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IMPORTANT SAFETY INSTRUCTIONS

SAVE THESE INSTRUCTIONS - These instructions contain important safety and operating instructions
for the MidNite Solar MNBH Disconnecting Panel that shall be followed during installation and maintenance
of the power system.

If you do not fully understand any of the concepts, terminology, or hazards outlined in these instructions, please
refer installation to a qualified dealer, electrician or installer. These instructions are not meant to be a complete
explanation of a renewable energy system.

GENERAL PRECAUTIONS

If service or repair should become necessary, contact MidNite Solar Inc. Improper servicing may result in a risk
of shock, fire or explosion. To reduce these risks, disconnect all wiring before attempting any maintenance or
cleaning. Turning off the inverter will not reduce these risks. Solar modules produce power when exposed to
light. When it is not possible to disconnect the power coming from the Photovoltaics by an external means such
as a combiner, cover the modules with an opaque material before servicing any connected equipment.

Do not work alone. Someone should be in the range of your voice or close enough to come to your aid when you
work with or near electrical equipment.

Remove rings, bracelets, necklaces, watches etc. when working with photovoltaic modules or other electrical

equipment. Power from an illuminated photovoltaic array makes a very effective arc welder with dire
consequences if one of the welded pieces is on your person.

INSTRUCTIONS DE SECURITE IMPORTANTES

CONSERVER CES INSTRUCTIONS - Ces instructions contiennent des informations importantes pour utiliser

le Midnite Solar MNBH panneau de déconnexion en toute sécurité. | I f aut qudon | es suivre

entretien de cet appareil.

Avant | 6 u appdreil iseezcomprdnds toutes les instructions et avertissements.

Si vous ne comprenez pas | 6une des concepts ou des ins
agent spécialisé.

Si des réparations sont nécessaires contactez MidNite Solar pour plus des informations. Danger de

choc électrique et de risque de brulure. Rien a dépanner a l'intérieure du cette appareil. Ne pas ouvrir le

couver. Pour toute r®paration ou service -étéplusieurset i en,
sources dbalimentation dans cette system. D®brancher t
nettoyage.

Ne travaillez pas seul. Quelqu'un devrait toujours étre a proximité pour vous aider en cas d'une situation

d'urgence.

Retirer bagues,brac el et s, col |l i ers, montres, et quelles choses

s 6i | y 6-arcuil. €elacpounrait tuiner votre journée.

Le cablage doit étre fait en conformité avec le National Electrical Code ANSI / NFPA 70. Utiliser des méthodes
de cablage de catégorie 1 pour les connexions de cablage sur .des terminaux d'un circuit de classe 2. Utilisez
uniguement des fils de AWM de calibre 14-1/0. Sélectionnez le type de céble utilisé sur la base de la protection
prévue par les disjoncteurs / fusibles. -. Merci pour avoir acheté des produits de MidNite Solar.
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SAFETY WARNING S used throughout this document are as follows:

A\

Warnings identify conditions or practices that could result in personal injury or loss of life.

A\

Cautionsidentify conditions or practices that could result in damage to the unit or other equipment.

WARNING !

CAUTION !

MNBIRDHOUSEINSTALLATION GUIDELINES AND SAFETY INSTRUCTIONS
The following important restrictions applyless superseded by local or naticmwles
Forroutine, useapproved maintenance:

Turn off all circuit breakers, including those to the solar modules, batteries and related electrical connections
before performing any maintenance.

Standards and Requirements
All installations must comply with nationahd local electrical codeBrofessional installation is recommended.

Wiring must be don@é accordance withhie National Electrical Cod&NSI/NFPA 70. Use Class 1 wiring
methods for field wiring connections to terminals of a Class 2 circuit. Use omgjguge AWM wire. Select the
wire gauge used based on the protection provided by the circuit breakers/fuses.

Thismanual provides safety guidelines and installation information fortiBirdhouseDisconnect Panellt
describes in genera¢érmshow the Birdhouseconnects toand controlsMidNite Soladisconnecting
combiners shut-off boxes, and the Battery Disconnect Modudet does not give details on combiner
installation orconnectiongo equipmentother than theBirdhouse. Refer to the Midite SolaiDisconnecting
Combiner Use@ Manual for details on installing yoapecificcombiner.

This manuatioes not provide brand specific information about other components in the systarn as
photovoltaic panels, batteriesnverters,etc. Contact themanufadurer of all other components in the system
for relevant technical data.

