
s'}ll 210111 4 us Lakeview Cii. 310 Us-231 greg@global... greg@global.., 22/08/2024 .. 23/05/2025.. 02/11j2025 .. @ 2 "
21011000034837 US Olson House 513 Mary La.. jsolson513..  jsolson513.. 22/04/2024 ... 29/10/2025 .. 02/11/2025 ... ©® 2 0
& 20011000011146 US Louis Industr.. 222 Industri.. greg@global... greg@global.. 19/05/2025 .. 19/05/2025.. 04/06/2025 ... ® 2 0
21011100000908 US Scottsboro ... 20998 John .. greg@global... greg@global... 17/09/2024 .. 23/05/2025.. 02/11/2025 .. D & V1)
A 21011100000905 US Ri i.. 2218 Thorto.. greg@global,.. greg@global,,, 16/08/2024 . 23/05/2025.. 02/11/2025 .. S 2 10
R 21491100030501 US Jegbo 86 South Str... |donovan@s.. jdonovan@s.. 13/05/2025.. 23/07/2025.. 02/11/2025.. ® 2 0
21491100030239 US Walpole Array 331 NorthR... jet@uplift.de.. greg@global... 13/02/2025.. 03/06/2025.. 02/11/2025 .. @ 2Z U
33cdcbb0 us Louis Industr.. 222 Industri,,. jeff@ouisin,.. greg@global.,, 10/06/2025... - 02/11/2025 .. ® 2 10
33cdcbal us Louis Industr... 222 Industri... jeff@louisin.. greg@global... 10/06/2025 ... - 02/11/2025 S &g
33¢dcb80 us Louis Industr... 222 Industri.. jeff@louisin.. greg@global... 10/06/2025.. - 02/11/2025 ... ® 2 0
A 21011100000917 US Chase Clinic 1849 Keats ... greg@global.. greg@global.. 06/08/2024 ... 23/05/2025.. 02/11/2025 .. ® 2 0
21011100000943 US Cullman Clinic 1850 Parkla... greg@global... greg@global.. 06/02/2025.. 23/05/2025.. 02/11/2025.. @ 2Z 0
21011000034082 US Alex Stein 29 Austerliz ... Alexdstein®@... Alexdstein@... 04/09/2025.. 18/09/2026.. 02/11/2025.. ® Z2 U0
21491100030500 US Lineage Ave.. 275BLAIRR.. cthurston@o.. levmik.7@g.. 01/05/2025.. 23/07/2025.. 02/11/2025 .. ) (/” U
g8
Total 18 50 / page
@ W Powered by: NEP Privacy Policy
R e
“— <
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Microinverter Serial Numbers

A L
i T

| mucmaszusmn

2042380950 U

TN IIIII\III {11 L OpR \m |

I
S

TH NCO0136-2-U8-T-GR 22311 336F113
i

—

aAAAAARAAER & l’lllllllllle
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R LI 0 A 0
BDM- 800GR & & & THNCIICUS 108277 22404 235F Q451 U

BDM-800TK Vmax PV 60 Vd.c Max. Conlinuous Output Current: 2.78 Aa.c
\ PV Input Voltage 45-60 Vd.c Powor Factor(cos phl) 0.9un-0.90v
c qb US Isc PV 20Ad.c Enclosure NEMA-6

Temperalure Range -10"C to 65'C
UL 1741/C

Nominal Output Vollago 277 Vo.c.

adhd Nominal Oulput Frequency:  60Hz Standards:
Designed in U.S.A )

CSAC222
Nominal Outpul Pawar:; 768 VA IEEE 1547.1
Assemble u n Thalland y > : :
This davica complies with part 15 of the FCC rules

17



RIB REPOWER - TECHNICAL OVERVIEW

3PH 480Y/277V Gateway

co . MU
ES i_ ‘5'_'{!;',3!'1_90030590 |

- 480Y/277

Gateway Serial No.

18
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RIB REPOWER - TECHNICAL OVERVIEW

Testing & Commissioning

1. Verify all microinverters registered in NEP Viewer.

2. Confirm communication between gateway and all devices.

3. Measure voltage and current per RIB leg; verify phase balance.
4. Conduct performance validation test for 30 minutes under load.

5. Record all serial numbers and upload to project QA log.

19
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NEP Viewer Data Access NEP - | NEP
NORTHERN ELECTRIC Last update 2024-10-04 14:25 NORTHERN ELECTRIC

ack Energy Production Weather & Map Report Alert Layout Overview Playback Energy Production Weather & Map Report Alert Layout

FMC Albertville: 42kwW
173 Business Park Dr, Albertvill

Last update 2024-10-04 14:25

Gateway: 2101110000948 | Energy Production (KWh) ol Frotuction (:Wh | Tt s netikg) Gateway: 2101100000948 | Eneray Production (KWh) Total Production (KWh) | Total CO2 offset (Kg)

v 2 82.2 939 564 Voo 20 |
Version: 20210906-57-7.2 ® | Version: 20210906-57-7.2 82-2 939 | 564

|

| |

| | |

inic: 3 : y Energy Generated Equivalent To: Co2 Offset Equivalent To:
vor inic: ; Energy Generated Equivalent To Coioffse( Equivalent To
(h i -
Rooftop A5h%2 thoucs) @ 46049 (trees) 15657 (hours) @ 46049 (tress)
1598 (bbl) | A 1944 (miles)
‘e ? 1598 (bbi) 1944 (miles)
. . = 2
Zone:RIB 1 [RIB2 |[RIB3 [RIB4 [RIBS Legend: (EETTEN e—

