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Scope

This Manual provides safety guidelines and innostt al | a
provide brand specific information about photovolta
components in the system for relevant technical dat

| ntroducti on

The Mi dNite Classic charge comorodlgreats warn igaty i of
Classic is designed to regulate DC input from PV, al
pl ease contact Mi dNi te Solar tech support .24884e8 Cl as
6@GndZolt battery banks.

The Classic can be i nsutnaltl ende tswoarnkde da lionnset ad rl aatsi oan . mu

Standard features of the Classic charge controller
*3i nput operat ilm@ 0DoHINGE ranges

*Mul tiiphputDCopti ons (example Solar, Wind or Hydro)
*Graphical di spl ay

*PrevB@ags3of operational data |l ogged

*I nternet ready

This ManC€dalassovcenrnd @nddCh éssssiiccl 2056@0over s the installat
Classicoohabgéeer.

A WARNING warnings signs identify conditions or practices that could resyieisonal injury or loss of

life.

A CAUTION cautions identify conditions or practices that could resuttdmage to the unit or other
equipgment.

MI DNI TE SOLAR CHARGE CONTROLLER I NSTALLATI ON GUI DELII
| NSTRUCTI ONS

This product is intended to be installed as part of
configuration secti ontsr.i cTthieo nfbkoed a popwsi ynpge ri snepdoer dt abnyt | oecsa

ATo use the Cl ashd cPyws tbaum'ls D@ NeCg &GtFiPvd conduct or mu
Classic does this with its inteegmyylnegatuinde Farud t g rPa L
bonded together directly but are connected together
connections must be kept separate from the groundin
i neitdhe Classic must be connecGFR ttoo woarrkk.h Gr ound f

A With the exception of certain t el ebeeo np oaspiptliivcea tgroonu

6| Page -00116 1 REV: E
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e Charge Controller eiqsuisp,@otl:ground i's mar ked

A Th

A I'f damaged or malfunctioning, the Charge Controll
service center. Pl ease contact your renewabl e energ:
mal functc osshoek eecnt rfiire.

AThe Charge Controller is designed for indoor instal
not be exposed to rain and should be installed out

For r outa pnper,ovwesdermai ntenance:

A Tufr nalolf circui't breaker s, including those to the s
bef ore performing any maintenance.

Standards and Requirements

Al l install ations must comply withnsdtaildrmadli oaand sl o
NEC in the USA requires a DC ground f aurletquinrteesr raunp tA
FAULT detector on all c¢charge controllers and inhwert

t he Classic.

DC and Betwatey I nstallation Requirements:

x Al | DC cables must meet | ocal and national codes
x Shut off all DC breakers before connecting any w
x Torque all the Charge Control |l er Gusndwiargee [2ulgs and
x Copper wiring?7 56\ otr the grhaetred at

x Keep cables cl ose -wrogme)t haey nmwchy.as updsnsgi al € iteo r
x Ensure both cables pass through the samearkmelc.kou
x DC bat t-euryr ewterprotection must be used as part o
x Breakers between the bat4@&®tyamhar dsh.e Cl assic mus
x Breakers between the DC source anmdahes Cl assic m

Design the battery enclosure to prevent accumul ati o
compartment from the highest point to the outside.
the vemgt &erahiend (AGM, Gel etc) batteries do not nor
manufacturer for details

AWARN|NG:PERSONAL PRECAUTI ONS DURI NG I NSTALLATI ON
WARNI NG BATTERIES PRESENT RI SK OF
ELECTRI CAL SHOCK, BURN FROM HIURREMNQRTFICRERGCR T

EXPLOSI ON FROM VENTED GASES. FOLLOW PROPER PREC

x Someone should be within range o
x Keep plenty of fresh water and s
x Wearmpdete eye protection. Avoid

7| Page 0010 1 REV: E
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soap and warm water when done.

I f battery acid contacts skin or c¢clothing, wash
the eye wiotoh rwantneirngat 5no mae efsoranalt gleegasnedi c al at
foll owi ng.

Baking soda neutralizes |l ead acid battery electr
NEVER smoke or all ow a stptagrky oar fdemer atnorn. ci nit
Be cautious to reduce the risk of dropping a met
electrical parts that can result in fire or expl
Never wear met al items such awhennwerkbngcwi ehsa
other electrical circuits. A battery can produce
to metal, causing severe burns.

Cl assic Power Curves

_— 150V Classic Power Graph
96A (1380W)
95 - 94A (2700W)
; 93A (1340W)
20 024 — T~ T A
é i (IEE0W 2=l 7\\~\_,\x‘(_261 W) \\\ « 56A (5022W)
£ R i w834 (4847W)
E 80  MPPT Input Operating Voltage 82 — = e @ SOA (4672W)
(2353W) e~ S
75 —@— 120VPV s 110V PV . T6A _
—&— 100V Py —amm— 90V PV (4438W)
70 —a-—T0V PV
e 14.4 28.7 58.4
(12v) Nominal Battery Voltage (24y) (48V)
Tablel
a5 200V Classic Power Graph
& ——T77IA(1108W) ™ = 78A (4550W)
75 — g T4A(2123W)
, ‘ e e e ,
w 701347 (1050“)_’\4“'065“) 728 e — 72!} (4080W)
= Y (2086w) 0 o= T 65A(5414W)
" R 65;7376636" ——2
= - MPPT Input Operating Voltage - i e
160V PV 140V PV )
o6 —&—120py —mm— 70PV o
50 53A (4414W)
- 14.4 28.7 58.4 83.3
Nominal Batte . . . :
voltage 0 (12V) (2av) (asv) a2v)
Table2
8| Page -00116 1 REV: E
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i 250V Classic Power Graph
‘i1;\(37:\f?,7 703572_,7\}%177-7«)%)
60 e
S6A — e o, 0 55A (3212W)
s (835W) EEe— e
o 50 53'\-%"' :\\
§ (3095W) T~ T~ (3728W)
£ 45 I= \ e 43A
= MPPT Input Operating Voltage e
- —&— 180V PV 20A
- A 200V PV (3468W)
NOI?:I:‘A' Battery 14.4 28.8 43.2 57.6 T2 86.4
Voltage Toqazy) (24v) (48V) (72V)
Table3
The graphs above represent the max power output
understanding these power graphs wil/ hel p maxi
breakemnheNostsi.ce that | ower battery voltages and
continuous output power. The PV voltages I|listed
voltages supported. The basé¢éerpavobétwngkankicsoed
voltages are also supported. The Classic batter
For examampyVeu are using a Classic 250 and 48v b
power baseede ogh amdb ideengtr i s 55 amps when using a F
Vol tage of 180 volts. The same set up using a b
Power voltage will result in onliyfi58amampshanBdgeh
you the idea that alllt atgheisn gasr eb eai nbgi te gnuoarle, elfofwecri
MPPT controller needs to have the open circuit
batteryuvelltaamge oyaharge to.
NOTE: You can find the Classic string sizing to

Unpacking the Classic

When you receive you
Refer d@lonEigded in t

*Cl assi

r Classic you will want to unpa
he Classic package shoul d be:

c charge controller

*Battery temperature sensor

*Knock
*Parts

0 3ist ¢ rceoevneer ds
bag with stickers, Ter minal bl ock cover and

*Us er 0 sp rnamtuead

*Snap o

n upper vent cover

*KnoocuWt covers 4 solid
** Note. These items are optionalcasdomer setvistbe @miag !
for more i hfanwmahioag 08B mMi ssing or damaged.

9| Page
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Figurel

Removing and installing the front c«
Removing the front art deco cover is required t
Be aware if this is not the first hemocwvakrototh
el ectronics Do not pull hard or fast as damage

ont cover of the Classic in pre
i ps screwdriswvem.g liffft. tYloe fwi dht n
t

To remove the frr
h [ i
I works the same as any phone <c

with a #2 Phil
di splay cab

® -

When installing the cover for the final ti me, S
pardag) bont o t he aned ajl a ksspdoanyf tchadbéeimbef ore pl ugg

To -irnestall the front cover of the Classic you wi
around the components bte tobeeciioupl Bobenotbelro F¥
coewr 1 f i1t does not seat into place easily stop

With the cover seated i n pl achiilnlsitmpd |'s drhewd roiuv e

10| Page -0016 1 REV: E
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&

Figure2

Mounting the Classic

The foll owing section covers typical mounting a
covered here please contact our technical suppo
ont o t heolMaPdaNktetlee SThe Cl assic can al so accommoda
Mount i it out of direct sunl

n an upright p
four one inch knock o

on
h alto caartei opmrse acmad trcaotnTdhuei
are similar to other S

of charge controll e

11| Page -00110 1 REV: E
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Mounting t
*Remove th
*I' nstall t
it about
*I nsthilnlc ht hcel os e n

he Classic directly to the E Panel
e front cover of the Classic.
hkee tmoounn ttihneg EborPaacn el and st art ,ltehaev iunpg ¢

hal f way out so you can hang the Cl| ass
i pple int-Panbée HiIi PRoel o8 nipy

s -Baeeli ncOndeldowkhht eacths E

locknuepl asidi ¢ bushing

*Carefully hang the Classic on the s(csreeewdjiing utrhee
*I'nstall the |l ock nut dndigboaskbnnghenstcthewcliaseéh
*Don"t install the front cover until you compl e

Figure3 A Charge controller bracket
mounted to the EPanel. The bracket
comes with every {Panel

Figure3

Classic MounbPednelto sideNoppEe, | ocknuts and bushi

e Vv e FPya nke |

Figure5

Figured
ChAssi c mountdeed otfo at hMBadnNe It e Sol ar E

12| Page -00110 1 REV: E
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2 O ———— iy o
Figure6
Il nst al l l ocknut here to ac

—R0.097
Alternative Mounting
To mounssthet@l a pudsja€vmd dvooudr fsa
i n the top key hole slot hole g ~|Ut=h- 'l es in
compartment. Taking care to maWw S q'__; e Cl ass
Level S
@ E- @
Dimensions 9L e
See phge more details. AT /f‘
0.989 370; 1.448 l*

Figure7

13| Page -0 0116 1 REV: E
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Seded or Vented

The Classic has the ability to be sealed for pr
Vent ed. |l f you |ive in a dusty or salt air envi
does not makertlse stmint . wdbeseal the Classic i n

any unused knock outs and snap the upper vent ¢
that the Cl ass-r atwwdlll¢ udbuetl s 4 ssogadl Mg gd ebty. Ref er ta
pagei manual for the ratings in the sealed mode.
pl ease contact our TechniBama®¥ Support Team. Ref e

Figure9

Figure8

Battery Temperature Compensation

The Classic comes with a battery temperature se
based on temperature. Co.ffeefceBra BtTo8 r Yy o Te mpe BAT T r
Il nst a2PTehi®iadom ery temper affTCompmenbheaPMEBRERY ast hi s
you can change the voltage compensation as need
automati ctad | 5@ eBatuttdry temperatur e.

14| Page -00110 1 REV: E
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AFol-MBaw Charging coordinati on

Follow-Me will allow Classics to share charge stageswell as Battery temperature info and Ground
fault coordination. FolloaMe also allows you to program a single Classic for Equalize chargihg a
will instruct all the others to Equalize as well. You do need to set the Equalizegbars in each I@ssic.
For the Battery Temp sensor you will need one BTS only and it can be on any of the Classics.

WARNING: ALL FIRMWARE SHOULD MATCH ACROSS ALL @ASSICS

The Follow Me function basically is just what it is called. The Classic will simply ask the Classic to its
right AWhat do | do nowo and this propagates ar
instance will simply tell everyonelse it is time to go to float.

