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The Orion BMS 2 by Ewert Energy SystemsThe t he s
Orion BMS 2 is desi gneld tthoi uma niaogre baantdt eprryo tpeaccck s and
electr-io, hpbugd, and hybrid electric vehicles as we

Maj or key additions in the Orion BMS 2 are:

a Significantly improved cell vobnag¢gé. hem¥suvueesmeént.i
a Lighter weight, smaller, and more optimized mect
a Compatibilitwodmid-hodbot pow@r supplies

a Ability to directly drive certain contactors on
a Ilntegrated J1772 g8 nQHA dnet MO fcahcae support

a Significant algorithm i mprovements

a Expanded diagnostic capabilities

a Significant!l yuniinmproopveerdatmuolnt iwi t h remote modul es
a New inputs and outputs

a Up to 8 thermistor inputs now directly on the BN
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SAFEREAD THI S FI RST

|l mportant things tesaveayobi trsmetaatd wossi bly a batt

This product is designed to be integrated into an a
gualified person trained in electrical engineering
regmemeés of | ithium batteries. Proper integration,
installation, routing of cables and interconnects,
for the application ar e efgulaltyort.h eDor ensopto russieb itlhiitsy porfe
if you possess the necessary skills to complete thi

1)Theoltage tap connectors must be DI SCONNECTED fron

when wiring i s fboeri npge rnsoodni af |0 espgarfeevteyn WA nddamg gwhi | e conn
to the BMS may pose a meardd oma lfsiigneefea tityhleh arzeammadi ni ng w
cel l group can become electrical Adddbhobadaadug, twiiftihnh
BMS ceontreidgni fi cantly increases t he Draimalgeoft oddrhaeg 8 M
mi-&i ring or misuse is nommedvetedyuddecowarcant ne B

battery if the BMS is damaged.

2Y)The BMS hmwe®t a means of schountttrionlg ionfgf aanndy connect ed
source or any other means TwB hauahaofde marcd adcii Smisa sdho.ul

turn off Thecbangege. safety signal is designed to be
CAN condirgilt af charge lefnatbHe champadr fddadds .not suppo
AC relay can bwi usetdhé nclsanr giehsi poiwert lfaplpdyt | i ne o
ocurs and shoul dnnatd dbo¢ itahmei tatbeodv.e saf et vy, the batte
programmed such that it does not exceed the maxi mun
DAL I battery packs muscturbree npr oastietcht ead sfuriana bdwveercurr e
fusleff mase of safety disconnect is positioned betweer

it must be wired iReal@arftediyn Di scaminercds s faord nfousee Po s
i nf or nraatiilounr.e t o comply may result MSnfcamadswld dplsit@c

potenti al present across two adjacent cell taps if
removed and wil |l not provide tReedr eédcuwei rfeud |s aMietiyn g s
wiring the BMS, especia&lly the cell tap harness

4A1 wavyesr i fy voltage tapdedpel angigiendg ctohrerne citnRwoi ltunree Or

to do so may result Damageamagetthe ®BHIME  BIM® S 0rmimg suse i
covered undeandvassomentiyncorrecpewisonad msayepgygseiak o
energy from t HPd elastet sree padek . secti on AVerifying the
ensure the voltage tamedanae ewiyr edspooperchkythe Orion
i ncorrierctdd.yviwng t he Orion BMS connected to cell s wh
incorrectly wired cells, even when the unit is turn
connected cell s.
4Document Revision: 1.1 &ﬂ

Last Updated: 1/9/2018 EWERT



orlgn?
Orion2BMBing Manual

5 Make sure that all cells are cmtnhniextmaaduwr € cd ebyB MSh
currentl sensotrhe userods responsibility to ensure th
the BMS has a method to | imit current in and out of
correct progr emmirmg (paurcdhmas maxi mum cel |l voltage, [
maxi mum tempe)y.ature, etc

6)Because the Orion BMS is connected to a high volta

hazardous energies may DkhepeecseeatnoabBlse ep abtey uion ¢1i. d
and opening the enclosUser swishowlod dneé her watrtreampty.t o
uniFur t her, a damagedi uni épairedawi tploslet aalwdti h o roinadt is
DAMAGED UNI TS SHKRMEDI BEELY DI SCONNECTED FROM ALL PO
THE BATTERY PACK AND REMOVHREVEROMONHRWUEE.TO USE A D
BMS UMIeBase contact the factory or Ywertl|l coalr ggi $tsr
l'iable for dawmagr atatusmpt ¢ repairs or continued us

NWhile every effort is made to ensure that the Orio
t hient e@rsatrersponsi biipropetrtdoyi nnhegr ahe ampyl ifaatliuore 3§
fai lFore.more information, please read fmai liwnre gMad es
responsible for the determination of suitability of
componentsg, imetd udot | i mited to, wire, wiring metho
any regul ations, TBhiamdmriddnotbrt oodesused for | ife s
medi cal applimmzmanédnasi rcraft,omweatploers swphléicestai d ms | u
could cause damage to property or cause bodily harn
8yParalleling sepamatbhatdsteriimgs tmfgeltiher requires spe:
to isolate each sThen@rioomBBMSEcmaypythetr. be used with
configurations unless specific external safety syst
gualified electrical engineer i s Geameui@aneédOr oonu8&8Sw
requi rpdr glelrel string (i nMmacee tmad s iskpleeli d@aict c@istelss i N
reduced accuracy when isollgbuoareegsi ngmehesOni enmB
string setupur pd @@ mebsoeuat ipoanr aNdbted : st hii :1giss (di fferer
cells inside of a singl)ee string which is very commo