- . Zone: [RIB1 RIB2 [RIB3 | RIB4 (RIBS ISP Phase ] Phose B ] Phase C

w @ m ® o ® w & m 8w 8 m 8w B om
Last update 2024-08-05 14:04 439.1 | 689.9 677.1 673.9 486.6 620.0 683.6 698.7 665.6
{360 {418 0484 0967 1406 1970 1483

B - O R e I S

ne @) pn B Y pg B 1) BN py BN py CH @ (3
663.3 455.8 461.8 327.2 709.9 | 233.7 681.9
W) (W) (W) W) W) (W) (W)

14484_ 0.904 0.618 0.585 1.893 0.439 1.434
(KWH) oK (KwH) oK (KW oK (KWH) oK (KWH) oK (Kw) oK (xwH) oK

NORTHERN ELECTRIC

un C'M an C
379.1 713.1
W) ()
0.686 2364
N

Overview Playback Energy Production Weather & Map Report Alert Layout

<< Back to Inverter index

Energy Production (KWh) Total Production (KWh) Total CO2 Offset (Kg)

A LL << Back to Inverter index
oo 60.6 4888 5279 ,

L Energy Production (KWh) Total Production (KWh) Total CO2 Offset (Kg)
Am el 60.6 4888 5279

.

: Today -

—

Hour 1 Day Month A § Year ‘ 'V-Report History

From: 20240805 To: Module: PIc_id:[ALL ¢]|View I [Download | |CIear| Today | "Hour "'Day” "~ Month ™ "Year  "Report” " History

Timestamp  Power (W) V-DC (V) V-AC (V) FREQ (HZ) TEMP (°C) Ez:xf‘?y Status Today's Production: All Modules

5 07:41 Report Date:2024-08-05
05 07:41 1183.39 52.1 210.5 60 26 0.265

2024-08-
05 07:42
2024-08-
05 07:43
2024-08-
05 07:44
2024-08-
05 07:45
2024-08-
05 07:46
2024-08-
05 07:47
2024-08-
05 07:48
2024-08-
05 07:49 1604.16 : 210.4 0.424

2024-08- A e e e

1251.05 52.0 210.6 60 26 0.286

1295.26 52.0 210.5 26 0.301

1327.21 52.0 210.5 26 0.318

1377.92 52.0 210.5 26 0.34

1427.01 52.0 210.5 26 0.366

1533.86 51.9 210.5 27 0.387

1585.38 52.0 210.5 27 0.413

-10k

05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00 6. Aug

20
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Site Example — Albertville, Alabama FKC Dialysis Clinic

* System size: 60kW DC | 3-Phase 208V output.

* Rebuilt RIBs: 5 RIB assemblies with new 208V/240V NEP BDM800
microinverters.

* 3PH Gateway Installed.

* Commissioned and online under NEP Viewer monitoring platform.

21



Albertville Dialysis Clinic — 60kW DC

RIB REPOWER - TECHNICAL

OVERVIEW

FMC Albertville 2 #us 20240926 ctaz .~

[ 42kw [Z] greg@globalrais.com [Z] greg@globalrais.com
@ 173 Business Park Dr, Albertville, Alabama, US

+O

Overview Layo! Devices Basic Information

Power Data Information

(#) Production
14546.2 kwh

A

Power(W)

15564

.

Production
(kWh)

(C 07/02/2025 14:20 Economic Benefits

(UsD)

Power generation

Monthly

5,000

4,000

3,000

2,000

1,000

01 02 03 04 05 06 o7 08 09

Minute

25,000

20,000

15,000

10,000

5,000

0

05:00 05:30 06:00 06:30 07:00 07:30 08:00 08:30 05:00 09:30 10:00 10:30

3P, 59°F~78°F

Commission Time: 25/09/2024 14:11
Last Update: 07/02/2025 14:20

@ Auto Refresh: (i .

Environmental Benefits [

Total co2: 14.63 (1
Economic Benefits

203646.80 usp

© (=

665.16 50.46
Trees km(*1000)
56.228 642.1 .
Today This Month -Q Bﬂ
787.19 8989.40 242.44 34.06
Today This Month H(*1000) BBL

(VEINGUEM Yearly Daily 01/02/2025 28/02/2025

B 2025 @8 2024 B 21011100000948

150

120
| | |
| 0 I II
10 11 12

01 02 03 04 05 06 O7 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

@
(=]

w
o

C 070272025

<0 AC Qutput Power

11:00 11:30 12:00 12:30 13:00 13:30 14:00 14:30 15:00 15:30 16:00 16:30 17:00 17:30 18:00 18:30 19:00 19:30 20:00 20:30 21w

Powered by: NEP Privacy Policy

o000 [[] - < k n NEPViewer

Albertville Clinic 2 #us_20240926 ctaz

| B 36kw Mar is.com [ ais.com
@ 173 Business Park Dr, Albertville, Alabama, US

@ Overview Layouto Devices Basic Information

Gateway: 1 Module: 60
fit Y AllZone | RIB1 RB2 RIB3 RBA4

v Al

A

IS A

> (/721011100000948 @ & [

Legend: (771

B user.nepviewer.com

RIB5

510.2w
0.982 kWh

336F18E0_1

c

519.8w
0.675 kwh

394.5w
0.548 kwh

B

675.5w
2.764 kwh

0810_31

B

2741w

0.514 kwh

®

579.6w
1.873 kwh

®

630.2w
1.669 kwh

523.9w
1.17 kwh

594.5w
1.18 kwh

558.7 w
1.379 kWh

706 w
3.219 kWh

353.9w
0.524 kwh

c

534.6w

0.916 kwh

361.8w
1.089 kwh

o

698.1w
1.416 kWh

0.78 kWh

23°C~31°C
Commission Time: 23/05/2025 09:56
Last Update: 06/06/2025 12:55

Q@ C

I>
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