NOTE: Follow Me coordinates charge stage but the Classics will still vary in the amount of power
processed, Follow Me was not intended to make them all produce the same amount of current just
coordinate the stages

To enabld~ollow Me you need to wire thel&ssics network cables as shown below. You also need to
enable FollowME. To do this, go to the Tweaks Merli.e s s t he fAMain Menuo but
AChargeo is highlighted. ScrghtedoantdepReghtiin
the right soft key (Upper right buMEOnand f&BmM&N
on it. Here you need to highlight FolleMlE and turn it on using the up arrow. You will also need to

highlight BTSNETand turn it on if you want to share battery temperature data. After enabling these press
Enter to save this data.

Ground Fault sharing

To share Ground fault you needraamove all of th&sFP Jumpes excepbne classic only. You then need
to make sur&round Fault is€nabled in the Weaks menu for any of the networked Classics you want to
shut down on detection of ground fault. For example say youthesesolar Classics and one Wind
Classic and you do not want the wind Classic to shut down for M&Re sure in theweaks menu of that
Classic GFP is Disabled.

Naming the Classic

TheLocal Application softwar¢Available as a free download w&tvw.midnitesolar.corhallows you to

issue a name to the Classic with upper anctavase letters, as well as numbers. This name can be up to
8 characters. This name will show up on the Display of the Classic instead of the word CLASSIC. It will
be shown in all upper case on the Classitisplay. The Naming process can be helpful &worked

Classics that use one MNGP (Display) to view multiple Classics.

15| Page -0016 1 REV: E
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Addressing the Classis

You can assign unique addresses to each networked Classic. This is not necessary for Follow Me to work
but it is necessary if you want to view multiple Clasfrom a single MNGP. To address a Classic simply

use the MNGP that is plugged into that Classic, or plug the MNGP into that classic and hold the Left
arrow button down and tap the up or down button. The normal default address is 10 so going up will take
you to 11 and down to 9. When you get to the unused address you want for that Classic hold the left and
rightar r ows f or a s e c oavwdshaws uplNovithisaGlaasic Bas been raaddiesssd

to the new address. Do thizrfall the Classicer Classic lites on the network.

To view other Classics on the network use the same button strokes. Hold the left arrow down and tap the
up or down arrow depending on which number you are looking for. We suggest going from 10 up for
clarity. So if you hadour Classics they would be 10,11,12 and 13. You would scroll up from the normal
position to find the other three

To Display To Display To Display To Display

Classic 1 Classic 2 Classic 3 Classic 4

You can Network as many Classic’s as needed. The Last Classic has to connects to the first Classic as shown by
the orange Line. You need to go from “Out” on Classic 1 to “In” on Classic 2 and so on. Midnite Solar offers 3ft
Network cables. If you need custom lengths and want to make your own, the Network Cables need to be 4
conductor with RJ11 jacks, the blue and white wires in the picture below are not needed. Pin 1 on one end
becomes pin 6 on the other. Most off the shelf 4 conductor phone cables can be used.

— Vertow =
¥i v PHONE !
RED

Pin 1 E SREen g CABLE Pin 1
WHITE

Figuelo Fol iMewdi agr am

a

When installing the Foll ow Me <cabdl eas bfiar otfh e hlea
silicone grease on the met al contacts of the ma

16| Page -00110 1 REV: E
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Cable Clamp for network
cables

Battery Temp Sensor
—| included

USB connector

» j Ethernet connector

Figurell

Battery Temperature Sensor Installat

ACAUTIOIN) reduce risk of-ciydjesrdy,accihda r gl ee aodn [ayn tdi enmeor
gel cel l or absorbed glass mat type rechargeabl
personal injuryhandedamdgeo.zeMdMe ban tery.

WARNING: RISK OF INJURY. To redue the risk of injury, charge only properly rated (such as 6
V 12V and 24 V) lea@cid (GEL, AGM, Flooded, or Nickel Cadmium) rechargeable batteries. Other
battery types may burst, causing personal injury and damage.

WARNING: Explosion hazard during equalization, the battery generates explosive gases. Fdllow
the battery safety precautions listed in this guide. Ventilataréee around the battery using ventilators
with brushless motors thoroughly and ensure that there are reesairflame or sparka thevicinity.

The Classic comes with a Battery temperature se
connector | abeled fAiBatt Teommel Rndtoe tthikee badlilee y
thedmedof the bank and about half way wup the si
case. Then remove the protective tape from the
Some manufacturers use . dFoarb | o uvatlil nag @ etbebrmep thdae
battepyheaaserefer to the battery manufacturer's
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Chassis Grounding

In all installations the Classic chassis shoul d
sized 60 ampd AWE 6 tammeeal liys gwefnfeirci ent . For sy
breaker sized 18®0AWGGDPE)L Gaecnodmpsemta lilserr equi r ed. For
reqguirements on your specific i nstlTanlel athiasrsiEl ea
groundi ngi st eirmmitnhad upper rriigchatl  ccoornnmeerc ta fo nt hceo mepl ae

Figureld

DC System Grounding

The Classic cha
power systems.
using the CIl ass

rge controll e i svaeleGri gued @o®mn W
I S
[
jumper shoul dwiha

g r

n grounded ystems, dc negative
cods intferg@aldegtPagédiedd nftempealil, g
h yt t @

bhe Chast ail g« GFP is enabl ed.

0
y
I n Positive ground or Ungr ounrdmed esdy s tSéehes dti e tr &@F
with Positive ground there will be items stild]

circua tbatft drhy bank.,burth esree idtebmes! UbBtl@albet e and R
data. | i nes

Pl ease contuwpxpo rTtecfthoin caadsiSstance on Positive gr

19| Page -0 0116 1 REV: E
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DC GFP (Ground Fault Protection)
The Classic has riontteecrtniaoln g(r@FuPN)d bfea UNEC ipn e@RSH ne €

on all PV systems |Ii®GFPhel UBBAnaTke buel need DG p
DCGFP. I f the internal grounding juumpandi §Ci s 9 Ui
negative must not be connected to the system gr
these circuits will defeat the GEnhieatcedoinn Fo
onl yClomséioal ditnaveaealtgroundi na@aljlummeBFIRdnednaabdl eedd.
factory setting wild/l make a DC negative to Syst
The GFP function will need to be & sygllted.for P

\ BATTERY COMMON GND DU«TURB!NE
NEGRTIUE"' .

e d nsmwour v ;
XL

Figurel5
Figurel6

The Ground fault device detsecmpla ftauundbeswaed
and earth ground -GEBtsyskemt hehbreiakfeer ®&iCce wi t
the charge ability and sounds a | oud warning wh
cossis of a PTC that is between the Negative and
selhdal ing fuse that will open when current exce:
its rating. The Cladsdcsabl é mbei ¢tlbar ¢ hnhgé nk At €nea
fault is cleared the Classic wildl restore charg
To disable the internal GrouabelFad| GFProneeds i oo
the GFP funkd i dinsmletemes TTVWE AKD i mearbd .if oYe eGRBO r uct i

To reset the dmtefrtnearl dGatPe ffituxnactthdaascbobecalurgreadund
the Classic and turn it back ON. Dopobobisi bg &and
to ON position.
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Disabling GFP
The GFP feature should only be disabled to oper
systems where GFP is not required.
U Press Main Menu
0 Scroll to the right or ahef pressi ENTWRAKS i s
a I'n TWEAKS press the right soft key to get to
0@ I'n MORE scroll unt il GFP is highlighted
U Use the up and down arrow keys to toggle bet
U Press ENTER to save

Wiring the Classic

A WARNING: Shock hazard. Disconnect théatteries and input power before opening the
Classic front coverALWAY'S use proper Over current and disconnects on the PV+ and Battery + at the
Classic.

When two or more Classics are paralleled ontoSINGLE DC Source a blocking diode must be used
betwween each Classic and the input source to isolate each Classic from the othéfithbngslar arrays
you would have one array per Classic, this only applies to larger wind or hydro turbines.

The Classic should be wireddbyta meatial edappbf

codAlsways make sure all source and battery circ
working on the wiring in the Classic. The CIl as
only onhne cmewturcd or i s r eRjaunierle da ntdo treurnmifnraotne tohne eBE

neutral T Thies miegdti ve conductor shouTkebPBositiede
source wire goes to the PVy DCriwine+gesesewo Dhe
Torgue the terminal screws to the specs bel ow.

To connect the wiring to the Classic:
Ensure the DC source and Battery are disconn

X

x Connect a grounding conductor between the CI
x Ensur eak eéare Iheteween t he ba4@®trayn daarrdd sCl assi ¢ m
x Ensure the breakeur bet ard nCltthEels Dcd meaes s UL

x Connect the DC source and Battery wire to th
x Connect any communications cables or auxilia
x Torgqgue terminal connector screws to the foll
The 0 rmi nal connector (

T gue specs on the DC
x Up o #10 AWGB5tongbhepba
x #AWG tor3ggu@ntbd pounds.
x #6 AWG or abosvwd. iploarimgduse. t o 40

t e
nas.
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Di agYExnpl anati ons

Sol ar Modules (PV)

DC Combiner 60oli KVENPodurr eMNaPMp | e)

MNS®BDC (Surge protection)

MNS®B-BRC (Surge protection)

MNS®BDC (Surge protection)

DC breakdAl fammrvdsdhead nvediteconnect for the I nver
DC breaker foAl slee vy iasta@a tdhescOhaesitc fOr t he
DC breaker for Alh®e Bag $aerd/i § narmon @& chte fCd ra stshec QI ¢
18 = AC L1 InputBus Bar(This is where thgenerator Linput gets wirejl

19 = AC Neutral Bus BafThis is where ALL AC Neutrals get wirgd

20 = AC L1 Output Bus Bar. (This is where the L1 Output to the Load center for the building would connect)

21 = Battery Positive & Bar.(This is where we would wire the Battery positive side of the Classic, as well as
where we would wire up DC loads. Do NOT wire the battery cable to this bus bar

22 = Earth Ground Bus B4(This is the common Earth Ground bus bar where all thengls get wired back to and

it needs to be connectedtothebuldg 6 s grouhd rod system

23 = PV Positive Bus Ba(This is where the Solar Panels positive lead connects.

24 = Battery negative Bus Bar. This is where the solar panel negative leadge@ddvell as the Classics

negative lead and any negatives from the loads. Do NOT connect the batt@rggative cable to this bus bar

25 = DC Shunt(The Shunt maasures thamperage in or out of the battery. You connect the battery to one side and
evelything else to the other side.

26 = Earth Ground system of the building

27 = Classic Charge controller.

28 =AC Generator

29 = Batteries(The Voltage must match the voltage of the invefgpically 23 strings ofbatteries would be
considered the max.

30 = Classic temperature sengdhis is used to compensate for the temperature of the battery. If a battery is cold it
has to be charged to a slightly higher voltage and when it is hot ievilharged to a slightly lower voltape.

31 = DC Cables tonverter

RPRRPRRPRRRRER
NOORH @R
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DC Terminal Connector

i¥

\ . F—____——_WEE"
— Bl o
Classic e

D 150 [REES

m L > :
ETHERN x ”I‘g TEMP BATT+ Bf
-

4 JUMPER CONFIGURATION g b i TB4
; > D
RO S O 7 Py
Y | INTERNAL RELAY

* = = +
I AUX2 AUX1
ps | TERMINALS

Figurel7

The Classic's DC terminal connecf ogu.r 8T Hed cad rerde ¢
will take up to a #H#&£nAWG.st#a4 | AWG i TnHHMNaeweCl assirat
over 100 amps and is therefore suitablAd tfear t he
i nstalling the wires for the | ast tigme snap 1in

Over Current Protection and Wire Si :

The over current devices, wiring, and installat
applicable to the | ocation of instradilmtri eolni.e fWi al
or coSedeu it ge a breakee ahdr wire

The network cables, USB cable, BTS cable and au
conduit to preserve their sigtneaPl&neWhen ti nisst alclcie
all wiring through the same knockout hol e. It i
wiring is |Iisted for théFblpopbwsal Vol bagt todbg

Current Rating
The Clamsts the output current based on the mod
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The Classic current ratings ar e:
Classic 159@mps5Maki tma m
Classic 200@mp30Onakii tma m
Classic 256amp35Mmaki tma m

Over Current Protection

The Cl assiovwemusturhrawd protection to protect wir
di sconnect must be installed on the DC in and D
determine over current ratings. &abei breakéerchbaeat

UL489. The breaker between the DC sorurdled &nh.d tThi
NEC requires 1.56 times short circuit current f
when wusi ng a chorneta kneuro ursa tdeudt yf. o rAl | Mi dNi te Sol ar
are rated fo(flC@%t.n aNwoadys) da tiys required for the
Mi dNite Solar breakers.