NThe BMS chassi s mutsot pbreo pgerroluyn doeydpoass el ectr iAc al no
grounding lug is prAddidtidathenrlrd agl,h itso optuhr plooscek. was her s
mounting screws to ensure good electrical connectiyv
Ground straps should be as short as possible using

10The BMS wunit musinberpeogBi&medict $ osxhip from the
profile that wildl not all ow clTlharmpgegoramdi € dlea rBgMe&sS fmairs
connected to a PC Wwoirngnotrtee i @ANMda@ttéro.n on pr ogr ammi
manu al

2 Co1.1 &ﬁ
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ALWAYS READ THE MANUAL BEF

The mostaup Orion BMS manual swwwn i be.ddndmwnw nol aodaedds at :

6 | &
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Determining wardar BMS

n order to reduce cost s, the Orion BMS 2 is offere

Pl ease carefully read AWiring the BMS0O to accuratel
application. |l deal |l y, daahse tBAWES accatnu able nt uhneloesrameeik tsc ezl |

ize up. However, depending on theap/toarogmbnghofebus
usbars / wires, it may be necessary or dlesitldd e t
ases, the BMS may need to be si zyedh(afeo rs ommoer ec acseelsl s
ubstant ) alFloy mexraempp &@ckhatb dtatserdyy cell s may require
20r moelel s dependamyg hoing hwhiampde alrash,oef Ussaefset y di sconne
ocated. Thei Orawvai IBaMsSl e in increments of 12 cells
nclosure. A BMS wunit sized for a | arger number of
ampla 108 cell unit can bA luaregemwi BMSasnif twwialsl 49
wiring and is recommended whenFdrhec cemxvaanwicreg g u
agram genwehriachorcamomake reaommendam 8MS tonfigura
e |l ocation of di s ciosn neewvaisl aabnlde .| oThhge ctadbdlesi,s avai l
ionbms. com/ downl oads.

= o 7 5 X

Orion BMS 2 wunits can be expanded by adding additio

el lcktNe a maxi mum battery vol t aaghei clhi miitlat iloinmiotf t8h0e0 V
eries for moshe bBMS eswypporptess.t i s many cells in or
e skipped for fuses andsstabesyppdoettd i sewcwuclha eaagwdlilt
itanat e.

The following table shows the standard available or

r
t

emote modul es. Pl ease note that only thaegpepabvaned
he connectors ar AAdgrida s emtal orc utsh e mu rciotnf i gur ati ons r

vol umes.

7Xell Size Enclosure 108el |l Size Enclosure
BMS Si z|Cel | Groups BMS Si z|Cel | Groups
24 1, 2 814 1,, 23, 4, 5,
36 1, 2, 3 96 1,, 23, 4, 5,
48 1, 2, 3, 4 108 1,, 23, 4, 5,

4 8S * 1, 2 and 4,

60 i, 2, 3, 4,

72 1, 2, 3, 4,

7 é
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180 Cel | Size Encl osur e

BMS Si z|Cel | Groups Popul ated
96S* i, 2, 4, 5, 7, 8, 10,
120 i, 2, 3, 4, 5, 6, 7,
132 1, 2, 63, ™, 8,6 9, 10,
144 1, 2, 3, 4, 5, 6, 7,
156 1, 2, 3, 4, 5, 6, 7,
168 i1, 2, 3, 4, 5, 6, 7,
180 i, 2, 3, 4, 5, 6, 7,

*S ordering optidind eareentdryr amged ovi de 2. 5kV isol ati

I ncluded with the standard BMS
T Hardwar e
T CD with BMS wutility software (also can be downl c
T Quick Start Guide with connector pinout diagr ams
1 Safety ARead Firsto sheet

Addi sl onhtems required to operate BMS (not included
T CANdat petr EBBRNadapter (required for programming a
T Cri mps and c onwiercetdo rhsa ronre spsrees
f Current sensor (required for full functionality

Or derdpntgi ons

f Number of cells supported (see above)

T Current sens-@O00AptHE@DMFand+/1000A

T Nowstandard CANBUS termination options

T Permanently enabled or permanently disabled isol
T With or without sdiplpowgt for remote mo

T Pr-assembled wiring harnesses or crimps and conne
T Remote cell tap modules for split battery packs
T Ther mi stor expansion modul e if more than 8 therr
T Displays,erdat aclloougdg based remote monitoring, and
1

See APurchasing Guideodo for details on ordering c
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Theory of Operatio

The Orion BMS 2 protects and monitors a battery pac

several outputs to control charge and discharge int
vol ttaagpesa hal | effect currenitngs etnhseo rp r cagnrda ninheedr nsi estttoir
t hen controls the flow of current into and out of t
current | imits (via the CANBUS or via analog refere
dependi hgcbnswyl e i s approprisygtse efmo i mi lspgy roavpi pdrel ceaxtti eo
controls within the application that respect the cu
the BMS does not have integrdatagadc | sywiatfaheas .c haurgiimg , a
bal ance the cells wusing internal shunt resistors ba
The Orion unit monitors each individual <cell tap to
(i n accor davnacleu ensi tphr otghrea mme d ) . Using the temperatur
going in and out of the pacjhandpmowigdadmey tvlae uewr n @
pack prohiel 8MS cal cul ates t hiengiacikdsale no@l Ing é sarngls & 8
open cell wvoltages. From those calculations, the ma
cal cubadeddj ust ments are made to the packds cal cul a
calculations areriahgot heselde alnt momfi ttohe pack. Charge
provided on the CANBUS and can be programmed to tri
charging and discharging of the battery pack.