Maximum open circuit voltage, and Maximum short circuit current for Photovoltaic modules must be
calculated using the manufacturers published ratings, temperature coefficients arekpgeeted local
irradiance which will be present in the end use installation.
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SPECI FI CATI ONS

Power : 1202405 0HZC power( rfercomrdeemdd o trecadu i t
1.5 watt 2RAompi m afftaesrtn hdicstei fghon repl aceabl e)
Connector accewiseup ChaAWeGs#1 ug for saf e

Sol ar Powe+48 DEPROBAoimN&Fr onmDitsheeacRISB e n (1 45 mA % )e d

Remote TriNoil m@pkyN. ©Owi)clcthsur e Ithd eI 48 DGvhkad t o
i nacthDovenot connect to a DC voltage. I nt

AuRel ay Oul pfuarm C r&®laaeddeRltV@LY 3C

Batteries:9 vomédhargeabl!l e,orNigMHeMdMate&r@amRHW N 5122 V7/ 8F
(Qty=4)
30vol t, | ictehilymCRdi2i 6 ( Qty=1)
Di spl ay LE®sl aiGrOd&en
Sol ariAnblETr
AC 11Gr een
BatternfRedow

EnvironmenTamper atur e
-40C 850¢ exclusive of batteries)
-40C to in65Q or age wiitlhe sbsa ttthearni e3sO idnasytsa)l | e
20C t o otpeer@ti ng)

C 0 (#h6a5Qd@ eries charging)

0 t
Wei ght : 4 | b 8o0z. (2.05kg)

Encl osure: Type 3R RainProof

Symbols used in this manu:

Equipment Ground

Direct Current Supply r\j Alternating Current Supply

O On / Off @ Phase Symbol
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INTRODUCTION

The MiNite SolaBirdhouseis a firefighter / service technici@control device designed for disconnecting

rooftop photovoltaic (PV) panelbatteries and inverters wittheir inherently hazardous voltagesofn the

building wiring in case of emergencies or system maintenance Biftlieouseworks in conjunction with

MidNite Solar disconnecting combinex#th a DiscoPSB installed, MidNite Shiftboxes.and Battery

Disconnect Moduleto provide the ability tadisconnect power at thgoltage sourcéefore sending personnel

into the building or onto the roaf Disconnecting power requires the simple presa singlebutton. The

LI yStQa [95 RAaLXle 3IA@Sa aeaidSy adiesdudbersiugtibn |y | dzi
specific instructions.

DESCRIPTION

TheBirdhouses housedin an attractive weatheresistantenclosuredesignedor mounting nearrooftop
acoesspoints such adoorsandladders however itmay be mounted aany locationup to 500 meters from
the disconnecting enclosureThere can also bep to threeadditionalBirdhouse unitso providePV
disconnect capability inther areas of the buildingasrequired by the installation.

TheBirdhousehas four LED#&hichshow the currentstate of the system anfkaturesalargepushbutton
insideof amagnetically latched accedsor. Reflective &le labelsclearly identfy the Birdhousepanel aghe
Rapid System Shutdowroint. Simplyopen andpressthe big redbutton to disconrect powerat all the
disconnect devices connected to the systefiheBirdhousealso features a voicennouncemensystem that
audibly gives theppropriateinstructionsto remind personnel in the area that there may still be voltages
present near the Pyanelsand to use cautioninternal rechargeable batteries provide temporary backup
power in case of external power cutoff or failur€heBirdhousealso has aemote trip input and a software
activated relay to allow the unit tbe interfaced to other egipment such as an alarm system

THEORYof OPERATION

Theheart of the system is the disconnectiogmbine or shutoff boxwhichfeature an electrically trippable
disconnect switchto cutthe powerinternallywhentriggered by a low voltage control signaVhenthe

button at the Birdhousds presseda trigger signal is sent to tHeiscoPSB (disconnecting power supply bgard)
which causes the disconnect switch to open, breaking the connection between the PV buss bar and the DC
power wiring exiting theeombiner. The connection between the busgr andthe DC powemviring exiting the
enclosures broken. Power will be offfeyondthe combineror shutoff box. However, duringthe dayvoltage
will still be presentfrom the PV panelap to that location. The low voltagetrip signalfrom the Birdhouses
supplied viaa 600volt rated CAT5 cablefrom the combineror shutoff boxto Birdhouseunits, typicallyat
ground level

Power for tripping thedisconnect switchis stored in a lontjfe electrolyticcapacitoron the DiscoPSBrhe
capacitoris oversized to be able &tore enoughenergy to trip thedisconnect switclmumeroustimeswithout
rechargingeven afteryears of serviceln normal operationtie capacitor ikeptcharged by solar power
Backupcircuits in theBirdhousemonitor the capacitor voltage and rechargesneededduring times of
darknessor whenevempower is removed, such as for maintenandeéne system is designed to fail safely so
that if all power fails or if any cable becomesyhged or unplugged the trip sense cironit the DiscoP SHiill
trip the disconnect switch.