PV in particular wil!/ bret ctalparb |l iet ©fn g@me dplca tneg mx
so the safe minimum wire size should be selecte
consult PV manufacturer for specificationksV. The
short circuit current for wire size on the PV i
wire size for output is 6AWG for the Class-i c250
ratings for your withedtype and installation me

Long Distance Wire Runs

The Classic offers some unique opportunities if
the DC source and the Classic. The Classic come
source atag@gehifbhietr wveolbeneficial. For exampl e |
t he Cloads sciocul d wire for an open circuit voltage
temperature you will encountgearugel hwisr evitlhHa malwiotw
charge controller. The efficiency of a high vol
need to weigh the benefit. | f this sounds too c

Cl acs.siPV ru0hG fugett,o usantsha pCltas sli8d I el ,tb,or idsOe t F
feet use2b@e Classic

I f the wire size between the DC source and the
you can wusblackpbrircei milar conncelcaasoer ttoo trheed uClea s
Mi dNi-Reenekl s are suppl bad wihtah 2% Etsputp bos

Connecting the Classic to the Clipper

The connections betweenr Ityheb aGliicp.p Eameahrned i ratdhsa tcl
from the Clipper to the PV inpuiamdh + heo€Cdastsorc:
connecting Auxiliary 2 to the PWM input on the

t he 2Aunxeeds to be programmed. Foll ow the steps ©b
vi dewww.anti dni t)esol ar. com

-Enter the Main menu and scroll to Aux and press
-Scrol |l to theghti ¢¢hte 2aenxddipgrihedsesr tAhuex upper ri ght
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-Scrol | up or down to find Clipper control and p
-On this screen we need etro ysoeul Cehcats eAdCE foaru I f or t
CAUTI ON!' CONNECTI N& WI DK THIPPEET TO AC CAN DAM/
-Press the ri,pepreswket nkey &gaset the absolute voc

-Press Enter to save this data andapdeXsax Maeinn Me
-SelhetText 2tnodesrayAuXl i pper Contr ol and press Ent e
-Press Status to return to the home screen.

T

2]

3
H|ltl {
Miohire

|| Aux PWM Signal to Clipper from Classic AUX2

DC to Classic

C
i

f

Earth Ground

Drawn by
Rvan S 1-26-2012

Diagraml
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Maximum and Minimum Wire Size

The C&aBbue DC terminal conn#4tAWGwill accept w
The sCkcaBlaxnat er mi nal connect o#1ABWG | accept wire |
Equali zation Manual and Auto
Equali zation with the Classic Lite
{m {H
hy
M H O n_p cC T 'y M H O
azR|[{eal| .Idd StilLe
+2€ (| ¢& L3

AutEqual i z& Switch

Equali ze
Manual of f
‘Auto ‘On ‘

Byset Autktg u atl Mz rutahEeg a | ii nzteeirtviddad tSert ytianagrsef f ect i vel
di s asbnBgdi al isz atgielishht ® st amaedal | y.

Pl ease note that not all manufacturers recommen
manufacturer RBNBA Bakeu &lgir mant idohne Lite i f your ma
not receqmahywlirmngAGM batteries

EquaBukzeon

ThEqguab utzéeomtvemsu r p 0 sfeisr:sth e gaithq u ad ti tgeepe coBd | d@amul t s .
Equalization:

AnEgql agtex@leas c he ddslt each & etyli bgh ol d ihEeqgu ab U tzdeowinc23s econd s .
Hol di BE@b uthdewwn -3 ogse @amgsiomtegqual i aati wiaddemcéqual i zati
st agiede tua dnlo hneo |3 p r o porait asteen g e .

Wh etnheeq u abl ui tZtgpre stshee@ ,i g¢vhd¢ & noes o IGndcEeq u ap 1 agete a rhiteis avh t |

fl asElmg.ual icaathieginmmme d it ntedlleiyvviedt tyengage al if olad o wmsdh e n
stioipcan't .
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Equalization with the standard CIl as:
Manual EQ

To doa manual Equalizationcharggg i nt o t he Charge menu and highl
AEQ Stoppedo wildl be highlighted.uSoerbuttaop to

the home screen. To stop a manual EQ in progress simply reverse the steps above. A manual EQ when
started will last for thatlay unless the Classic is blydro or Wind and the controller never goes to
Resting that nightin this cas, it will stay in EQ until it completes or the controller goes to Resting.

Auto EQ

The Classic can be set up to automatically equa
bet ween Equalization and t he inumbteire opfr odgar yasmniehde
char geToc yscelte.up Auto EQ go into the CHARGE menu
press the SOFT RI GHT key | abeled "AUTO EQ". Pre
setup menu scroden.he TEe sledafutp smedeu wi I I show and

"interval 0 between aut oO0FEQ icthawiglel cdyicspelsay MAN s/
thing as DI SABLED.

RUTO  EQURLIZE SETUP
IRYS l

INTERNAL RE-TRY
EQ TIME = D0:02 H:M NIEW

IipNlite

Figure 18

Onhe right side of the Auto EQ setup menu is thi
not finish the number of Hours and Minutes the
day. Foryoiunssteanadehe Ault oofEQevenry a3y RMapgdsvalBddals
the first dayt hiet Gltatsesmpct sonalny BB@ cumul ates 1 hour

Classic wil!@ re attempt the EQ cycl e. dalyf otfha tG
al | otttreyd draey s, it owi || have one more day to try
complete the 2 hours of EQ time, it will not co

the status screrenstuatt l[ofeitihe next day or until
stop it earlier.

At the bottom of the AUTO EQ screen shows the t
Pressing the SoVlI EWIi gthatk ekseryg e d atbbted ;eeds Yyou can vi e
r€ry counters (timers).
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Standard Classic programming

Commissioning the Classic (Quick Start)

The Classic wildl enter into the Quick Set scree
t heclquset or you wandaf auwl tr efsalolrcewittoh ataec t sotr p sDc k 0

x With the power off to the Classic Hold the |

x Turn the power on to the Classic amd csarmrteiemu
di spl ayed.

x Answer the questions on the next few screens

Battery Charge Stages and Meanings

Bul k MPPT
This stage of the Classic means that the Cl assi
baetrty voltage tottpeiabsoMhi sor S@apreitddondt& nown as

ageheme@hass$hat wislolr bmaientt gion ntthe oAt age un
age Iis termimatimwhe aovr t thlee evibhiidcoheng eéhies i snoe
At Itahsissi cstiasgenotthepuG ti ng out maxi mum curr
age over theTAbsorb abkstopooletidegdeeed t o as Con
atbisme pir oporti onali .tea tthhek ebsu lirke tbienhek ht)&ilhe ab s
tsercyonisi dered Afull 06 at the end of the absorhb

Fl oat
A Float cycle follows after thé\bsorbcycle is completedtloat is displayed onhte screen. Battery
voltage is held at the float voltage set point.

Equali ze

ThEequalization function can be manudhelintentofan ti at
Equalization charge is to bring all battery cells to an egoléhge by aontroller deliberate overcharge.

The goal is to return each battery cell to its optimum condition through a series of voltage controlled
chemical reactions inside the batteries.

Resting

fiResting will show on the displayvhen the Classic is not chargitige batterieghis is typically dieto
low light. If the Classic is resting and should nof imake sure Aux2 igot set to a logic input that is
forcing it into resting.
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Mode is OFF
The Classic isiniquein thatit has multiple charging algorithms flurst about any DC input. Because we
support such a wide variety of DC inputs we hayv

sof tware ASwitcho b afedtiwelsdiscopnedtingithe isputtsdurce so the CGlagsico f f
willnotchag e t he bat tModeysOffd fi ry otuh es eleo tiit o neplayithgnhthe c or n «
Mode may have beenur ned off. To turn the mode back AONO
untGhargei i s highl i ghted. Scrhalglhltioghttheed raingdh tp ruenstsi
screen AOFFO should be highlighted use the up o
Press the Status button once to return to the main status screen.

Note: This is the same menu you would use to gadretween Charging algorithms IE Solar, Hydro
Wind etc

Adjusting Absorb, Equalize and Float Voltages

Abs rb, Equalize and Float voltages are fully a
battery manuf act dragre.s Too | a dojwi stth et hsetseep sv oble | o w.
x Press Main Menu to enter the Main Menu
x Scrol |l right or |l eft wuntil Charge is highlig
x Highlight Volts and press the Enter button
x Use | eft akh@ysitgonthiaghloiwghtadtjluestset point vo
x Use up and down arrow keys to |l ower or raise
x Press the Enter button to save the new volta

Current Li mit

The Classic has a current | imit component which
I f the Clsaesdsitco iesxtexepmel vy hot ambient conditions
aut omatkeap Ityhd ocharge control loar t heafidNGRfantshe& h

Classic is in current | imit mote. orangeu LEDI i sv
the current | imit set pol holwwvws.tepe bew. To chec
T Press Main Menu

T Highlight the CHARGE menu and press the Ente
T Scrol |l to LIMITS and press the Enter Button
T Press the righhlti gahrtr ofwO ukte yAnmipos ohiogr Al n Amps o C
T Use the up and down arrow keys to change the

this data
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LED Modes and the ABlinking Red LEDG¢

Bel ow we will explain the different heEDMMO the Me n

repeate@hgogies ihi gihli ghted. Scroll to the right

Now scr olModteodo falnEID press AENter o. Here you can
r

mode you peledectrindftiee app
n o

opriate LED Mode pr
Pressing AStatuso will w br

e
ing you back to th

OFENo LED activity no matter what
Ri ck MoHEER Activity for Errors anFdauWatr nEtncg)ls onl y.
Bl i gkgsically cyclisscad |If ashhei oLrE)D(sUsienf uval f or Par't

LED=0LED activity for Warnings and Errors as
Classic is in Float. A yelrowngQEDOvert femgi s
LED on the Display indicates an Error (Arc F

There is also 3 LEDS inside the Classic that Cc a
I ndi cates AuXxTihlei ayreyl 11ow ghEaDe fiiinade y}c a2 eiss acti ve.

The bl ukoLEBMEkawshort 1/10 of a second blip me
second melaad packeoet @ar no packet at nadiat abta€o rcxaibd

Calibrating Battey and PV Voltage

To calibrate the Classic battery and PV voltage
battery bank voltage or input PV voltage. Usi ng
connector of tt8hcea elnasdesointp B(rree ftehri s reading t o t he
t he C(lparsessisc St at us .iofT ardg tu sitn tthhei s esadrienggn )of t he
meter follow these steps:
x Press Main Menu, scrEonltlert o TWEAKS and press
x Highlight VBatt and use the up and down arro
x Press the Enter button to save
Note. Use the description below to help comp
TWEAKS screen

Battery voltage adju‘L 4—/ Input voltage adjust

g Vpv
Battery voltage__&att SEbSEL g «— :)n% L::tvoltage
offset »12.6 VOLTS 0.0 4——\
Displayed ﬁ MASIES e Displayed Input

battery voltage Screenshotl voltage
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Configuring DC Input Source

To sel ect the Mode the Classic wild@ run i n, f ol

x Push the Main Menu button
x Scroll l eft or right until Mode is highligt
x Sclrlo to the right and highlight the current
mode you want.
x Take note of the Right soft key most modes
x Press the Main Menu button unti/l you get be
x Set the ON/OFF to ON and press Enter

The foll owing Modes will appear in this order i

Mi cro Hydro

This mode is intendeguftorc ads eéiew tutsiet hg dWhsers ytsheas m
Classic first tvwrlnsagen gafetse ra btolvee ibmmputery volt ag
circuit voltage down to battery volt adad)agfeilnan n
wifleétturlmat newllyt afgoeu.ndAfvt eont swweepi gt hel €Cbamisnic

at user adjustlabltehet itmemei ntnearewraviasl. i s set to O,
but will stay on this first found MPP V until t
agai n.