The BMS also performasothkelt bahahcbng buwchassively

whi

ch are higher than the rest of the bahtaregiyngpack.

stations aBoard| CHAdeM® charger s.

Additionally, the BMS hmosmawy wddehmdant esrafadthigas en

BMXxX an be programmed to monitor for a breakdown in i
ground, to detect a f,ainldumangf ottthercuimnentnadserdaod ur
modeismd t he operational manual for more informati on

9 | &
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Mounting

Physical Mounting
The OZBMS$ can be mounted in any orientation. Four t

mounting flanges of the BMSi de pefndtihg BMS.t hlehe nBEMD s
automotive tempdO&t tOBeaBdnige dEesigned for use in mo
| ocations such as inside the passenger compartment
harsh envirosameptayedchiguids, salt spray, or other
inside a suitable protectively sealed rated encl osu
themselves also must typically be pr ontesc,t eadn d rtohre thBh
typically located in an adjacent | ocation.

Do not install the BMS or route BMS cell tap cablin
wood or carpeting or in environments where explosiyv

Theani® Vent illngdtoiromat i on

The Orion BMS requires unobstructed, adequate vent:i
sealed by ther mal i nsul ating materi al. Blwrcikayng ven
pose a fire hazard.

The BMS is designed to dissipate all/l heat generated
optionally be used. 108 cell size BMS units and sma
unit generates a maxi mum ofr 6n0orwaalt susogd wvhheialte abveelraang
nor mal conditions, significant amounts of heat are
charge. Heat di shalpanciomguanadrdi miomns is typically |
i s equi ppedt e imetassrumeael temperature of the unit and
automatically reduce balancing current if the tempe
Cel sius. Even though the BMS wil/| sPptectndmpiceraatd yr ¢ i
ranget hemBdM® installed such that is has adequate ve
108 cell and smaller wunits and 60 watts for 120 cel
temperature rise. mburfagl cecomdintiabme®r the unit has
much as 40 watts of heat. Ventilation must be adequ
beegerated undehenmamaldi ssépaTi on shoul db e ee rmwlincss adke
in a liquid tight enclosure.

The Orion 2 BMS has ,ahremomapl|l beheameved so the uni
cold plate or other heatsink. When the stock heat si
mini mum heatsink requirements. Care must be taken t
chassd st mem heatsink. Although unnecessary for most
may be used to | ower the thermal i mpedance. I n all/l
for a 108 cell size and 6¢8i watudi hgrwhangtheunnt s a
in the event of abnormal faults. A vehicle chassis

1 1.1 &5
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Ground Lug

A ground lug is provided on the outside of the encl
the dllsagy OuendBMS MUST be grounded to a vehicle chas
stationary) for proper led expgpliiccadt inoonssewhieghe cdd omat
chassi s, the chassis of the BMS must nstmolslit bd drhewsn
cases, the ground | ug c-2ivbeowennesatpepd yt o etgfae i ¥2v |
the ground |l ug connected249 pbewenegapphbe, oint tmay 1Re
the noise sourcéfamenevaglrwameli magdipat h.

The voltage of the BMS chassis wiihdvegpecgchdtmay hee
exceedWbéewW. i n doubt, ensure that theiBM®% pbwesi supp
negati ve.

! D11 &b
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Wi riOvger vi ew

0BD2

iy (< - - » Diagnostic Port

Computer (DLC3)
? T CANBUS .
------------ Orion BMS 2

User Display (SOC Gauge,

Graphical Ul, LCD screen, etc)
Input / Output | Cell Bank 1 I_l Cell Bank 2 IJ Cell Bank 3
[ [ A
E n
2 98 & & |g
8 al 5 23 |g g ) )
5 2 = 3 é £ o° © °
> 9 DC Load (Motor, 3| 2 v g H S H
g 2 Inverter, etc) < g o = & & &
"_) 6 < Switch i 8 S g
o A 2 2 2
ks ' 1
(@]
Thermistors Battery
Y Fan
Charger . > (S:::se:: -« Lithium lon Battery Pack

** Diagram is not to scale.

Over wifewsystem connections

’fMoin 1/O Connector

— Main I/O Connector Current Sensor /

Thermistor Connector

Current Sensor /
Thermistor Connector

Ground Lug Status LED ' Ground Lug

Cell Tap Groups 1-3

Status LED
Cell Tap Groups 1-3

Cell Tap Groups 4-6
Cell Tap Groups 4-6 Cell Tap Groups 7-9 —

Connector | od&t iamns 1®B tcled | Orion BMS 2 wuni

! 1.1 &ED
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Current Sensor /
Thermistor Connector

Main |/O Connector

Ground Lug

Status LED
Cell Tap Groups 1-3
Cell Tap Groups 4-6

Cell Tap Groups 7-9
Cell Tap Groups 10-12——
Cell Tap Groups 13-15——

Connector |l od38t0i erd lortiloen BMS 2 uni t

1
Document Revision: 1.1 &LD
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Connec¢t €r s mp s,

and

For ease of installation, pre-crimped harnesses are available from Ewert Energy, and they are recom-
mended for prototyping and small runs. For larger runs, however, it is usually beneficial to have the har-
nesses custom manufactured for the exact specifications needed as this reduces waste and assembly
time. Contact Ewert Energy Systems for recommendations on cable houses for custom harnesses.