As well asnonitoring the combiner capacitor voltage, tiBérdhouse monitors thelisconnect switclposition
andDiscoPSB outpuvoltage. Oncethe Birdhousehassert the trip signal to theDiscoPSBt continues to
monitor the disconnect switcls positionandupdatesthe LED statugshen thedisconnect switclis known to
be open. If the button is presse@nd the green LED goes off and traberLED comes giyou can be assured
that the disconnect switclihas openedThe audio system will play a messélgat the solar system has been

shut off. Asecondmessage is provided feoine unlikely event that thelisconnect switclidoes not open or is
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slow responding Software will detect this condition anthe voice will say that the solar system was not shut

off.

SYSTEM DESIGN

Safe, reliable and efficient operation of the rapid shutoff system depends on proper system design. The
shutoff system components have been dgsid for flexibility in interconnecting to other devices as needed
for a particular installation. There are a few considierss to keep in mind as follow

SeeSystem LayouDiagram(page8)

1.

The MNBirdhouse (Birdhouse), MNBDM (Battery Disconnect MpauteMNDiscoPSBCombinersand

Shutoff boxeg should always be connected in a linear string (NO loops). This ensures fail safe operation in
the event that a cable becomes damaged or unplugged.

Do NOT install trippable devices betweadividual BirdhousesAll Birdhousesnust be together on one

end of the string.Disco Power Supply Boards (Disconnecting Combinerso8hndaxes)and MNBDMs

may be intermixed, if needed.

All Birdhousepanels should be wired on a dedicated 24DVAC circuit, if possiblelhe power is
negligiblehowever the AC connector will accept up tod#tire, typical for al5A branch circuit.

The simplest system consists of a sirgjlelhouseand a singlelisconnect enclosureMNBDM devices are
optional.

Battery based systems typically need to disconnect batteries and inverters as well as rooftop PV panels.
The MNBDM controllers can be used for shutting off other circuits by interfacing ashpaircuit

breaker to your load. The only caveat is tHae MNBDM needs a 248 volt DC power source, which is

not provided by theBirdhouse Refer to the MNBDM documentation for details.

The External Trigger input may be usediait downthe system from another device, such as an alarm
system. It is designed be interfaced to a normally open switch. This is a logic signal input. No

significant current or power is involved. Do not connect the External Trigger to a DC voltage. Instead use
your voltage source to activate a small normally open relay.

The AX relay is a low current 1 form C relay for controlling other devices. See the description in the
"MAKING CONNECTIONS" section.

This product is intended for operation in an environment having a maximum ambient temperature of 65°C.
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INSTALLATION

SELECTING AOCATION
NOTE The MNBirdhousepanel must be located and wireth compliancewith local and nationalcodes. The
following instructions are typical in nature Details may vary. Professional installation is recommended

Attention -The system status indicator shall be installed in a location in close proximity to the system
actuator, where the indication of shutdown can be clearly seen.

In generd the Birdhouseshould be locatedh a readily accessible location either itve outside of the building
or structure or inside nearest the point of entrance of the system conductors. Additional panels might be
locatednear roof access doors or ladders atk might be locatedat the central solar contrgdoint such as
the inverter, charge controlleor battery cabinet Allow some space around the BirdHouseVertilation.

TheBirdhouseclosest to thedisconnect switclshould be the one chosen for tleableconnection to the
switch This firstBirdhouseis referred to as the primary unitAny others are referred to as secondary units.
Up to three gcondaryunits can bawired to the primaryunit, asappropriate

See System Layout Diagramage §

POWER REQUIREMENTS

EachBirdhouserequiresan ACpower connedion. It is recommendeall Birdhousese powered by a
dedicated branch circuitThe wiring should be enclosed in conduit and installed in accordance with local
codes Aninternalbox lug is preided for the safety ground

MOUNTING

Mount the Birdhouseto the wallin the desired locationNo brackets or mounting plate is necessary.
Waterproofsealantisrecommendedn the four mountingscrew locations Electrical connections are made to
the building wiringand externalequipment using screverminal connectors along the bottom edge of the
main board. Connections to th®isco Power supply board, the MNBRNd additionalBirdhousepanelsare
made via the R45 (Ethernetstyle) jacks Cables and other wiring can be pulled to Biedhousethrough
standard thin wall conduit. Knockouts in tlehassis support backside or bottom cable entry.