Mi cr o ntbydder os weeplsoweé i gthth & vy hScsl wisveamoalej mwntdabl e s e
I nterval i s t hsewetei pnse, bient weiennu tneisn,i and sweeps arc
MPP VolThageange of this sweep Desptdetwesen naedlj byt |
expressed as a percentage FBdr Watrampltdea,ati ft hien s Mie
Classic was outputting 1000 Watts and the Sweep
sweep wihé bnpng voltage DOWN unt8iOMat he, othpuat w
sweep UP in voltage unt i8Bl0oWathtes pawert dewmpgo alpac k

MPP Vol tage, waiting for the next sweep.

Sol ar

This is the fderf aRRVtsynmt ems and has a very fast ¢
rsweep at wuser adjustable sweep intervals, unl e

because of changing condi tr oandj. uslthaeblte merd siwse eipl
mi nuS§®EAR mode is typically best for PV systems
during ShleARdanyoode i s best -shuwidteald PiVorarshhgded hant
nomi nal v dlhtea peataleawe vol t age. For severe partia
equal to battery voltage, you may aMPBTwmodet o
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&
(
f

~10

& O erturb and Obseirmiel)lamode t ke aMist ow
di erence that it is slightly faster

haetttwemgs that are user adj ust asbweee.psSweenp min
d sweepd presuendt (i MRP Mohleh & gaesan ge uanfd )t hi s s we
e Sweep Depth user adjustment and is expresse
ofmr example, méden LekgacCl a&S8@ Waast so uatnpdu ttthien ¢
rcentage was set for 10% (50 Watts), the swee
wer drops down to 450 Watts, then will sweep
tts and ohehegonewhygkf ound MPP Vol tage, waiti ng

Wi nd Track

This mode uses a power curve thatnsitsaldietdhagm alpthis
curve consists of 16 set poinwelthge,cahsowingf
custom build a curve for their Wind turbine. PI
on programming the curve as well as our video t
usi ngnd her aaph editor

Dynamic
t

This is ypically wused for PV (solar) input sou
changing condi ti olnhsi so fmotdnee hiansp uotn es ouusrecre .adj ust me
perturb trirgdemeisntwdrewnalt hffoi nput conditi @hechan
i nterval is in units of minutes.

U-Set VOC%

This is a fully manual mode based on a percenta
ti me iems mindutathea wpse ik osfett hpee rvcG ttahgee Cl assi ¢ f ol
mode is wuseful for testing or constant voltage
Not e: Mode must be mhaogl hyg tbhenenddONi ghkteghn t
OFF under ON/ OFFtan®NswPtebhs enter to save this
Configuring the Classic for Wind Input Source

Wi nd

I f you selected AWindo you wil/l Al eoeadd etdo csuerl veecst c
your own. To access t hestleipsst boefl oppower curves fo
x Push the Main Menu button.

x Scroll | eft or right wuntil fAModeo is highlig
x Set the status to OFF and then use the right

Using the |l eft soft key sel et hiMEadb.t Newvwngeou a
curve that was designed for your turbine. Once
select ARECALLO. Now push the Enters bmetmoorny.t o s
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There arergl spaemefmor you to save a custom pow
select a memory | ocation between 1 and 9 and hi
scroll through the 16 steps in tperagstbm ao8rng
and down buttons. When you haweltlte pFHMEMO.Cc Wrsee
down buttons to select a | ocation 1 through 9 t
to save it tmortyhe Classic's me

For more infor mat ifoonu ncdo nastu Iwww. hma dwmiideesso| ar. com

Setting the Date and Time

To set the date and time manually on the Classi
x Push t heuMaiunt tMen r e p eiag eldil ggh luinghtledchar ge
x Scrolrd rdieght ot o highlight AMI SC0 and push th
x Scroll to ATi meo and push Enter

Now scroll l eft or right to highlight the dat a
change the data. When you rhtasrre mdtlt drh et a ad av & htal
The Classic (rCRI1lBdn&est hae bMiNGPerpyor t i on t o keep t he
power i s disconnected. To replace the battery r

Note: I f you pl an tt ot hues et itnhee alnodc anlo tA ptph e oClsaes s i ¢
ATweaksO0O menu must be disabled to prevent the M
does.

Configuring Auxiliary Input/Output

The Classic includes two auxiliary ports which can h&igared to become inputs or outputs. These aux
ports can be used as a secondary power supply to be used for accessories sutara®wamnsion

loads, Logic inputs, WBjr athe Clipper for example. Téan Aux output is limite to 200ma or less per
channé Here is an explanation of how they work.

U An internal, resettable Positive Temperature-€Efficient (PTC) fuse protects the AUX internal
components from overcurrent or a short circuit.

0 AUX 1 consists of either RELAY or LOGIC operatiatepending on thaser selection function.

U AUX 2 could be set to become an INPUT or OUTPUT. One at a time this port could be reading
the state of a device connected and takes an action from there.

AUX 1 AUX 2
OFF

RELAY/LOGIC INPUT/OUTPUT
CLASSIC SETUP

Screensho?
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To configure the Classic's Aux ports
x Push the Man n Menu butto
x Scroll l eft or right to highlight AAUXO and
x Scroll l eft or right to highlight the relay
ASETUPO.
x Scroll up or down to change t he o usnectt itome ofgart

of the function. When finished push the ENTE

TheMain Aux Screen shows both Aux1 and Aux2 functions

Off - | Places output to Low state (0 Volts)
Auto - | Selects thassigned function to the Aux output or input
On- | Sets output for Low state (12 Volts or Relay On)

Table4

The Following is a |ist of the Aux 1 oaond 2 func

AUX 1 - Control Settings (12V @ 200Ma or Dry 1A Contact)

SOC %Low

This mode will set AUX1 to 0.0V according to the LOW % and HIGH % settings. HOLD (LOW) and
DELAY (HIGH) activation TIMEScan be set in secondl80C %=HIGH=0V SOC %=LOW=12V

SOC %High

This Modewill set AUX1 to +12V according to the LOW % and HIGH % settings. HOLD (LOW) and
DELAY (HIGH) activation TIMES can be set in seconds. SOC %=HIGH=12V SOC %=LOW=0.0V
If the classic is set to do an austart at 23:59 (midnight), the statettod AUX1 will be remembered

so it will return to the last state (+12V or OFF) after it resets and comes alive again.

GFP Trip High
This modesets AUX1 HIGH (+12V) for 0.1 &cond when a ground fault is detected.

Vent Fan Lo
This mode will turn AUX1OFFabove the voltage set point you program. It allows you to run a vent fan
for a battery bank based on battery voltage. There is a voltage set point that you set ahdilt¢n

off when the battery reaches that set point. The voltage has to fall 2 térativolt below the set point for
30seconds before AUX1 will turn back on.
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Vent Fan High

This mode wil |l turn Aux 1 on above the voltage
a battery bank based omebatette rpyiwnadl ttldnpd .| yTohuerreee ©
when the battery reaches Pthantls®etofpoanvol tBioee Ilvm!
seconds HWHeiflbrkret Aur of f .

FI oat Low
This mode will turn Agxi $ ofliwFWhaisde vaduxtftied@ltas
tenths of a volt below the float voltage set po

FI oat Hi gh

This mode will turn AuixnlFlomatwheAww eX wihlel Cd tasys
tenths ofthevbl babeVowtage set point.

Clipper Control

This mode was intended to control the MidNite C
controller is unloading the turbine because the
mode the Classic is preprogrammed with the best

Day Light

This mode Wwohmhlat usumnAuse and turn it of f at sun

Ni te Light
This mode will turniAdX htomsuat i S wwnpluats eanl d ratgueh re

Toggl e Test
Thi s mode wlflaolis eccyocnldele®duéxo mad don repeatedly. This
pur poses.

Pv V on Low

This Mode will turn Aux 1 ofifn paubto veo |at augsee rt os etth e
and turn Aux 1 on when it hits a | ow voltage se
seconds the Classic will wait before turning Au
yotuo set a hold time in secondkon haf tCdra srseac hwing
set point. This mode can be useful for controll
Pv V on High

This Mode wil | turet Aval ltlage hbhédseed anuslkee isnput
and turn Aux 1 off when it hits a |l ow voltage
seconds the Classic will wait befooenturhtngl Ao
you to set a hold time in secolodd tafd eCl asxicthiwm
set point This mode can be useful for controll
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Waste Not Lo

This mouwren wWAuxl 1t off when the Classic gets withi

each charging stage (V High) and turn Aux 1 on
are user adjustable and wmdrls atld oovo rtthien tAd stoa br, u
these set points to negative numbers and the nu
a-0.2 would turn Aux 1 off 2 tenths of a volt bel
dirvei on while maintaining your 3 stage charging.
Classic will wait before turning Aux 1 off afte
hold time in seconads et he riblinaspsfiXcexwirlela cwhaiintg btehfe

Wast eHiNot

This mode will turn Aux 1 on when the Classic g
each charging stage (V High) andVt kow)AuX hksef fs
are user adjustable and wil|l all ow the Absorb,

these set points to negative numbers and the nu
a-00 2 woulx Tuom Autenths of a volt below your se
di version while maintaining your 3 stage chargi
Classic will wait before tumsritngoAwx .1 ldn adfstoera
hold time in seconds the Xolfafs saifct ewi Irle ancahiitn gb etfhoe
Low bat disc

This mode will turn Aux 1 off when it r eranc hiets oan
at another set point based on battery voltage (
Classic will wait before turning Aux 1 off afte
hold time inisewohdswahe OGledo®se turning Aux 1 o
can be used wherm tahe&NCbatetl @aryy get s t ol 2tdhce tsoe tt hpeo
hol ding it open and disconnecting the | oad.

Di ver si on

This modteumwn |Aux 1 on when it reaches a set poil
at another set point based on battery voltage (
Classic will wait befong thenWVnbi daxseétopoahter
hold time in seconds the Xolfafs saifct ewi Irle ancahiitn gb etfhoe

Aux 21 Control Settings

Float Low

This mode will turn Aux 2 off whenever the Classic is indEldAux 2 will stay off until the Classic falls 3
tenths of a volt below the float voltage set point.
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Float High

This mode will turn Aux 2 on whenever the Classic is in Float. Aux 2 will stay on until the Classic falls 3
tenths of a volt below the floabitage set point.

Day Light

This mode will turn on Aux 2 at sunrise and turn it off at sunset based on the PV input voltage.
Nite Light

This mode will turn on Aux 2 at sunset and turaff at sunrise based on the \put voltage.
Clipper Control

This mode was intended to control the MidNite Clipper. It will send out a PWM sognmAUX 2
whenever the controller is unloading the turbine because the battery is full or close to it. Thevermle
adjustment in this mode optimize the Classic/Clippeombqg please see the Clipper manual for full
details

Pv V on Low

This mode is PWM based and is just reverse logic of Pv V High. It would be comparable to using the NC
contacts of the relay used in Pv V High. It can be used that way with a solid Etateite NC contacts
for a failsafe load.

Pv V on High

This mode is PWM based and will PWM Aux 2 above a user set voltage (V High) based on the input
voltage to the Classic and stop when it hits a low voltage set point (V Low).

Toggle Test

This mode willcycle Aux 2 for 1 second off and 1 second on repeatedly. This mode is mostly for testing
purposes.