Below is a chart showing the mating connectors, crimps, and official assembly tooling for the connect-
ors used on the Orion BMS 2. Most connectors are TE Connectivity (formerly Tyco) parts:

ng

Connector HOUSing Crimps
Vol tage Tap TE # 13118389 TE # 112 3(3Gal d

) TE # 11112 3(3T4i3n)
Main | /O TE # 13176360 :

Sumi tomo-48922 4 (]

Current Sensor JAE # MX34028SFJAE # M34S75C4F
Bel ow aorfd itcheal hand tools for use :in assembli
Cri mps Of ficial Hand COfficial Extrac
TE # 13123/341B312 3 3TE # 1416*3260 TE # 1217*6*565
JAE # M34S75C4F JAE # @MXB34a JAE #MXE314

* This is the official hand crimp tool recommended by TE Connectivity (Tyco). Machine crimp applica-

tion is strongly recommended. Ha n d

crimping oft

en | eads to

** This is the official pin extraction tool. Other less expensive extraction tools may be usable, such as a

modified Molex p/n 11-03-0044.

*** | mportant: The contact type must match with
pl ated connectors, but may be special or dercedrvsi,
use TE #11234&Hct s.

Below are the part numbers for the connector mating with the current sensor:

t

T

h

signific

h
h

S

¢

e

e

be

Connector Housing Crimps Seals
TE #4564626 |TE # 1617014(TE # 9647067
Wire Sizes
Connector & Cri mp Wire Gal
Main I /0O-118sMmaB8B43crimp/22 AWG
Mai n | /-408 B2 40 arge cril8 AWG
Thermistor / Cur. Sen|22 AWG
Vol tage Tad 1123343 22 AWG*
* For additional wire considerations, pl ease
War niAmgviay s diaslclo npnoewcetr, especially on cell taps,
Working on a |ive connector is extremely dangerous
burns from arc flash and risk of shock.
1 b
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|l nterfacing the Lbhd

The Orion BMS 2 constantly calculates maximum current limits for both charging and discharging.
These current limits are based on many parameters including pre-programmed maximum amperages
(usually specified by the cell manufacture), temperature, cell health, state of charge, and several other
conditions. The current limits are automatically determined based on a calculated algorithm to prevent
the cell voltages from dropping below or going above the minimum and maximum cell voltages respec-
tively. More information on how the current limits are calculated can be found in the operational manual.

While the BMS can accurately calculate current limits to keep the connected cells within safe operating
parameters, the BMS unit itself cannot directly enforce these current limits (ie: it is up to the load and
charger to respect the limits that the BMS sets). For this, the BMS relies on the installer to provide a
means to limit charge and discharge current and can only protect cells when this external means of lim-
iting current is properly connected. The BMS must be able to turn off all charge and all discharge to the
battery pack in order to properly protect the cells. Failure to provide an external method to limit
charge and discharge current will result in the BMS not being able to protect the connected
cells. Below are the three main methods of interfacing the BMS to control a load or charge source.

8 M

Current Limiting via the digital CANBUS

Many modern chargers, motor controllers, solar/wind charge controllers, and other equipment come
with a digital CANBUS interface. This digital protocol usually has a method of communicating maximum
current limit(s) to the device. For example, almost all CANBUS enabled battery chargers will listen to
the BMS and charge at an amperage not to exceed the amperage the BMS instructs them. Likewise,
almost all CAN-enabled motor controllers can be configured to listen to the BMS and limit the amount of
current the motor can draw to the amperage that the BMS specifies. Motor controllers that support re-
generative braking usually will also listen for a maximum charge current in order to limit regenerative
braking amperage.

Interfacing with external devices via CANBUS has some significant advantages and is generally the
preferred method of controlling external devices whenever a CAN interface is available (with a few ex-
ceptions). Because CAN is a digital protocol, the BMS can accurately and quickly specify the current
limit to the device. This is particularly useful for applications where a gradual reduction of power either
at the end of discharge or end of charge is beneficial or necessary and takes full advantage of the
Ori on BMSO6 s Foraxammpte]jiflthe BMSeassheing used in a vehicle, it is desirable for the vehi-
cle to gradually slow down when the battery is exhausted rather than suddenly cut out when the battery
is depleted. This also allows a greater portion of the battery to be used. Gradual current limiting is nec-
essary to fully charge a battery pack to 100% state of charge (although in most applications it is desira-
ble only to charge to a maximum of 95% for lifespan reasons, which may not require gradual tapering of
the charge in lithium batteries). Although CAN is a precise and robust way to control loads, it is a digital
communication system and communication failures must be handled appropriately. Because of this, an
analog backup is usually necessary.

1
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The Orion BMS utility has built-in support for many CAN enabled chargers and motor controllers and
has an extremely programmable CAN interface which can be programmed for devices that are not al-
ready integrated.

Current | imiting via the analog voltage
The Orion BMS is equipped with two analog voltage outputs which can be used to communicate the

amperage limits to external devices. Pin 16 (Discharge Current Limit or DCL) and Pin 5 (Charge Cur-

rent Limit or CCL) are both outputs which range from 0 to 5 volts and provide an analog representation

of the maximum current limits (OV = 0%, 5V = 100% of the maximum limit). If a motor controller does

not support CAN, but has a 5V potentiometer for a throttle, it may be possible to use the 0-5V output

from the BMS to limit the maximum voltage on the potentiometer and therefore effectively limit current.
Interfacing charge and discharge limits with a vehicle is usually handled by communicating with a motor
controller. Integrating directly with a throttle is not recommended. The BMS can interface with devices

requiring a 0-10V signal with the addition of external op-amp circuit to translate the voltage.

Important: Whenever the 0-5V analog outputs are used for controlling current, they must be used in

conjunction with the charge or discharge enable outputs from the BMS as a backup to ensure the BMS

can fully turn off the device since the analog 0-5V outputs are not watchdog backed and could poten-

tially lock at a certain voltage in a failure. See AWi ring the Main |/ 00 bel ow f

Important: Care must be taken to ensure that interfacing with the device is done in a manner where a
single failure will not lead to dangerous situations. This is particularly important if interfacing with a
throttle to ensure that no fault could lead to unintended acceleration or other unintended consequences.
The integrator is solely responsible for integrating the BMS with the application in a safe manner.