MAKING CONNECTIONS

The fieldwiring terminals shall be connected using the following wire types:
Copper and copper clad Conductors Orilise 90°C copper wire.
For conduithubs, use only UL Listed raintight, or wet locatabd T2 NJ Sy G NE AydG2 GKS

TheUL Listing of the Rapid Shutdown Controller model MNBH requires that th& €#&iluctor torque and
outputs must be connected only to the MidNite Solar approved Power Supply Board.

Power

TheBirdhouserequiresa nominal 120 volt AC connection to the bunlglwiringand a cable connection to the
DiscoPSBConnect the AC hot wire (typically black or red) to TB3 p@ohnect theAC Neutral (whitejo TE3
Pin2. Connect the safety ground (green) to the chassis box lug below the main board.

9| Page
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Remote Trip Input

An optionalremote tripinput is provided tanterface an alarm outputfrom other devices such as fire alarm
systemsdoor interlocksand security systems to thBirdhouse All that is required is a simple (normally open)
disconnect switcttlosure such as a relay. Connectt®e2 y (i NB f f AwitchwilRsS@TBQiGsQ&2. If no
remotetrip input is neededeavethe remote trippinsdisconnected

Note that TB pin 1 is connected to thdogicGND and may be used as a reference for voltage oreagents

for Birdhousecontrol signalshoweverit is not connected to earth ground

Combiner and Secondary MNBN Panels

There are twdEthernetstyle R345 jacks on th&rdhousemain board Theseare not network connectors.
Theseconnectors carrjow-voltage signalspower and voltage sensing leatdsmonitor and trip the
disconnecting switcnd other equipmentThese connectors amnly for interfacingother MidNite Solar
equipment such adisconnecting combinegy shut-off boxes,other Birdhouse, and MNBDM controllersThey are
wired identically Eitherconnectormaybe used for thecablerun to the disconnect The othetis available for
connecton to additionalBirdhousesif needed This feature allows up to three additiorigitdhousepanels to be
connectedto a singladisconnectin a seriestring. The cables are straight through cables (not crosscvad)are
wired according tdhe T568B standard. The calblennectingsecondaryBirdhousepanels tothe primaryBirdhouse
panel or to each other can be anjow voltagg CAT5 cable that meets local codélowever, ecause of the high
voltages inside the combiner shutoff box,the CAT5 cable that connects therimaryBirdhouseto the combiner
or shutoff mustbe rated for 600/0lts andbe UV rated for weather ansun exposure

See System Layoldiagram page §

MidNite Solar or your installer can providere informationon cable requirements PSRRI
It is recommended that only genuine Molex4&Jplugs (Molex p/n 44918001) be
used to terminate MidNite Solar's ruggedized 600 volt-6A&&ble. While all CAA J
plugs look similar and generally fit the receptacles, there are important differences in = = ’ ’ ’
the copper diameter and insulation thickness they are designed to be used with which

effects how well they crimp the wire, plus the overall quality of retail parts can be
inferior. Avoid purchasing similar looking connectors from hardware stores or i ’ ’ ’
electrical suppliers unless you have tested them and are certain that they work d
properly. The wrong connector can be very difficult to assemble properly and may ‘

become intermittent. The proper connectors are available from MidNite solar _H (l

(p/n 9_497_1)_ O/ O G/ Bl B/ G Br Br

568B

Right: TIA/EIA 568BAT5 Ethernet cable end connections.

Geneal cable crimping instructions.

1. Cut cable to length and strip 0.9" of the oufacket at each end.
2. Strip 0.5" of the inner jacket at each end. _
3. Place 20.50" pieces of heatshrink on cable.

4. Arrange wires and push fully into connector.
5. Crimp connector at each end.

6. Perform functional test.
7. Shrink heatshrink in plaee ends.

Completed cable ends.
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Important!

A small packet dfiliconegelis included with the Birdblse.This is used to protect the )
connectors on the CAJ cable. To Open:
Only use a gel intended for protecting elecsliconnections of this type such tie gel that Tear here.

ships with the BirdHous®ther types may interfere with the conneghs and may damage

]
the board or and/or cable. -l

Tear off the tip of the packet at the notch and squeeze out some ge
Youwill want to get a good amount of gel in the connection. You can
put some inside the connector on the board and some on the
connecer at the end of the cable as well. It does not need to be oozi
out, justso thatthe connectionsare thoroughly coated.

Without the protective gel the connecters can corrode leading
to failure of the system.