Waste Not.o

This mode is PWM based and iss{ reverse logic of Waste Nii. It would be comparable to using the
NC contact®f the relay used in Waste Ndi. It can be used that way with a solid state relay and NC
contacts to do diversion above a set voltage.
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Waste NotHi

This mode is PWM based and will PWM Aux 2 when the Classic gets within a certain range of the
voltage set points for each chargingge (V High) and stop when it gets to a low set point (V Low).
These set points are user adjustable and will allow the Absorb, Float and EQ timers to continue to run.
You will adjust these set points to negative numbers and the numbers are an off¢ie¢ fvoftage set

point. For example a0.2 would turn Aux 2 on 2 tenths of a volt below your set points. This mode will
allow you maximum diversion while maintaining your 3 stage charging.

Diversion Lo

This mode is PWM based and is just reverse logicieéfSion Hi. It would be comparable to using the
NC contacts of the relay used in Diversion Hi. It can be used that way with a solid state relay and NC
contacts to do diversion above a set voltage.

Diversion Hi

This mode is PWM based and will PWM Aux Raaset point based on battery voltage (V High) and stop
it at another set point based on battery voltage (V Low).

Aux 1 Function

OUTPUT = Relay or 12V/0V Signal jumper selectal@N/OFF Function. (Dry Contact 1A max)
Aux 1 has the relay so Diversion functions must operate slowly

SOC % LOW
SOC % HIGH
GFP TRIP HIGH
VENT FAN LOW
VENT FAN HIGH
FLOAT LOW
FLOAT HIGH
CLIPPER CONTROL
DAY LIGHT
NITE LIGHT
TOGGLE TEST
PvV ON LOW
PvV ON HIGH
WASTE NOTLO
WASTE NOTHI

39| Page

Battery State of Charge Active LOW
Battery State of Charge Active HIGH
Ground Faulsets AUX1 HIGH for 0.1 seconds repeatedly
Aux1 onbelow setpoint

Aux1 on above setpoint

Aux1 off when in Float

Aux1 on when in Float

PWM Control for Qipper

Aux1 on at dawn off at dusk

Aux1 on at dusk off at dawn

Aux1 cycled 1 sec interval

Aux1 on below Pv in setpoint

Aux1 on above Pv in setpoint

Divert based on drge state lo

Divert based on drge state hi
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LOW BAT DISC Disc load based on bavly
DIVERSION Slow Diversion control

Aux 2 Function. Output/Input

OUTPUT = 12V/0V Signal 500Hz PWM

WIZBANG JR Current Shunt Option

FORCE FLOAT IN IN > 6V Forces Float

LOGIC INPUT 2 IN < 2V = Resting or IN > 6V = Charge
LOGIC INPUT 1 IN > 6V = Resting or IN < 2V = Charge
FLOAT LOW Aux2 off when in Float

FLOAT HIGH Aux2 on when in Float

DAY LIGHT Aux2 on at dawn off at dusk

NITE LIGHT Aux2 on at dusk off at dawn

CLIPPER CONTROL PWM Control for Clipper

PvV ON LOW PWM sig belov Pv in setpoint

PvV ON HIGH PWM sig above Pv in setpoint
TOGGLE TEST Aux2 cycled 1 sec interval

WASTE NOTLO PWM divert rltv chg state lo

WASTE NOTHI PWM divert rltv chg state hi
DIVERSION LO PWM Divert on Bat voltage lo
DIVERSION HI PWM Divert on Bat voltage hi

To set/ change threshold voltage as well as time do the following:
U When in the function you wish to use press the right soft button
This will take you to the VOLTS menu here is where you set your threshold voltage
Use the left andight arrow keys to navigate through the options
Use the up and down arrow keys to raise or lower the threshold voltage
To change the time press again the right soft button to get to the TIME menu
In this menu do the same as you did in the VOLTS mertu,desired adjustments are made
Press ENTER to save

(el et ent i entl ent i e

Figure 3.0
Aux 1 and Aux 2 Graphs/Jumpers
| + |- - |+ |
Fi g3rsehows the two Aux port |[terminlals wi th thei

e ;
Polarities. These terminals are2 Ioca}\ef at the
Power board belcavt/utrheejbaa:tkteru ;gteampm
flat head screw driver Pﬁ&” Iﬁj?léAY/(gUTreWS_ T

described in the sectlon be ow.
I n order to select operation of Aux 1 between r
configured accordtngtyi 6osl pwoppBdetdeonntdhyscent
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| “12v Aux1+ |
- PTC

~_Contact

T _GND Aux1- |

Diagram 2

When Aux 1 is used to suppltyhelPwsouti,onl Bt davmed bhRDcla
schemat ihi sofwohrokws vies ThreowrRvalbmaut is more | ike 14.5v.
should not exceed 200mA. The Aux 1 outpeputActanvdbelLow:
when the Aux 1 functi on ¢ ondGan foindukiigrythgutiOatputoo p amer e
34

v —Auxt+ ]

12v L™ :
! Contact

PTC

Diagram3

To configure Aux 1 to use t het hientpeorsniatli orne |sahyo, wnJ
This configuratias Adrgommonhhygtbnbecsause it doe
terminals; 1t acts more | i ke aTheAuwsloltputcande setvoi t ¢ h
operate at either normally open, (Active High) or normally closed (Active Low) WieeAux 1 function
conditionistrueFor mor e i nCordigunmg Aukil@any Inmu#Oeitpub N Babg e

Aux 1 VoltageTime Relation (Relay/12v)

Aux 1 Function Graph shows thmerefafAUXnshi pThet
VOLTAGE coul d be battery, PV, wind input voltag:t

VHI GH is the upper voltage | imihe ®sel agohi mse wh
as sdadre Dxl ay tilwel éxpghaeageAdXate and stay ther
VLOW set point, then another timer called Hold
back to the original state.
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I I N B w I I
o e e e e e e e T L
<C ~
a __________\_\L__
O
- |
| | | |
|DELAY| TIME |HOLD|
TIME TIME
AUX 1 —! |<— —! ’<—
OUTPUT | | |
Diagram4

Aux 2 VoltageTime Relation (PWM)

The graph bel ow descri bes t he rTédddféerancemAux2isthe x 2
use of PWMrunningatbkundr eds of Hz rate Sanhddi StEIERVel ayfk
way this wor#sesisedussler esileol|stdhaasn dneaa nwsi dithha tv oaltt at
(voLTSs), the aux will start to PWM and it has t
(from Ov to 12v, or from 12v ve MWivgh epré hastnigv e al
much smoother transit iCoom.f iFgourr i nmogr eA uixrpdlgieamzyd il onmp u

WIDTH (IN VOLIS)
] ] gt — S— — 1 I
LIJ L 1 -— \ 1 1
g —————- :-----_;-:4 ---------------------------- T elnbl EEELLE
ElvoLTs _ o S X I
0 ya ¥ A N
> ] ] 1 1
EP WN EP WN
] 1 "‘_TIME_-" 1 '
AUX 2 —“| | Hm”"— — -~
OUTPUT ; ; : :

Diagram5b
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Setting the MNGP features

The CIl as

S comes with ®maniehtoe d MNIG®LJ , i Mihd diht ¢ sG
to the CI

t

I

i C
a sontcr. a sSte,t th angksluipg;hotp $d&en d oV d lowme hie st ep
Push he Main Menu button.

Scrol |l eft oMisco i gind pwsthitghe igGhmttem button.
Use t herilgehftt aarnrdow keys to select the featur e
Press the up and down buttons to adjust

Press Enter to save

X X X X X

Ustehdet agram bel ow for MNGP reference.

Figure19

Communication Screen name

indicator Menu name

USB activity MA'N MENU

indicator >>> CHARGE MODE Menu
BATTERY CHARGING PARAMETERS description

Current limit << < > >> 13

indicator

Right soft key

Fibhite

Up arrow key
- 7 L~ ]
Left soft key ‘
= )
Left arrow key & o
STATUS oo

MENU

Main Menu

Status screel
Enter button Down arrav key

Navigating the Menu

x Puhs MAI N MENU

x Push right and | eft buttons to see the diff
x To return to the status screen push STATUS

* To navigate from oneotehnedr oefn dt hpeu dnia f tihh dnetihaups nrsi og
Bel ow the name oftitome ohenthei aneaude Paursihp ng t he |
you to see all the main menus pr ovindeendu.s Itnos iadde L
parameters of the selected feature.

Here i s an overview of these menus:
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<CHARGBMOD&EAURX MI A OGSTWEARKRI EMBSET > >

Bel ow each of the menu names is a row with a de
of the menu has to be highlighted Pushing ENTE
are enablied havigati on. Hi ghlighting a sub menu
submenu where you wil/| be able to change the pa
MAI N MENU, this will take you bome 9bdbuSdasmaddnehn

for entire Menu Map.

Viewing Other MidNite Products on the Display

Coming Soon¢éé.

Connectinghe Classic to Two MNGPs/Network cable
The Classic can be controlled with two cMNGPsi nate

shop and there is a considerable distance bet we
house, garage etc.). I nstead of going to the CI
cable to theamdnseol it hemgClp@ssnitc i n a second MNG
Connect one side of the extension cable to the

to the second MNGP. Since the Clhsshe phanemcasb
MNGP the | ength of the cable is I mited to

1 0fot . “..u.‘

Mi dNite Solar only offers a 3ft as
optional accessory. I f you are maklng your
own cable be sure sur e i nsert caple
all the way into t i

godo cont act . Use t

to crimp both ends

Figure20

Figure21
We recommend using flat phone cable for extensi

pictures above as reference. Makeesaseshb&ancoho
bel ow. Use ter mi nal connector tab as reference.
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BléUE
YELLOW f
RED_ PHONE
GREEN
SR CABLE
WHITE
Diagram6
Arc Fault
Because safetyhe sArncotFaaun to pDteitoenct or i s a uni qubE&safe
engineers at Mi dNite ctodke raeqtuiioresas Tthtree C2GsBiNEC s t
world to successfully stop a series arc. The Cl assi
to devastating high power arcihganthedCbhesandwil ki
announce that there is a problem in the PV side of
manually cleared.

Resetting the Arc dedwlctt i Dent th@ssp rotckkfutrgneddaf idixh ef lfe f a4 o td
wire, terminal, splice etc. The Classic needs to be
up. Do this by turning the DC source (PV, Wi nd or h)
break®@han si diptgakersan bhek on starting with the bat:t

The arc fault module has three adjustable parameter

MODEl:s assigned as a 1 from factory dedabytMiadhWHi i ¢ &

TI MB:his sets the | ength of the arc the Classic has

This paramdtrem ithesdtacttaor y.

SENSI TI VhiTY¥: parameter determines hoetbsengi theembbeée ,

anldi he | east. Thildl rpeam atnmted efradtsorsye.t t o

Figure22 If‘you experience nuisar
raise the sensitivity or
the instructions bel ow
or disabl ea Aracs tf aruelsto.r tA

may disable Arc fault i
wor k tvhiet harc fault det
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To change the parameters of the Arc Fault, foll
x Press Main Menu
x Scroll to the right or | efst BHMMtER TWEAKS i s
x Il n TWEAKS press the right soft key to get to
xIln BITS press the right soft key to get to A
x I n this menu use the |l eft and right keys to
x Use the up and down arrow keys to change the

I n ofroorert he Classic to read the new settings you
DC source (PV, Wind or hydro etc.) breaker o .
turn the 2 breakers blhc&akber starting with the b

View Faults and Warnirg

The Classic has some helpful safety features in
Fault Detector). When one or more faults are de
faultemeasabhe bottom right corner of the home s

View Logged Data

The Cl a38®dayddgworth of data in its memory. The
and frequency of data capture.