Current I imiting via an on/off signal fr
The simplest method to control a load or charger is by using the on / off outputs. These outputs will turn

on when charge or discharge are allowed based on the present conditions. Unlike the other above

methods of controlling external devices, these outputs are either on or off and cannot gradually taper

charge or discharge (though they can be used in conjunction with the other methods). There are 4 on /

off outputs: charger safety enable, discharge enable, and charge enable, and a programmable multi-

purpose enable. Charger safety enable is used to control a battery charger; discharge enable is used to

control a load such a motor controller or AC inverter; and charge enable is used to turn off intermittent

charging currents such as charge from regenerative braking or intermittent charge sources such as so-

lar or wind energy.

More information about how the outputs are wired and how they function can be found later in this man-
ual as well as in the operational manual. Information on changing the setting for when these outputs are
on can be found in the software manual.

1 co1.1 ﬁﬁ
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Notes for specific applications
Aplication notes are available for integrating witdht
include information, tips and r ec oArpmelnidceadt iwd nr i mogt essp
viewehdt tapt: / / www. or i onbmost.ecso/m/ applicati on
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MaimputOt put COhhext or

Charger safety
Charge Current Limit (@-5v)
Discharge Enable
State of Charge (@-5v)

Charge Enable

Multi Purpose Input 3

Fan Enable / Multi

Purpose Output 3 \\\\’(

Charge Power
Ready Power

lplways On Power

Ground
S |

12

11 Y 5

Multi Purpose = |

26I25I24

2212120

19|18 |17 13

Enable

Multi Purpose
Output 4 /Fan PWM

Multi Purpose

Output 1

CAN2_H mmm

Multi Purpose Input 1 /
J1772 Control Pilot
Multi Purpose Input 2 /
CAN2 L mmm  CAN1_Lmmm J1772 Proximity Detect
Multi-Purpose Output 2
CAN1_Hmmm

Discharge Current Limit (e-5v)

CAN2_SHIELD CAN1_SHIELD

Wi re sMadien odbh®ect or

Signal Name

Description

CAN1_H, CAN

First CAN
opti on,

interfawes wg Malt inli igthes e f
t hing | ibtegeerrfnaicneat i on resi sto

CAN2_H, CAN

Second CAN interface wi tWi thh gthh ea ndde
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Al ways
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is lost (see APower
required fidr rkdumnd 3
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used
mor e

in energy storage applications
detail s)

Power

Groun|Thi s

souroc

is the ground for the supply i
es (AM, READY and CHARGE) s e

Charge
( OQut)

Enab|Thi s

sourdc

charngg source. This signal can be wu

out put is an on/off signal us ¢
e, such as regenerative brakinr

to digital CAN communi (
s must always be provi dse
i S out gwptuti,s mermano magn tdrag
t rather pulls down to ¢
|
f

o X

3

ive certain types of <cor
or mati on) .

Char
( Out

e

~

Safe|lTh

T T3a-+Ho0ouns=s
> oS C o

SoS< Ccwnwcoc
- —

atl ways be provided for shu

f signal wused
s of charging
nd charging. T
be conmadbdtl et tA
C that the | ack o
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N communicatitbatwwi

,_,_O‘:s—“%:rw.-p

ng
open ,mdeganinnguttpautt it does not
down to ground when on. This
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I[dlosnn t o ground when on. This out

s a user selectable on/off o}
| ass wemlnhy other functions ba
I f this output is used as¢g
he corresponding charge ¢
t al so be uissedoutnp ucto.njQmed
outputs for this pin is
backup switch for other
drain output, meaning tH

Q
(op
SO O w
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of contactors (see below for
mati on) .
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complete |Iist of available functi ot
and may remain on when certain faul
used as the sole coatrdlsétbargemitdi
Mu FPtuir pose (qThe function of this output i s useri
which pulls down to ground when on.
complete |Iist of available funckedodr
and may remain on when certain faul
used as the sole control for | imiti
Fan Enable The function of this output i s useHi
Purpose Out|pin wil be used to provide an on/ o
open drain output which pulls down
sof t ware manual for a complete 1i st
watchdog backedi andn malyemeemertain f
should not be used as the sole cont
Fan PWM Sig|lThe function of this output is usert
Mu FPtuir pose (Qcontr ol is enabled, this signal i s
( MOSFET) to vary the battery cool ir
bet ween 10% and 90% daestwotyaobed(f ol
fan performance). This is an open
when on. When used to drpuwlepr as MOE B E
required (see below for more inforr
backednaaynd emain on when certain fa
be used as the sole control for |inr
Mu FPtuir pose I|This is a user definable input that
J1772 Contr|sucahs redundawak & epegpwer signal s, cl ¢
and other functions. Pl ease see the
available functions. I'f J1772 suppd
J1772 Control Pil ot.
Mu FPtuir pose I|This is user definable input that (
J17PRoX iDeittqsuch as redawdkhatpkkwep signals, cl ¢
and other functions. Pl ease Emleet @ hld
available functions. I f J1772 suppd
the J1772 Proximity Detect
Mu FPtuir pose I|The function of this pin is user deé
Fan Monitor|pin i soumeditor the external fan v
the cooling fan.
CCL/ DCL/ SOC|05V anal og outputs that represent ¢
5v outputs state of charge. These outputs ate
controllers or gauges. See below f(
2 .
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Power Supplies

