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The MidNite Soar Classic charge controller dorms toUL 1741, Safety for Inverters, Converters,
Controllers and Interconnection System Equignt for Use With Distributed Energy Resources,
Second Edition, May 7, 1999 whtrevisions through January 28010and

CAN/CSA C22.2 No. 107.1: 2001/09/01 Ed: 3 (R2006)

Note: The Classic KS has not been evaluated by ETL

Notice of Copyright
MidNiteSd ar 's Cl assic charge controller User 6s Man
Copyright 2010 all rights reserved.

MidNite Solar Inc.reserves the right to revise this document and to periodically omaikges to the
content hereof without obligation or organization of such revisioehanges unlesgquired to do so
by prior arangement.

Disclaimer

Unless specifically agreed to in writing, MidNite Solar Inc.

(a) Makes no warranty as to the accuracy, sufficiency or suitability of any technical or other
information provided in its marals or other documentation.

(b) Assumes no responsibility or liability for loss or damage whether direct, indirect, consequential or
incidental, which might arise out of use of such information. The use of any such information will be
entirely at the usés risk.

Contact Information
Telephone: 360.403.7207

Fax: 360.691.6862

Email: customerservice@midnitesolar.com
Web: www.midnitesolar.com

Contents

2|Page


mailto:customerservice@midnitesolar.com
http://www.midnitesolar.com/

Y o0 0L PP 5.

1] o (8o (o o [OOSR TRTPPP 5
ClasSIC POWET QUIVES.......oeeiiiiiiiiiiiiie e sttt s e s s e e e e e e e smeasss s s s e e aeaeaeaeeeeeeeeamanaaaaeeaeeeaeeeeeeeesnsnns 8.
UNPACKING the ClaSSIC....uuiiiiei e e eeiiiee e eeee et e e e e e e e emmnan e e e e e e aeaaes 10
Removing and installing the front cover on the CIasSIC..........ouuviiiiiiiiiecc e 11
MOUNEING the ClASSIC......ccoieiiiieeeeeeee et e e e e e e e e e e s ammns e n s e e e e e aaaeaaaeees 12
AREINALIVE MOUNTING. ... ettt e e e e e e e e e e e e e e eneea s s e e e e e e eeeeeeeeeeesesssnnneeeeeeeeeeessnnnnnnns 14
D14 01T 010 = OO PR RPPPPRR 14
SEAIEA OF VENTE. ......oeeeeeieiiiii et e e e errnt e e e e e e e e e e e e e e eeeeanneaaseeeeeeeeaeeeeeeeessnnsnnns 14
Network Cable Routing and Installation GUIAEliNES...............evvviiiiiiiiccceeeeerre e eeeaaaees 15
Battery Temperature Sensor IN$AlAtIoN ..............eeiiiiiiiiiiiieei e 17
(@4 g = 1S ES3 € 10 [ T L] o 19
DC SYSIEM GIOUNGING .....eiiiiiiiiiiieeeeieeessiittbbeesee et e e e e e e e e e eeemss s e e et e eeeeaaeaeaaeaaessammmeeeeeeeaaaaaaaaaannn 19
DC GFP (Ground Fault Prot@CtioN) ...........uuieiiiieeeeeeeeeceeeiiss s e e e e e e e e e e e eeeeeeeavnnne e e e e eeeeeeeesannnnnnnns smmnes 20
DISADIING GFP.... ettt e e e e e e e e e e et e et e e e e e e e e e e nnnas 20
LAY T T T Tt =T O = T o 21
(DT OR L =Tq o] F= U @] o g T=T od (o ] (U UPUSPRR 23
Over Current Protection and Wire Size ReqUIFEMENTS..........uuuuiiiiieieeeeeceeeiiiiiieseee e e e e eeeeeeeeeaeeens 23
CUIMENT RAUING ... ee e ettt e ettt ettt et eees bbb e s e e e et et et e e e e e e e e e e emmmes 23
(@)Y 0T 7= o1 = (0] (=T ox 1o o HE TP 24
LoNQg DiIStanCe WIIE RUNS .......coiiiiiiiiiii i tmee e eeeea bbbttt e e e e e e e e s eeemsereeeeeeeeeeas 24
Connecting the ClassiC t0 the ClPREL............oeiiiie et e e e e e eaen 25
Maximum and MiNIMUM WIFE SIZE.......iiiii it eeeese st enme e e e eenans s s 25
CommMISSIONING the ClASSIC.....cciiiieeeeeeieeeeeee e e e e e e emnma e e e e e eeas 25
UsiNg the ClasSIiC SEtUP SCIEEN'S.......ccoii it eeee st eeeai bbb e e e e e e e e s eeeseeeees 25
Setting Nominal Battery VOIAQE...........uuuueiiiiiii et eeeei e e nnne e 26
Battery Charge Stages and MeEANINGS ......cuuviiiiiiaeieii it 26
2T AV PP PPPERS 26