DAI LY HI STORY

|l s captured omrscesawaeadh adaywigrmd , after 2 hours of
bel ow battery voltage for solar, or in modes th
capture wil!/| happenDanz el eygevgthddia e od ey oias Kii Imee
mi nhutes, the maxi mum power output for the day,
PV or input voltage and maxi mum battery voltage

HOURLY HI STORY

Al so referred to aptiaSedr ontbenir muEBesgt anyéi me tae
resting (when it i s 55mhaugiesg) s pPawarl oggedtevel
Charging Stage-Hoamps out and kW

A time and date stamp ysiasbvothaDadl| wi amde ol r d

time/ date stamp for each data | ogging mode is D
both time and date are stored and displayed for
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.o ERFT TS PH .
LORT TIHE TODRY H:H

oRpiLY <- HI=TORY

ScreenshoB

When entering the "LOGS" menu, you will s-Heut svof ot e
Classic and below that( Net e¢i mel esptentAbhnodhh oaBultlodary:t
“"TI MER WVne'nusuobf the " ChgTi me" merPu eissitnige thaei S O0OEHARC
the DAILY history data viewing menu. Similarly, pr e:
data viewing menu.

In the DAILY menu,y tohfe iLnEHFoTr nsaitdieo nc adtiesgpolrayed can be

DOWN arrow keys. Switching over to the RIGHT side
t he DAY change key. Pressing the UPi sKmplyays ctrleare nd asp
above the word38dDAYS . of Thefer mati on 38thaysedara thpt Cl
stored, the ol dest data stored wil!/l be overwritten

_DRILY HISTORY i
SC u ol Plengezogl

TIHE
12 :‘33

Screensho#

47| Page -00110 1 REV: E



Classic ow(ontnded) manual

The HOURLY | og menu (actually captured every 5 minuf
that the time stamp above the word TIME is the ti me

Theat egory of data captured is of course more suite:f
statistics captured on a day by day basis in the DA
can be indibydeel egtivhngwete | eft side and pressing
voltages, charge stage etc and various information

 RECEHT HISTOR 5
1 EEk iisx2 8
L FU R | HE: TIME nin

Plendrzol ]l GRAFH

Screenshob

At the bobéetbml bY text | og screen, the TIME the |
whereas at the bottom of the HOURLY text | og sc
some reason the year of the tiwnhd |stadmprwmad el eoxed
and the time/date stamped along with that dat a
I f the data is all zeros and the year i s shown
|l oggi memory has not been filled yet. This is w
means that data was actually |l ogged but the dat
normally mean that thHherecat aviad i jdugltataerac avred |t Ia
The upper right corner of the text | og screens

i ndex or position of the data in the 380i dadaéa ©
1 Two data pointd @¢gaec.shdws sanmnnideaexgoes for ei
Hi story text | og viewing screen.

48| Page -00110 1 REV: E



Classic ow(ontnded) manual

Graphical Logging Display modes

Both DAILY and HOURLY logging can also be viewed in a graphical manndrilevh the text viewing log

screen, pressing the Soft Right key labeled "GRAPH" will bring up this view screen. The HOURLY view is also
available in the main status cycle of screens, changed by repeatedly pressing the STATUS key, just after STATUS
TWO sceen. This is labeled as "SHORT TERM HISTORY" in the STATUS screens.

A summary of the next Status screen will be shown while holding the status button before releasing it and entering
that next status screen. This also goes for the Recent History graph sc6tatus.

Each data point shown in the graphical view screen is shown as a dot. There are a maximum of 96 dots, appearing
horizontally per screen with some information about each dot shown on the left side of the screen. An individual
data point catbe selected for investigation by moving a small, flashing once per second vertical cursor horizontally
across the graphed data by using the Left and Right arrow keys. The most recent data is shown on the right most
side of the first screen. The cursasfiappears around 20 dots or data points from the right side of the first screen.
(About 20 data points ago in history)

To scroll the data viewed one thindttdeofiSafsctLeéh bat
alsot ap ehe aLrow keyo. Each press of this combinati
another 1/3 screen. Holding the Shift key and Right arrow key on the most recent data screen will push the cursor
up against the right side and ontoadpbint one.

Pressing the Up arrow button will change the data viewed to the next category. For instance, in the Recent history
graph screen, the displayed data will change from Power to input voltage, battery voltageldadrkWPressing

the Down arow key will bring the category of data back down again. A very brief 5 or 6 character annunciator
displayed in the upper left corner tells us what category of data the graph is showing us. The number just below this
5 or 6 charactedlescriptions is theciualnumber in volts or watts or applicable unit of data displayed at that cursor
position centered on the dot of the graph. The third line down on the left side of the recent data screen shows the
time stamp of that data where the cursor is positiondth@® graph. Finally, the bottom left of the graph screen
alternates between two indicators. One is the charge stage at the cursor position and the other is the scaling of the
vertical axis of the graph. Power for instance, can show a very wide randaeasf aad power lends itself better to

using a logarithmic vertical scale, shown as LOG. Voltage and other data shows up fine using a LINEAR vertical
axis scale and is spelled out on the lower left of the graphic screen.
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WEATT
1&. &

LINERA! FleD9sgnd |

Screenshob

The Date of the particular selected cursor positioned data point is shown on the bottom middle of the graphic
screen. Moving the cursor left or right using the Left and Right arrow keys, selects the next data points to the left or
to the right dthe present cursor position.

The flashing cursor is short and may be hard to detect at first so you may have to look for it. The cursor aligns and
centers itself right on the dot itself that is selected.

The bottom date or time displayed may tend to oiesthe data line graphed behind it. The time/date and the graph
data will be mixed together about a second after the date/time is drawn on the bottom of that graph log screen. If,
for some reason, the graphic log screen display shows bogus data batlutsk like they should not be shown,

simply press the Enter button and the screen will be quickly erased-dradwe without the extra lines or dots.

There may or may not be any valid data past a certain point to the left if the unit is fairly hewatd shown in

unused spots may be zero, or it may be off the screen and not viewable. As time goes on and new data is acquired,
those unused data points will start to appear and be valid. Of course, the Daily history will take many days to fill in,
where the Recent hourly (minutes really) data will fill in after a few hours or maybe a day or two depending on how
long the Classic is on and running for that day. Remember, the Classic does not normally log data while it is in
ARestingodo mode.

CAUTI ON:ptAtntgenmt o downl oad the Logs using the Looc
wi || cause the Classic to reboot.
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Classic Lite Programming

The Classic Lite is based on our Classic charge controller. It has all of the same features,
Power and versiity minus only the Graphic Display, and arc fault detection.

It can be used in all of the same applications. For the advanced features to be accessed and progtawithed, y

need to use thieocal Application softwargavailable atvww.midnitesolar.comn and a PC or a MidNite Solar

MNGP Graphics Panel, or the Graphics panel of another Standard Classic in thelsyfstendd e si r ed, t he
can be used with an MNGP instead of the supplied MN

LED explanations

The Lite control panel (MNLP) has 6 status LEDs to indicate various modes of operation as well as faults.

There are threbehind the small window on the upper left.

The top Orange status LED will light solid to indicate that the contrisllierBulk Charge mode.

The center Yellow status LED will light solid to indicate that the controller is in the absorption stage.

The lower Green LED will light solid to indicate that the controller is in Float and blink slowly to indicate the
controlleris Resting due to low light.

All 3 of these status LEDOG6s wpl eabki skest qpalgidl ccro s h o
hel p with this.

There are also LED indicators for Current | imit, Gr
Al l LEDss lIbdwlinkiinmgdi cate a | oss of communication witd!t
the top Jack on the Classic. |If error persists try

. Status LED's
. / Status LED definitions

Equalize button

MRS

CURRENT
LT

GROUND
FAULY

Figure23
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Programming

There &our separate ways
1-The programming is done

t rogram a Classic L

u
2The Classic Lite can be p

d

o p
sing Dip Switches und
rog

rammed with an ind
3The Lite can be Networke weli dt hu sai nsgt atnhdea rsdt aOnl daasr
MNGP
4The Classic Lite can be programmed using the L
avail able at www. midnitesolar. com
Dip Switches
Bel ow you will find an Expl anaastsioocni aotfe dt hwei tDhi pt hse
on and down is off on the switches. To access t
Lite display panel Firmly grasp the |l eft and r

Figure24
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Now you wil |l need to use supplied tool (Too
the information on the switches can b found on
Keep in mindaviitfchasy aofe tshee Custom e Lite d
you wi || need to use the i uded PC ftware o
Note: The Classic Lite wi need to be progr ame
than Solar. Custom Mode is also required for programming the Lite with the Local App software.
$2 - SLIDE SWITCH UP TO TURN ON4 1_,]}_,_
1] ‘
STATICIP| OFF | 1621680223 | OFF | OFF | O | off |0
| ON | 192.168.1.223 | OFF | OFF | [ oFF |
192.168.1.224 | OFF __ON Ol LON_|0
192.168.2.223 (;:‘F B‘NF i ::j:" :‘:
S R 3'§:
Sectlon 1 Section 2
Dx& Dl‘l' 012 m‘:: 11'1’ 015 285 oné:jo cze
WA a A Nn R
, Voo mosm
= ceEEEEEn
g 8 8
= S2
CURRENT _LIMIT
mltll’ (:Nl'
p7 &
()
GDO(MFP-JLY
Figure25
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Section 1 Switch settings explained

-T AAg 3pAlGH BRAWEIT 1

On Section 1, the firshti czch Swiltacrh eMso daer ewiu sle do et ou sseedl. e

For fASol:asred Mdoddeatlme OFF . This is the optimum sett.i

For fAlLegacSeti SMdot eOHF F a2tdo SQn .t ¢ h
c

Legacy Mode can be wuserdcuint c\aos etsa gweh e rse ctlhoes eOped tCie
volt open cilr2callitt katrtagsgr mv.n dOra where there are mixed

When switch 1, 2, 3, and 4 are sneotdetoo aNd, ctahne blLei tper o
any of 3med hotdlser

Custom set up wil!/ be required for Wipnd,heHAdxo, okt e
contr bélos Badtery voltages of 36, 60, and 72

Aig 3RAROEAHAO o Al A

3UOOAT 611 OA
set Switches 3 and
e
€

On Section 1, 4 to the appropria
battery voltag 12, 24, and 48 volt systems are in
accompl nghedeu€ustom set up met hod.

"AOOAOU 4 UDidyj SAEMEERO

Switches 5, 6, and 7 allow you to select from 7 di
found in the 2 charts on trhemofsotl |coownmogn paapgpelsi.c aTthi eosnes
voltages are desired, this can be d23nedousing Custom

I 00T %NOAIUE BARWES EOAE

tion.
esired, i s ¢
Bress Equali

equaliza
le, 1 f d
ulBkerend

Swi Bich used to select Automatic
I n the OFFampwuasli téogumal lmazanti on cyc
button on 8secdINds. fToa Cancel Eq
With Switch 8 in the ON position, tahte clLailtley.wil |l att
The equalize interval is dependent upon the battery
iDi p switch battery settiovngé$ofospe2jf24, iofod48avolon
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3AAOETI T ¢ 3xEO

$(#03DODDOEA )0 MAPARBAAQ@ET 3xEOAE
On Section 2, Switch 1 when on wil/l en
Lite an | P address. When off it sets t

YO ! AAOAOo Bixtk QARLEB T 1
On Sezt iSown2t3a newsi | | set the Static | P Address of t he
bel ow ilfi sSwiettch o Of f for Static | P.

-T A" OO0 01 OO0 3AXEQGAB&EI b h ¢ Al
On Sezt iSwhbSt6ah@sset t he ModBus port of the Classic Lit
switches are found in the table bel ow.