1224 volt nominal operating poweeeisepappli ¢ egowver t $
t wo primary pamvde ro nseu ppltiieosnal al ways on power suppl )
The three power sdpreldi eacwi lolt hreot dlueck o i nternal di
(external di odes are nobsyphgoaledyvak&hpo®@er onoBMEmp
bel ow. pAwttwalconsumption will vary depending on feat
connected. Due to the switching mode power supply i
respect to the input voltal)ekv &Arce hdaec &ptadapesabienbhwe
Operating current may be higher i f additional devic
Typical power consumption table with all/l cell s conn
BMS SizeTypi cal Power

36 1.5 watts

72 1.8 watts

108 2.1 watts

180 2.8 watts

Fusing

| mpor Asantwi th all electrical devices, the wires carr
mushhe current | imiitedcdtudti megi wigewsr deedi ng c.urAneynt
circuit conneanuistg bteo ctulme eBMS I i mited with an approrg
' imiting device) to prevent overloading wires in th

properly to protect the conductorstand miishospesbfli
maxi mum possible working voltage and an appropriate

The maximum fuse size permitted for the CHARGE or R
pins, -pur maobei iinspAu,t bpuitnssmal |l er fuses may be used.

All three power suppt24ssvalctcepdC.a Viointiangads 1lRet we en
acceptable for continuous operation. The Orion BMS
BMS to fulalty vopdraggtess as | D0 asedondor avr-p 2sdindg | S
cranko requirements (pulse 4 with 12v parameters).
function at voltages between 5v ande%v ghed $overcalnt
operation at these | ower voltages, and a fault code
for more than 8 seconds. Long term use at these vol
BMS unit wilolrecposweme wimen supply voltage drops belo
operate without any power source for up to 100mS (w

: 1.1 ﬁﬁ
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for at |l east 20 seconds before power tiog sr,e m@pwenk)r. CcA
the BMS may require 30 seconds or | onger.

The Orion BMSI ¢ aemeroatgd t he phhisgsheenggterclvaeshs cl e | oad
and 24V passenger -Zefuilcdessd,] SO &#6371V 174V, 350mS,
ti mes) . More powerful transients or repeated exposu
Whil e the BMS ihoans apnrdott he ability to operate througl
pul ses 1, 2 a, 2 b, 3 a2, 3ibf atnhde 5BAMS ni sl SpOo webr3e7d a't a v
l ongeriod of time, the BMS may enterectnhtbohaea poweecs
The BMS may take several minutes to reset after suc

Al ways On PowelrwaSyosurocne power i s optional on the Ori
certain specific features or tiisghtetatiaretdap ntl eroene manr
meaning that tdee BdM®bt avidrl qetttilngs i f this power s
interrupted. This power supply is required in order
fastartufcltoismed)ar @0 méedde di s required if using the Kk
feature. When the always on power is available, the
seconds after READY and CHARGE pgowédre arue plld td, baliled
may all ow more graceful shutdown for some atplped i cat. i
BMS may take up to 200mS to power wup and initialize

I f the nalpwawessr ssource i s notapseédadi cdaroairl gi zbeed dhb ys atbl
configuration settings (so no fault will occur if t
urchecking the ACI ear FQ@mulpowerdessouwrheeaer iAd wlagst 0 opt i
t abt od BMS Profile Settings window. Additionally, u

automatically clearing -O@rmupdwerodies mwhte nendireg iAz avhy S0
stored over complete power | oss.

I nternal divways om pgdwerali nput cause additional vol
is done in order to cause the BMS to prefer drawing
power supplies, if available, ratherfohaapphecat wawm
the always on power source,ainsd ciotn niesc tneodt tdoe sainr aabul xe b
battery when another power source is available. To
power supply, B8hétinel sagel dnbeht he same or | ower th
source voltages. The voltage consideration is only
the always on power source and camelbevamthored in ap

2 Document Revi sion: 1.1 6@('3
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Inside BMS Unit

CHARGE {>|_

READY~/Ignition

m Power to BMS

Always On _4D|—D|_

Coptional)

Thi di agram depict switthleh® n©OreircmaNB d8 xtdeeishal di odNost earteh e e
additional voltage drop present on the Al wa)

Ready Power ©®buscies the primary poweThisnupaower ox@mn h
be thoughtgmiftoasnidtkleeg efibioiwgmi tsioam@&c e when the BMS i s |

applicwWwhémnpower i s present at this source, the BMS
charge andWhienclpawge ed owmelry stoyrtchei s( ipce. Charge pow
BMS wi || not engage the charger safety output (usua
all ow cell balancing.

Charge PoweThiSsupower source shoul d be ed mgr gcihme d evdh
defined charging phase such as an.Whleenc tproiwe rc airs tphraet:
this pin, the BMS wil/| enter char giennga btidedse cwhir glre ra |
sbhety sigRal omoxpautd pmlsi, this is used when the BMS |
from ACBpecwese of this, CHARGE power is normally pr
adapter poweredhoésfi shdemagned t o-bpraegwle mtu xd iks. ahr ayr he
Since the BMS wil/l draw current from the highest vo
i s used, it may be desirable to use the same or a s
source. This wild/l prevemtt tfhreo nBMSh ef rAd nivad/rsa vbinn gs oauU rcre
draining an auxiliary battery is a concern.

The BMS will fully operate and wil/l enter charging
sources are powered at the same tamd. RHAD¥vargege ywoae
the same ti me, t he BMS wil/l enter into charge inter
is designed to help prevent a vehicle from driving
CHARGE powermreisendl e di scharge enable relay sett.i

interlock detection feature is enabled, the BMS wil
READY are powered simultaneously (acnmeomidd vaHisloe otc
is in READY mode). The charge interlock fault is au
charge interlock detection feature is disabled in t

having bot h CRERBEY ao&ver present at the same ti me, a
would in charging mode.