Apply silicone gel to
AuxRelay Output these connectors

TheAuxRelay is active whenevene Birdhouses in Alarm mode Alarm mode ign internal state thabeginswhen
the button is presseavhile the disconnect switclis closed and ends whethe switchis closecagainafter having
opened

NOTE The amberSolar OffLED corresponds tthe state of thePVsystem regardless of how thdisconnect
switch was openedShutting off the powemanuallyat the disconnectiluminatesthe Solar Off LED bdbesnot
cause theBirdhousepanelto go to Alarm modeso theAux Rlay will not activateln other words the AUX relay
only activateswhen the Rapid Syste Shutdownprocesswas performedn response to pressing the red button

INSTALLATION PROCEDURE

1. Unpack the Unit. Inspect for damage.

2. Open theMNBirdhousd Jl y' S Qidor dnd rétid & the six #8 flat head Philips screws holding the case
on. Carefully remove the case apldceit in a safdocationso it will notbe damaged.

3. Test the unit byTEMPORARIINStallingbattery shuntCON4locatednearthe rightedgeof the main
circuit board. The SOLAR ON/OFF and the BATTERY LOWhbE#ash After several secondbe
voicesystemshould saydPlease waitSelftest in progress¢ If this test fils the batteries may be
completelydischarged. Batteries that have been discharged for a long time may be permanently damaged
and should not be placed into service. While good batteries will charge from line power, it is
recommended that all batteries be fultharged beforgutting the systan into service. Use a good quality
GayvYl NIé OKFNHSN adzOK |a (GKS ¢SySNHee Y2RS8Heuntbonc @
R2Sa y2G 2LISNIYiS 6AGK FdzZfe OKFINHSR oFGGdSNARSa OI f
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4. REMOVE thshunt fromCON4and place it in the shipping positiamtil the entire installation procedure is
completed toconservebattery power.

Shipping Position
Place jumper on only one pin to disconnect battery from circui

e

R

Place jumper on both pins for normapberation.
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5. Identify theMNBrdhousemounting location andecurethe chassis to the walkealing the mounting
screwswith caulk, as necessary.

Chassis Sealing Detail (basikle view)

Apply sealant to mounting locations
(four places on back of chassis)

6. Route the 12f240 volt AC powecircuitF N2 Y (G KS 06 dzA f RA yWiddpgropriate doiddNihirdodzi A 2 v
the Birdhouse as required

Main Board Connectioetail ¢ Power / Remote Trip / Aux Relay

TB:

Aux Relay
N/C

N/O

Common

Remote Trig
Logic Gn(

AC Line AC Neutre Safety Gn(
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Connect thdine side plack or red of the120/240 volt AC poweto TB3 pin 1. Connect theeutral
side (vhite) to TB3 pir2. Connect the safety ground (green) to the chassis box lug located below the
main circuit board TB3 pin 3 pin 3 on the PCB is also a chassis ground connection (shown open).

Main Board Connection Detad Disconneciand Secondary MNiBlhousePanel Connection

TB:

% i e O _~ J1- In from disconnect or
e ’i@ gERLL S secondary Birdhouse(s)

T

J2- Out to secondary
Birdhouse(s)

7. Connect the500 volt UV ratedCAT5 control cable to thelisconneciat J1 Use a small amount of silicone
grease orall cable endto protect the connectionsand repel moisture

8. In a similar manner,annectthe CAT5 cablefrom any otherBirdhouseunit(s) to J2.

9. Connect theoptionalremote trip output from any other equipment such as alarm or fire detection
systems to theBirdhouseLJ: y St Qa vinpurat TBSping 182 fdither of the wires coming from the
external equipment is gunded, connect that wire to TBS5n 1. The inpt is designed for a switch closure
to GNDDo NOT connect the Remote Trip input to a DC source.

10. Optionally, onnect thealarminput of any other equipment such as an alarm systemBlirelhouseAUX
relay outputconnector, TB4 The common is pin 1, th@mmallyopencontact is pin 2, and the normally
closedcontact is pin 3The AUX relagrovides a set oisolated 1 form C contasand may be used to
switch low voltage control signal28V @1A)as needed.

11. When installation is complete and the systemdady to be energized, remove the small plastic battery
isolator from battery holder BH1, located at the upper right coroiethe main logic board.

Battery Holder BHDetail

&
S/ 1\ _
/ Remove plastic

/

isolator

12. Install batry shun . (Refestep 3.) Replace the case and test the system. Apply caulk sealant to
the case to wall interface along the top edge of the case especially if the wall is not smooth such as lap siding
or corrugated metal.
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