The actual Labels that are on the inside of t he

s1-SLIDE sWITCHuPTO TURN ON 4 (000000

i o |

MODE ST:INIEST20(ISYSY $1.3 | S1.4 | BATT $1.5 | S1.6 | $1.7 [EQ $1.8
SOLAR | OFF | OFF |12V OFF | OFF [ GEL OFF | OFF | OFF |[MANUAL| OFF

OFF | ON |24V OFF | ON ALD1 | OFF | OFF | ON |AUTO ON
RESRVD | ON OFF |48V ON OFF | SEALD2 | OFF | ON | OFF

cusTom| oN | ON [cusTom| oN | oN |AGM OFF | ON [ ON
FLD1 ON | OFF | OFF
FLD2 ON | OFF [ ON
| FLD3 ON | ON [ OFF
cusTom| oN [ ON [ ON

$2- SLIDE SWITCH UP TO TURN oN 4 |TJUIDNUL

DHCP $21 R §2.2 | $2.3 | $24 T [S2.5 | $26 |S2.7
STATICIP| OFF | 192.168.0.223 | OFF | OFF | OFF |502* |OFF | OFF | OFF
DHCP ON 192.168.1.223 | OFF | OFF | ON |3900 |OFF | OFF |ON
192.168.1.224 | OFF | ON | OFF [3901 |OFF | ON | OFF
192.168.2.223 | OFF | ON | ON [3902 [OFF | ON |ON
10.0.0.223 ON | OFF | OFF 3 |ON | OFF | OFF
10.0.1.223 ON | OFF | ON 3904 |ON | OFF |ON

10.0.1.224 ON | ON OFF {3905 [ON | ON | OFF
10.1.1.223 ON | ON ON |3906 |/ON | ON |ON
* DEFAULT

10-194-1 REV - DCA 4-06-12

Table5
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Setci bwi t @ hhesBugh
Section 1 Section 2
On On
1 2 3 4 5 6 7 8 1 2 3 4QQQH
Mode | |Systen| | Battery DHCH [ IP Addresy | MODBUS| [
Voltage Type port ;
| Sectli on
| Mo d e
Mo d e Swi tlch Swi 2c h
Sol ar Oof f of f
Legacy Oof f On
Reserved On of f
Cust om* On On
SystVvemnmt age
SystVveimt age Swi t3ch Swi #ch
1Y of f of f
2y of f On
49 On of f
Cu gnt*o On On
Bat tTeyrpye
Swi tch Swi ¢ h Swi f7/ch
Gel of f of f of f
Sealed of f of f On
Sealed of f On of f
AGM/ Fl ooded Off On On
Fl oolded On of f of f
Fl oo2ded On of f On
Fl oo3ded On On of f
Cust om* On On On
AutEqual i ze
Swi B8ch
Manual Of
Aut o On
Table6
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Sect2Bwnt tthhersofu g h

Section 1 Section 2
On On
1 2 3 4 5 6 7 8 1 2 3 4 LJ £J [j [J
Mode | |Systen|| Battery |[EQ DHCH| IP Addresy | MODBUS| [
Voltagﬁ Type i chrt ;
| ‘ Sect2i on ‘
‘ DHCP or Static I P address
Swi tich
St altH c Of f
DHCP On
| AddresnlIbHCP s et&t alt R)c
Swi 2ch Swi 3¢ch S wti cdh
192.168.0. 220ff Oof f Oof f
192.168.1. 220ff Oof f On
192.168. 1. 220ff On Oof f
192.168. 2. 220ff On On
10.0.0.223 On Oof f Oof f
10.0.1.223 On Oof f On
10.0.1. 224 On On of f
10.1.1.223 On On On
| MODB URSo r t
Swi tch Swi ¢ h Swi f7/ch
50Rdef aul t) Oof f of f of f
3900 of f Of f On
3901 of f On of f
3902 Oof f On On
3903 On Oof f Oof f
39014 On Oof f On
3905 On On Oof f
3906 On On On

*Set anwagltweusted me cdiisvaebhM E Pi a®cont ( AIED&s and Equal amé but't
receuwiotuconfi gRlreesisia®E or MNGP.
Table7
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Battery voltage and time settings

Batt(Absao FI o Equa Absol Absor EquaTiime Equal

Type Vol t Volt Volt MinimMaxi m (munes) I nt er
Ti me Ti me (da% s
(mi nu (mi nu

120l t battery |

Gel 14. 13. - 30 90 - -
Seale 14. 13. 14. 30 90 60 28
Seale 14. 13. 14. 30 90 60 28
AGM 14. 13. 15. 30 120 120 28
FI oold 14. 13. 15. 30 120 120 28
Fl oo2d 14. 13. 15. 30 120 120 28
FI oo3d 15. 13. 16. 30 180 180 14
Custo - - - - - -

2401t battery

Ge l 28 27. - 30 90 - -
Seale 28. 27. 28. 30 90 60 28
Seate 28. 27. 29. 30 90 60 28
AGM 28. 27. 30. 30 120 120 28
FI| oold 29. 27 30. 30 120 10 28
FIl ooz 29. 27 30. 30 120 120 28
FIl oo3dd 30. 26. 32 30 180 180 14
Custo - - - - - -

48o0lt battery

Gell 56 54. - 30 90 - -
Seale 56. 54. 57. 30 90 60 28
Seale 57. 54. 58. 30 90 60 28
AGM 57. 54. 6 0. 30 120 120 28
Fbodlec¢ 58. 54 61. 30 120 120 28
FI ooxd 58. 54 61. 30 120 120 28
FI oo3d 61. 53. 6 4 30 180 180 14
Custo - - - - - -
(VAUtEm satduttche hBequ ail ntzerswd If leAutEag satManutahfequal i zati or
st avg @ dotc cuunrl etsaemaedal | y.

Table8
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Using MNGP Remote torBgram a Classic Lite

The Classic Lite can be programmed using an MNGP remote. This is an easy way to get into and program not only
the basic functions, but theh\ganced features as well. In Dip Switch Section 1set DIP Switches 1, 2, 3, and 4 to ON.
This will tell the Classic Lite's MNLP display to allow custom programming, Next, remove the plug from the back

of the MNLP and plug it into the MNGP. Now, you basigélhve a Standard Classic. The programming for this is
found in the Staratd Classic ManuaDnce programmed in this way, the MNGP can be removed, and the MNLP
replaced. All functions, and voltages programed into the Classic will now be retained in pgrmamery.

NOTE: Al | Firmware ver si onsfromene @dasgdiciotharaClassisetec. o mi x MN

Programming the Lite with BletworkedStandard Classic

The third method of programming is to tuesei m aStsainmplre
iFol Mewt wer k. I n Dip Switch Section 1set DIP Switche
di splay to all owYocu swiolm prreoegd atmomiunsge t he MNGP from t
and Fdé adpamet er s. -Me es darei prafgtelr dlfbu | | det ail s.

NOTE: All Firmware ver sions need to match to mix MNGR from one Classic to other Classgetc.

Programming the Lite with the Local App

You can use the Loawada bAwepWwa tciad n iotne sspotfetgaraaroemi t  as
wi || need the serial numiwmay o6tinctheo@bhassiycofoth
the Local App inst¥Yaucwiloihsalf®o meee tdetaeld st he |

Clearing Faults

| €1 tthh&r o FradolCtu r rLe mitiatu i § B ttth,e heeq u ab U tz¢embmeé a ppedear
t hdsaall ftifeaclon dhasobte e e mohedetvieed | owhdt@ 1 | umi nat e
i ndi ¢ awfitangbndi st phmdsent .

Notes on the Lite

|l &nytihseat@u s ttohmg hMeNL Piwieh dstemdy pr o gdrad narh@elnasSsa c .
Custscemméf hgcdiisvabbNiebsi €Cen tolv € hCel a s ®igou i huesrega saP C o r
MNGPoonf it gdBlraessi c .

Note: The Custom setting stildl all ows full func
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Explanations of Solar and Legacy

Sol ar

This is the defaul t samovdeer yf ofra sPtV sswese pe o(ctnydpniaa ahllaley
wil-$weep at user adjustable sweep intervals, un
own because of changing conditions. sThe tuinmed D
mi nuS®EEAR mode is typically best for PV systems
during ShheARdanyoode i s best -shuwidteald PVorarshhgded hant
nomi nal voltage aagbeo v eF otrh es elveetrtee rpyarvtolatl s hadi ng
equal to battery voltage, you may aMPBTwmodet o

Legacy P&O

Legacy P&O (Perturb and Observe) ntordoe Hysd rao snhoodw
with the difference that it is slightluyseffauslt er

arrays that experience heavy shading issues as

VOC (Open tGigrec)juiotf Modss t han 321582« ommo d éh ewiblalt trea ty
Legacy will be a better choice.

Upl oading New Firmware to the Cl assi

The Classic has the abil ia ysttddfSdBaaredeb i ¢ s a h i danwWir
PCThe USB cable is Stawww.rmdi dmoi tMensd | cBr.i.Sdkd rotana et eh e
fohre tfirmware andoinkbBérwvations. dDlueerent Wi ndows
det ai | in the C

|l assic Manual . The Firmware upgr
simply says AWrong codedo prompting you to | oad
whatever reason simply start over.

WARNI NG ! The Classic's USB port is NOT isolated from battery negative. This is typically only an issue on
positive ground systems or systems with a tripped ground fault protection device. Care must be taken that a
computer connected to the Classic's USB porsieither isolated from ground and the Classic's negative or
that the computer's USB negative is common with the Classic's negative and ground.

WARNING ! You cannot turn a Classic 150 into a Classic 200 for example using new software the internal
componerts are alsodifferent.
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MIDN"E SOI.AI?

o - e e >~

Robin's Corner

The engineers at MicNie Soly
Rave Dedn designing rendwable
SNMgy Bisconnect Doses for
twendy years. The majority of the
eashing disccanedt baxes wero
desipgned by us. We Bink we have
finally 9ot i ight. People in the
incustry have spent years
teaching us what is important 1o
tham. Our E-Panels take care of
the over current and disconnect
requirements. This allows you o
devole more of your hard eamed
money 10 the performance
components such as PY panels,
power alocronics and Datenes.

Rahin

Figure26

Prepare Classic charge controller for wupdate.

1. Go to your electrical panel and identify the input and output breakers for the Classic. Turn them off. Wait 3
minutes for the Classic to émegize.

Figure27
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2. Remove the four screws holding the front cover of the Classic charge conbolleot let the front cover
hang by the cable.

Figure28

3. Holding the front cover with one hand, placscrew in the top left hole of the front cover and screw it into
the top right hole of the back casting.

Figure29
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4. Use any Standard to Mini B USB caldéeconnect the Classic to the PC. The smaller terminal connects to
the USB port on the Classic. The USB port is located on the right side of the Ethernet Jack in the lower part
of the Classic.

qoh LT LU TTTTE

Figure30

Connecting the Classic to the I nter:
Networking

The Classic supOparstes TstEdarmeamdetl M/eXxwor ks . For Gi
common network switch that is capable of mixed
g, or n wireless networks by wusing a wireless n

Dependingebwoykuyou may use oneEwwédamphe fLopbgoag
Note that the-cowmittac memayrbhbeiselmAny cases, may a
DSL modem. Reffomr tEd hkeirguernre ch®@n€taesi cocati on in
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4-Port Switch /

Router
[LILIL ] @ -

Examplel Local network through switch. In some cases you may be able to connect Classic directly to your PC; howe
is not a recommended topography.

Wireless D
Bridge Wireless Router/ -
Access Point
® Il ]| @

Example2 Local network through wireless bridge.

Wireless enabled

Wireless Router/ computer

Access Point

e B

@)

Example 3 Local wireless network
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Wireless Wireless Router/ Wireless enabled
Bridge DD Access Point @ computer
® L] | @ ="\

Example 4 Local wireless network through wireless bridge

There are many different configurations possi bl
of this manual. The basic ones in the above fig

Network Setughroughthe MNGP

The Classicbs Ethernet capabilities may be conf
main menu select ANETO.

There are t hr gairec med wo r tkhdste toddoensfgid .h eT adbelsec r9 pt i ¢
MNGPG6s small screen.

MNGP | Long-hand Description
Mode | IP address configuratior] The Classic supports both static and dynamically (DHCP) allocd

mode: DHCP/Static IP addresses. If you are unsure which to choose try DHCP first.

you have trouble move to the troubleshooting section.