Y 010 ] ¢ o S 26
[0 = | PP P TP P RUPPPRP 27
EQUALIZE. ...ttt ettt e e e e e e e e e e e e s s e as 27
Adjusting Absorb, Equalize and Float VOItageS........ccooiiiiiie e 27
Battery Size and ChemIiSTIY........uuiii e 27
Battery Temperature COMPENSALION.......cccceiieeieiiiiiieeeie et e e e ee e e e et eene e e e e e e e e eeeeea e emens 27
Calibrating Battery and PV VOIAGE. .........couuviiiiiiiii et e 27
Configuring DC INPUL SOUICE. .......euviieiiiiiiie e e e e e eeeetice e s e e e e e e e e e e e e e aeeesa s e e e e e eeeaeeeeeeeseesasnnneaeaeeeees 28
Configuring the Classic for Wind INPUL SOUICE..........oooiiiiiiiiii e 30
L7 o TP 30
Setting the Date @nd TIME........uiiiiiiiiiiii ettt e e e e e e e et e e e e e e e e e e e e e e e mnee e e nanes 30
Setting Longitude and Latitude............ccoooeieiiiiiiiieeei e e 30
Configuring Auxiliary INPUYOULPUL .....ooeiiiiii et e e e e e e e e e e e e e e 31
AUX L FUNCHION. ...ttt eeet s s e e e e e e e e e e e e e e amaeaaaeeeeeeeaeaeeeeeeeeenesbnnns 35
AUX 2 FUNCEON. OULPUL/INPUL.....ooieeeeeeee e icmee e e ee bbb e e e s ennrs e s ee e 36
Setting the MNGP features, Acess the Version of software and Restore factory defaults........ 36
Operating the ClASSIC........uiiiiiiiiiii et e e e et e e e e e e e e e e aaaaaeeeeas 37
NaVIgatiNng the MENU'S.........eii et eee e e e e e et eeeaer e e e e e e aaa e e e e 37
Viewing Other MidNite Products 0n the DiSPlay...........cuuuieiiiiiiiiiiiicce e 38
Connecting Classic to Two MNGPs/Network cable...........coooiiiiiiiiieeee e eeeee e 38
N (o - L | PSSR 39

3|Page



VLTV = TU L S = U Lo VAV = g 1T o S 40

VLSV oY o =0 I T - VY 40
Uploading New Firmware t0 the CIASSIC..........cccuuuiiiiiiiiiiiieeeiiiiiiie ettt emmr et e e e 40
Updating Classic Firmware (WINdOWS XB)............uuuiiiiiiiiiecceeiiiiiiiinnseeeeeeeesssemssnnnnnnneeeeeenn . 40
Connecting the ClassiC t0 th@NTEINET ..........ooii i e e e e e e e 56
AN 0T T X1 T 56
Network Setup Through the MNGRP..........oooiiii e e e e e e e e enan 58
3 O PP PRSPPI 58

Y = LH [ 1P 59
1Yo [0 | =27 PP TPPPRPPPRR 59
Y0 o] = RS 59
(T (<)Y 1 Y OO 59
DINS L & 2.ttt ee ettt et e eeant ettt et et e e e e eaaaa e e e e e am—— et e e e e e e e e e e e e e e e e aannnne s 59
LT oI Yo o TP PPPUPRPPP P 60