Vol tages are monitored by the BMS at each of the po
power is present only on the RGBEvaayrsd oRE ADYWear e oluatche
2 b
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BMS wi || enter a | ow power sl eep mode within a few
or READY power sources, but not at the al ways on po
However, dependmmgbbe aeptbgg, a diagnostic troubl e
alert the operator that the always on power i S miss
this error code can be dcihseacbkliendg itnh et higeG | sewdfd nFainlielwiEbyy€
power source is | osto option on the Fault Settings
I n some applicatbudtoeomosuwvlke apphoocati ons where the BN
power supply or an aut ommtdiawve aphpiDiGeatoiowre DCietrh ta ppe
t heuxiliary battery, it may be more convenient to w

than supply the flud It loiperaittingt icaunm,reamtlK resistor ¢
CHARES or READY powée 8BWMPppi kb. detect the voltage at
be unable to draw operating current from tWhe | power s
met hod wi | | not provide r eM3u,ndiatntwiplolwewa kseu pwpd itetse tB
draw operating current from the always on power sou
applications.

Redundancy Powére @pgtiioomn BMS 2 supp@idt vyeaompedwmdatmtatk
of a-PMulptoise I nput pin. This option is designed to |

failure occurs to the Ready or Charge power source,
voltage to this pin wildl neost| eneapk,e buwt tihte wWBIMSI ipr ewvte
to sleep if it is already active. This feature can

CAN interfaces

The Ori bmasB®bMSseparate CAN (controlCANM1l aaredTOeNAvO T k)
interfaces are not connected internally and can ope
receive di ff efrheinst inse spsaargteisc.ul ar |l y us e fCAINBiWHSE «ihekesaappl
with dif freartéeriste ICaANBUS tanebkacesfigured to run at 1
Kbps.

CAN interHiagle ssmddeedr ent i al mode buses and require t
communikFcoart eb.e st aspheireattdibadieo ul d be usedgdiomstprelteattriio
noeie particularly when usedi $yn &eFmirc ésosn vermnli @naten o n e
are provided on the Orion BMS connecShireltaods temoulnct

be connected in one | ocato oinf ttoh ep rsehvieenltd ggrroouunndd il nogo p
the Orion BMS connector, the shieldSomboapd!l hoat ben
require grounding of the shields in |l ocations other
noi,seind i s the integratoroés responshbhilleity ie detcers
the wires to be outside of the shield for -sahisehlodretd ,d
no-hwi sted wire shotulads Hbpeo, sksdigibtecad dpylsé oir nacsh eesv eonr vieersys s
sections of exposed CANBUS wiringigadnnoasee eq® mmumin

Any external devices connected to the Orion BMSG6s C
ground with thel BMSc 6Maelthioy ips ni m@or.t ant as differ

2 | &
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potentials can damage the CAN transceiver si mlhe tthe B
use the saemetgronahdCAN issnulsdt ibeRluesabsl® i cetid et Hate wWio w
voltage electronics in the BMS are electrically iso
transceivers are rédbkPdpoeweedsuppthegliaund and are no
i solated friegmpotwer L8upployr ofrrooumdeddh tchteheBrMS i s conn
motor controllers, charger s, or other devliitcage whi ch
battery packU&ndorhaeng@ANBher | ow voltage signals th
ext eCAMBUS i sodaitmedifsoresafety and for.Fohe mpretect
information, please see filnternal | sol ationdo bel ow

Controller Area Netwonkw®d20CANM tegminatéevxactrkgi stor
ends dfustheo® opermdGleNBlSpehbye médevimadepd t o a si ng
budsf onhygddsvoare attached, they should be at the ph
resistor as cl ose tlof eaadedhi teiodre s sape sgss®d ecothetyhes hma
wi 'wh.i l e tICANBUSIilrlee can betwveabolbdndO0( metdeOr aneft cerr s1 n
for 500k bHPBG0 meters ftampslZ2ZDkbm@msa)d, th doakad p tn oldeesss ntuhsa n

feetl ometer off theimmai mpoablet to note than an i mpr
one termination resistor on the bus oappeang tapwook
may then fail or sufferimelwheoénl|l éxpopedbi e mbbae i ¢
bus must be properly terminated even if it appgpears
this wildl af fect ntehevloPrlkkd a adbidnsyr efpndiper terminat.
even i f atplpeabwssto be working.

Node 1 Node 2 Node n

—< R1 CAN High| _.< R2

g% 3

CAN Louw

Di agram enfodaeAMBIMith 120 ohm termination resistor:

For convenience, the CANIl2(wrnleeadsaacepeoni &lhley 106 dbenr Badv
ohmer minator resistor sbuihlet GAWN20 itnhtee ru micte, dwheesr enaot
Orion BMS wunit to be easily integrated either at th
mi ddl e of an existi)lg ncwes th@ABMSI nthned fuadees one of t}
t er minn ateisa st or s, at | east one additional ot & hmit n & thie
CANBWS s exatehryinadi on resistors (termination resi:
it 1 s )nSootmeu soetdher devi cesolsluehs amayohaveciomtegr at ed
Pl ease consult the manual for other devi cTéhse tOx i det e
BMS can be special or demed ewiitshh ogse diofaidee dt ermr miumd toia c
doem at the timBesofdesr dédei dgfferent stock terminatio
Orion BMS 2 are functionally the same. The BMS prof
either CAN interface (thisvhdicfhf @rhe fCrANN pvwaeyv it dtes omd
which a firmware update could be applied).
2 Document Revision: 1.1 6@{')
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After wiring the CANpwstseébffepeo®per t armmimettéeront dy u
check the resistance beltweemd €ANr @ swaadigdibpwNt rhemust b

removeand afllo devIiCANB UBme tthet al resi stance should meas
resistors in pafalilhel mesatsGutrecmonO | ower, t oo many t €
resistors ameaplrse d&rmt .ohlmfs iotr no resistance, too f ey

WiringANapfoeor ogr ammi ng)

The following diagram is provided for connecting th
can connect to the CANdtahpetre rmafydoerts ep raadgirealmmiom gttthé s CA N
drawing does not show that configuration.