IP IP Address The Network address of the Classic
SN Subnet The Subnet or address class specifier
GW Gateway Address ¢KS | RRNBaa 2F 0KS ySigs2N] Qa
D1 Primary DNS Address | Primary Address lookup device
D2 Secondary DNS Addres| Secondary Adress lookup device (optional)
Web - 9yl ofSa 2NJRAaloftSa GKS /fl a
Access
MA MAC Address The hardware or Ethernet address of the Classic
DI Device ID The unique MidNite Solar address of the Classic
Table9
DHCP
The Classic supports Dynamic Host Configuration Pro
from aeD&diClPed router This is the simplest configur :
need a sdadtied!|llI address for your Classic. I n this
and are read only (informational) with the exceptio

1 Press Main Menu
1 Scroll to NET menu and press the Enter button
9 Highlight and sedct DCHP

Pl ease note that the Classicbdébs DHCP protocol i mpl emi
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the network settings. I f the network settings do no
section.

Static | P

The Classic supports static I P address allocation. I
|l ets you set up things |Iike port forwarding from yo
T Press Main Menu
1 Scroll toNET meru and press the Enter button
1 Highlight and selecBTATIC
1 Using the left and right keys, navigate to the settings to change and use the up and down arrows to adjust

the desired fields.
1 Press th&NTER buttorat any timeo commit the settingstothe Classis F| as h memor y.

Pl ease note that static settings span two menu s
menus. PEasHERelyg itnhei t her menu saves all settings
For convenience whenegoul mMaaddl éyssehet BGat dway ca
change. See the following sections for details o

cr
n
n e

net wor k address of your (Qlpaesnsdiicn.g
g equi pment. You must be careful wl
l assic wild.l not be able to communi
|l occur

router setting
oting section f

causing both devices to ac
s or ask your networ k admi
or tips.

rs to therel ass ngf [Thd sl deptewarsk oynwoyoarr ne
5@ .f2&dr5 .t0hi s fi el d.

dr e sist hoef dyeovuirc er owuhtiecrh oirs ntoodnennect ed di r
®ed f.dOd. @0p.2Indi ng on your network config
s or ask your network administrator w
ps.

[ Y=y
_‘Hﬁm

ad
e 16
i ng
ti

- o —

o-—~ —-
(72}

— @ —

DNS

The DNS i s t hhe hnenmmms alby ewhintd ernet addresses are res
net work. These values can usually be set identicall
your | SP provides you withadpressés IDNSt seseefriselt the
Examp:l eYour gateway is a DSL modem with address 192.
servers to Dulfeetlenose®92theées8. 1.1

Exampl eYour gateway i s a c.ab.lle. nooduerm IwS Pt hh aasd dsrpeescsi f1i &
DNS server addresses of 11.22. DIaddir ecahad22@aB8&@d28B8B8. 55

Web Access

Mi dNi te Sol ar wi |l b
page from anywhere i
https://www. mymidni't

e offering a frsesd cwdlr osme rav iw
n the world simply by point
e. com
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l nstructions on setting up your My MidNite acco

Alclommuni cati ons between the Classic and Mi-dNi t e

based algorithm. To respect your privacy, howeyv
youdd |Ii ke to use it.
I n order toaeanadd ef & &nteu rwee:b

PresdViain Menu

Scroll toNETmenu and press the Enter button

Using the soft keys, navigate to th@vANCEmMenu (NETHNEXTHADVANCED

TheWeb Accessgption should be highlighted.

Use the up/down keys tenable or disable the feature.

After saving the change you will need to rebobetQassic by removing PV power and Battery power with
the 2 disconnects and waiting for the screen to go dark. Wait 30 seconds and re apply PV and Battery
power.

= =4 -8 a8 -8 -9

Not e tWeat Atcdosd st i oncundieoaat esgtt h eEgN ABFL BiBPhaen sf et ahtel
feature i s currently in operation.

Note also that yMAamdIhadnidne eodr dtehre tvoa lcueddyt e an ac
Mi dNwele site. This unique numbaesspaitoident sbr g:¢
prevent malicious users f rlom(Dtervyiirineg ltddof hecests
Unitds Seri al Number.

Local Network

Not e t hlagds syioauri dCent i f i e se niatbd eeldf rbotstineardse afdoe iBeH GPs
change tfhea ngaiaveesnocC vi a tblae eldod anlt earf dh cweesbaarst ywe | |
MODBUS software packages.

Advanced
The Classi® addeetsbsseseg yt Hdd UYRR ofddocdemcssda rud
programmers may use this feature to identify CI

Positive Ground systems

When installing the Classic in a positive groun
The Ground fault | umpaenrd ngereodusn dt of abuel tr enneoevdesd t o &
p a @PisablingGFRo n Rafgeer i nstructions on doing this.

The overcurrent protecteonh aseds!| it o Theedikmreguwsha née
to be doubl.e Buaotltee rbyr enaekgeartsi ve and positive cond.u
Cl assi cSiBzrienagk 2dn Page

| MPORTANT: Do nopo séeotnbnaetctte rboyotahnd posi ti ve PV inp
ot her positive (nor madt lye ptwhtes @Ol ya s+s)i cb uitn pnuott abnodt
shorted.
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Hyper VOC E

Hyper VOC i s a uni qause bfueialtturien .t hitly eCle DaBsBENqr witf eV osl tt
rai ses above the maxi mum operating voltage (150
Hyper VOC gives you the flexibility to go up to

vol tage. For exampheinpbhe Cbobhsage 1&80i hgsof 150
is connected to a 48 volt battery bank, the Hyp
Vol ts that cahewCktassiandWwen hbhé¢eé CGhamgecabhopetl vyl
it will switch off (stop outputting power). As

mi croprocessor and all other functions | ike AUX
back down bel ow 150wol(toagd hef rtahe dClogpsegiad,i ndgep e
will wake up and start charging again automatic
system that has a Voltage Open Circuit (VOC) cl
NotldHyper WVi€eGsage wi || be di splayed on the botto
Not aX. nomi nal batter48 voltage to be added i s

Hyper VOC can be useful i n overcoming an industr
standard Fpanelxample | etds take a sample system
44 . 1vdc The industry has | imited us to 2 of th
on hot summer days. Wi th thealClawsyacu wieo dresm g3 e
3 panels at 44. 1vdc wil/ give you a total VOC o
climates to 125% gives you 165vdc. This is abov
wel | i ppert WOCHr angWe odo tthaev eltas sixce Hiybewe VORU s
it the Controller wild/ never wake up in colder

Graphics Panel (MNGP) Programming Menu OptiDesails

Most settings can be accessed and modified. Navigatg th&bhEFT & RIGHT Arrows.Pressing
[ENTER] takes you into that mentihe MAIN MENU Button also backs you out of asybmenulUse
the softkeys for options & viewsBe sure to press [ENTER] to save changes béfacking out of any
menu/submenu.
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Toubl eshooting
Classic will |[*Check for voltage bet weieomn tthhee Bhal
iNo sel f t esttermi nal bl ock inside the Classic
customer servicesehf backobkt atgetfh
the faul't
Classic Displl*Check that the blue cable is plu
Classic is ornjack on the circuit board.
*Try another cable. pAhehandablde sW
Classic says A*Resting indicates a |l ack of powe
sun is out? voltage on the diastp |l aeyg suenadBe@r¥o fitl hNaor
vol tage.
*Veri fy the sChcaorrgriencgt nfoodre tihe sour
Classic switch*This can be nor mal during | ow |
Resting and Bu*Watch the I N voltage and see iwfhe
repeat edl yOwauttft he Cl assic goes from Resting to
*Watch the I N voltage and see if
when the Classic goes to Bul k MPP
resi stance ose@enrCeontniecn i olno bet ween
The DispOwyl tsf*1 f this is a new install or rece
(or real closgthe DC input of the Classic.
voltage |l ooks |*I fjukBitshappened out of the bl ue
customer service.
The Display ig*Enter into the main menu and sel
i s Offo to save.
Stuck in the A*D a har dwar eThéraacetdsatsyf jumpesstditectlyeabove th
Start. blue terminal block. For the purpose of this we will call the left most jumper
and the right most JP4 (actually labeled "Boot")

1 Step 1 Turn the PV and Battery power off tioet Classic and remove
the front cover

1 Step 2 Locate the 2 jumpers JP1 and BOOT (JP4). Take the actual
jumpers and keep them in your hand

1 Step 3 Turn the Battery power on to the classic

1 Step 4 within 1 minute place jumper JP4 on its two pins and thecepl
jumper JP1 on its two pins. at this point the 3 leds on the top of the
circuit board should flash back and forth for about 60 seconds.

1 Step 5 After the flashing stops power down the classic and remove
and JP4 and stow them back on a single pintlikg where.

1 Step 6 Put the front cover on and power up the Classic Lite. If you |
the MNLP set to Custom you will need to go to the local app and re
the battery voltage and setpoints etc.

Table10
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El ec tSrpieccalhscati o

Mo del Cl agsbD Cl ag60Dc Cl ag2850Dc
Operati ngq| 1 5M0D C 2 0MOD C 25WDC
Max Hyperl 15Hbatt 20f0bat t € 25t0batt €
*Battery ( 1D %ol t 1D 3ol t g 1D %ol t g
_— 968 1ag bat 74 1ag batt 68 lag batt

Absol ut 9 4mP ¥ bgt 76 24 b:tt 6a 24 bgtt
Out pufC al ga mg bat 68 @8 batt 58 48 batt
Der at e cu

at ACAO 8@mper 6@ mpere S5aAampere
Environn 40 40
Di mensi oncs 14 .086.®% . ® 03 7n8Bm X5mim XOn2Zm

Di mensi on

19 .0080. % . 04 88m XA1nbm £ Andm

Shipping

111 b4 .Kk9g

NOTE: Current output 7#*2%fi ntglse wRY ea mreays s eMdOGQvi (1
*NOTE: Calculated by adding battery %8l bagtetp
** NOTE : Me as ur elnevh2 oAcfcsuerta cciaelsi:br+ati on adj ust
Tablell
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Default Battery charge set points

The table below describes the default preset vo
means that if you set thee€l3@zgea dirtfodmew dved | Qlhbdgt
Classic will take the default voltage set point
vol tages sanhdpboheh nominal battery voltage is <ch
24v to 12v.,)omamndijad8tvmentcs may be required.
Batte ;g9 2 ¢ 36 48 60 79

Vol t a

Bul k N 14v 3 28v 6 42v 9 57v 2 71v 5 85v 8

FI oa] 13v 6 27v 2 4 0v 8 54v 4 6 8v O 81v 6

Equal 14. 3 28v 6 4 2v 9 57v 2 71v 5 85v 8

Table12

Todjaust t hese,h svepdatgaogt@h2isse t mgmou anlt.

Optional accessories

Optional accessories for the Classic include:

Bl ank display for multiple Classic installation
Mi dNite netwbehkhgthble 3ft in

Regul atory Approval

The Mi dNCIt ®s Siod acharge ddhT4bSadfeet xomdrorimsv e ot er
Controllers and I nterconnection System Equi pmen
Second Edd719®&w®d t hMaeyvision28 hkh®dgh January

CAN/ CS2A. Z2No. 107.1: 2001/09/01 Ed: 3 (R2006)

CONFORMS TO UL STANDARD 1741
2ND EDITION MAY 7, 1999
WITH REVISIONS THROUGH
JANUARY 28,2010

CERT. TO CAN/CSA
STD. C22.2
3084883 No. 1071 2001/09/01

72| Page -0016 1 REV: E



Classic ow(ontnded) manual

Warranty

Mi dNi te Solar's Classic com®swiwilt hr egp asitra nodra rrde p3
charge to the 6é6yeswumegeridadi ng this

Appendi X
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Classic Beaker sizing

Tablel3