[ Tor= L AN 1T o PSRRI 60
AQVANCEA ...t ereea bbbttt e et et et e e e e e e s seet et et e et e e e e e e e e e e e e e e e nnannneeens 60
MODBUS (PreliMINAIY) ..coeeeeiiieeeeeeiie et eena bbbt e e et et e e e s ememss e e e e eeeeeeaaeeeas 60
DISCLAIMER ...ttt ettt ettt e e e e e e e e e ammt et e e e e e e e e e e e e e e e e s s s s mnneeeeeeseesannnssebbbbesannns 60
[@0] 01 V7= 11 0] 0 1SR 61
Dealer INfOrMAtION SCIEENM........ccii ittt ieee bbbt e e e et e e e e s seet et e et aaaaeaaeaaeaeessssammmeaeeeaeaesnaans 86
POSITIVE GIOUNG SYSTEIMS ..o iiiiiii i eeee e eena bbb e e e et ettt e e e s emmse e e e e e e e e eeaeeeens 36
o YA =R S VA © X O =SSOSR 86
HY Per VOC E oo Qud Qe hS oo emema et 87
B0 10 o] (=2 0T ] 1] o OSSOSO 87
JL=Te3 0 a1 To%= LT 01 {0 1 0= L4 [ o SO 88
SPECIfICatiONS EIECIICAL..........ooeieieiiie e e e e e e e e e e e e amees e s e e e e e e aaaaeeeeens 38
Specifications MECNANICAL...........uuiiiiiiiii e 89
Default Battery charge SEt POINTS.......uuuuiiii e eeee e e e e e nnne e 90
OPLIONAI BCCESSOIMIES ...ttt eere bbbttt e ettt e e s eeees s s e ettt et e e e e e e eeeeeeessammeeaeeeeeaeeassnaaannanns Q0
ReQUIALONY APPIOVAL........ooiiiiiiiiiiie s et e e e e e e e e e e e e e eeeei e e e e e e e e e eeeaeeeeeeeeaestanneaaeeeeeeeeeesssssnnnnns Q0
R4 2 L =0 PP 91
ENd Of Warranty tUNE UD.........ooviiiiiiiiiiii e e e emeea s s e e e e e e e e e e e e e e e s aenesaeaaaeaaaaeeeees 91
AUX 1 and AUX 2 GraphNS/IUMPEIS. ......uuuuiiiiiiiiiiiiiee et eeeee ettt e e e e e e e e rrmmne e e e e e e b e eneean 92
Aux 1 VoltageTime Relation (REIAY/L2V).......uuuuiiieiiii e eeeeeice e eeeeeeeee e e 93
Aux 2 VoltageTime Relation (PWM)... ..o ee b eeee e e e e e e e e e e e e et a3
ClasSIC BreaKer SIZING.....cccceeeieieiieeeeeeeee ettt et e s e e e e e e e emmmaa e e e e e aeaaaaeas 94
(O Fo S [l 1V =T U o o TP PPPPPPP 95

4|Page



Scope

This Manual provids safety guidelines and installation information for the Classic charge controller. It
does not provide brand specific information about photovoltaic pdveteries etc. @htactthe
manufacturer of other components in the system for relevant tectiateal

Introduction

The MidNite Classic charge controller is unique in its ability to be used for a great variety of DC input
sources. The Classic is designed to regulate DC input from PV, Hydro, Wind and other DC sources..
The Classid 50,200 and 250 ardesigned to work with 12, 24, 36, 48, 60 and 72 volt battery banks.
The Classic250KS is designed to charge up to a 120V nominal battery bank.

The Classic can be installed stand alone or as a-mmittnetworked installation.

Standard features of thdaSsic charge controller include:

*3 input operating voltage rangd$0, 200 and 250DC
*Multiple DC input options ¢xample Solar, Wind or Hydyo
*Wizard drivensetup interfacencluding voice and help screens
*Graphical display

*Previous180days of opeational data logged

*Internet ready

This Manual cover€lassic 150, Classic 200lassic 250and the Classic 23KS. It covers the
installation, wiring and use of the Classic charge controller.

A WARNING warningssignsidentify conditions or practicefat couldresult

in personal injury or loss of life.

A CAUTION cautions identify conditions or practices that could result

in damage to the unit or othequipment.

MIDNITE SOLAR CHARGE CONTROLLER INSTALLATION GUIDELINES AND SAFETY
INSTRUCTIONS

This product is intended to be installed as part of a permanently grounded electrical system as shown in the
system configuration sections. The following important restrictions appéss superseded by local or national
codes

AThe 3P Negativeonductor must not be bonded to eaptbund.The Classic does this with its

internal Ground Fault Protectiaircuitry. The battery negative and ground are not bonded together directly but
are connected togethery t he CIl as si c 0 all negativeeconuwector cadrreétiond mustibe kept
separate from the grounding conductor connectibhsequipmenground terminal inside the Classic must be
connected to Earth Ground for the internal-BEP to work. Continue

A With the -enxteeegmtapplications, the ChargetCantroller shoelderbe positive grounded.
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A The Charge Controller equi p@t ground is marked
A 1f damaged or malfunctioning, the Chargelf@dntrol]l
service center. Please contact your renewable energy dealer/installer for assistance. Incorrect reassembly risks
malfunction, electric shock or fire.

AThe Charge Controller is designed for indoor installation or installation inside a weathermmostiee. It

must not be exposed to rain and should be installed out of direct sunlight

For routine, user-approved maintenance:

A Turn off al | circuit b r e a, baterisand related klectddalmannettibne s e  t ¢
before peforming any maintenance.

Standards and Requirements

All installations must comply with national and local electrical codes; professional installation is recommended
TheNEC in the USArequires a DC ground fadutiterrupterfor all residential PV instétions NEC2011

requires an ARC FAULT detector on all charge controlerd inverters operating above 80VIEath of these
devices are built into the Classic.

DC and Battery-Related Installation Requirements:

All DC cables must meet local and nationates.

Shut off all DC breakers before connecting any wiring.

Torque all the Charge Controllerdés whagel® | ugs anoi
Copper wiring must be rated at 75° C or higher.

Keep cables close together (e.g., using-atagp) as much as possititereduce inductance

Ensure both cables pass through the same knockout and coradlathe inductive currents to

cancel.

DC battery overcurrent protection must be used as part ofribtallationon the input and output.

Breders between the battery and the Classic must meet UL489 standards.

x  Breakers between the DC source and the Classic must meet Ulr10Z489standards.

X X X X X X

X X

Design the battery enclosure to prevent accumulation of hydrogen gas at the top of the encldgbiee. Ven
battery compartment from the highest point to the outside. A sloped lid can also be used to direct the flow of
hydrogen to the vent openingealed (AGM, Gel etc) batteries do not normally require ventilation. Consult your
battery manufacturer for tls.

A WARNING: PERSONAL PRECAUTIONS DURING INSTALLATION
WARNING BATTERIES PRESENT RISK OF
ELECTRICAL SHOCK, BURN FROM HIGH SHORT CIRCUIT CURRENT, FIRE OR
EXPLOSION FROM VENTED GASES. FOLLOW PROPER PRECAUTIONS.

x  Someone should be within range of yeoice to come to your aid if needed.

Keep plenty of fresh water and soap nearby in case battery acid contacts skin, clothing, or eyes.

x  Wear complete eye protection. Avoid touching eyes while working near batteries. Wash your hands with
soap and warm watevhen done.

X
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x If battery acid contacts skin or clothing, wash immediately with soap and water. If acid enters an eye,
flood the eye with running cool water at once for at least 15 minutes and get medical attention
immediately following.

x  Baking soda neutraes lead acid battery electrolyte. Keep a supply on hand in the area of the batteries.

x  NEVER smoke or allow a spark or flame in vicinity of a battery or generator.

x  Be cautious to reduce the risk of dropping a metal tool onto batteries. It could shatteénhedor other
electrical parts that can result in fire or explosion.

x  Never wear metal items such as rings, bracelets, necklaces, and watches when working with a battery or
other electrical iccuits. A battery can produce a short circuit current higbugih to weld a ring or the
like to metal, causing severe burns
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Classic Power Qirves
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Figure2.1

The graphs above represém: max power output for a given input feach ClassidJsingand understanding
these powermphs will help maximiz€ | as si ¢ 0 s andwid m setectipgavineeand breaker/disconnects
The built in set up wizard also helps select breakers and wire sizes. Notice that lower batteryadtdmesr

PV input voltages result in higher continuous output poWee. PV voltages listed are for reference and are not
intended to be the only PV voltages supported. The battery voltages listed show the most used battery bank
configurations. Other va@ges are also supported. The Classic battery voltage parameters are fully user
adjustable.

For example if you are using a Classic 25hd 48v batterybank, the maximum continuous output power
based on 25 degree C ambient is 55 amps when using a R\hatrgields a Maximum Power Voltage of 180
volts. The same set up using a bit higher voltage modules that result in a 200V Maximum Power voltage will
result in only 53 amps. Althoudsb to 53 amps is not a significant change, it does give you the @tealth

things being equal, lower voltages are a bit more efficient.

Below are the labels present on the Classic.

MIDNITE SOLAR CLASSIC 250KS

MPI’T SOLAR WIND HYDRO BUC OO0OST CHARGE CONTROLLER
) C (45°C DE-RATED SEE MANUAL)

MIDNITE SOLAR CLASSIC 200
MPPT SOLAR, WIND, HYDRO, BUCK, BOOST CHARGE CONTROLLER
NOMINAL OPERATING ENVIRONMENT 25°C (40° C DE-RATED SEE MANUAL)
MAX PV VOLTAGE (OPERATING) 200V
CONFORMS TO UL STANDARD 1741) MAX PV CURRENT (OPERATING) 79A
2ND EDITION MAY 7, 1999 | MAX PV VOC 200V + BATTERY VOLTAGE
JANREIOIONS ROUGH | MAX PV SHORT CIRCUIT CURRENT 79A
— = | MAXBATTERY CHARGE CURRENT 79A
CERT. TO CAN/CSA| MAX BATTERY CHARGE VOLTAGE 93V
3084883 N) o223 001 ) NOMINAL BAT VOLTAGES 12-72V
MAX OUTPUT FAULT CURRENT 436A

Designed and built in
the U.S.A.
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Unpacking the Classic

When you receive your Classic you will want to unpack itrmadéte sure everything is there and in
good shape. Refer to Figure ldcluded in the Classic package should be:

*Classic charge controller
*Battery temperature sensor
**Snap on upper vent cover
*Knock out covers 4 screened
**Knock out covers 4solid
*User 6 s nD&D,pranted installation instructions
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