Orion BMS Main [0 Connector

Laocate 128 Ohm resistor physically near connector
o Sl L°|‘" Pin 19 <CANL Low)
T R1
04 I 128 Ohm
T
Plug into CANdapter 03 AN High (Cable must be twisted pair) Pin 18 <CANL High)
AT
oO—1—
2 60_— (CAN1 .Interface on Orion Bms has
| has internal 128 ohm resistaor)
\_l/;ﬁ
Diagram for connecting the CAN1 interface directly i/
I n some applications, it may be desoisrtabcl ec othon ecca norr e cf
programming oAnyiagwynlostofcsconnector suitable for di
communications can be used as a diagnostic port inc

OBE2 connector s.

On/ Of f Output s

Th®rion2BMas 8 on/off outputs. AlIIl 8 of these out pu
they do not source any current or voltage, but rath
are turned on. While this mhgceewimthikkee aBMdddt Wiay
greater flexibility as it can interface with a wide
nomi nal (30V max) . More information on how these ou
wirnfhgrimati on can be found after the descriptions.
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PiPin Name Wat chdContactor SuMax ContMax Pul
Current [Current

8 |Charge Enab|Yes Yes* 500 mA 4 A for

7 [Discharge E|Yes Yes* 500 mA 4 A for

6 |[Charger Saf|Yes Yes* 500 mA 4 A for

2 6 |Mu FPtuir pose EYes Yes* 500 mA 4 A for

23 MPO1 No Rel ay, Signall75mA N/ a

15 MPO2 N o Rel ay, Signa/l75mA N/ a

10 MPO3 (Fan C|No Rel ay, Signall75mA N/ a

24 MPO4 (Fan P|No Rel ay, Signa/l75mA N/ a

*Only when used with approved contactor sSevd tthele@wno

for important information & compatible contactors.

arge Enabl e Ouhiputpi(mpiins 8dsed in both READY or CH
ulled | ow) as soon asseéethfieecBiWd Hasegmneed htrbaght he
be chhhirgeadut put will twurn off (float high) if th
ccept a charge or if the maxi mum c herpgee aa mpoenrad g ea ni
t war sfmanmake details on how tphien B MS) ddheitserr owi ftnjpeust
an be turned back on again automatically when cert
urns this output off (and if the charger safety ou
he bpatkrgafter wafradusl,twaclotdrebtei cs@t on the BMS resul ti
harge andadd scthaomepbsie cenamite | the BMS has been re
eatur e.

o
f—y

| mportaht adtetiusrn ng tnhyi sc hoaurtgpeuts,euar ckarger or rege
should be set such that it will shut off in the eve
precaution against overcharge. While this isag@a i mp
to turn off charge sources and al ways ensure the BN

Di scharge Enabl eTOusppin(psnused in both READY or C
on (pulled Il ow) as soon aes-theéan8dMIemhmmisngd ntehathrtolug h
able to beTdiscbatged. will turn off (float high) if
| onger provide current or if the maxi mumodgiesahadarogal
andoftwar &fmanmare details on how t he BMS) Tdeitser mi ne
out put can be turned back on again automatically wh
the BMS turns this output off, thhud Isdatictlke rayhames wrag 9 s¢
criticalwiflalulbdie cooaedte on the BMS resulting in the dis
BMS has been reset.

| mportaht madtetiuesn ng this output, any | oadfshaouldel

event the minimum pack voltage is readhesdhas ge.sdno

entire |ithium ion battery peacfir cwairsbboadgetr @Whedei b
2 b
Document Revi sion: 1.1 ‘g'i

Last Updated: 1/9/2018 ERT

ENERGY



orlgn?
Orion2BMBing Manual

i mportant backup, newvlkrvoltit ggsoteltyuom othfe lpaads an
can turn off al/l | oads.

Charger Safety -Duitpupi f piis9n 69ed only in CHARGE mode
charger i sOntcuer ntehdke ocOHARGE power suppBWMS| stidetBRISewi l
t hr osuggthfi e caknsd ensur e that the baThergharagperaccafpdt v @
not turn on unless CHARGE poOmecre itsh ea pBpMS epda stsoe st hael |B
out put is turned dre (thmel @eadelgeiveé b at e d@dnm hiamumeache
voltage, this out)git si © utoyprn elbeadtfldyr 1 ¢ d olmdck on agai
bal anciifngthe battery pack dr opoesr betl osme ta icretredrav anl s tw

criteria set in the software are met. I f the BMS tu
al so off or disabled, but thientBMsS Isdtitler mempawuk easf tca
critiocwill lerbreorset on the BMS resulting in the disab
has been reset. The status$oofa thiasgpirndcanthél yr amns

an analog backup shutoff .must be present for a char

Important safAtyl @east two shutoff mechanisms should
charger s anfaeytoy bsd gmsadd as a backup i f a digital CAN

fails. I f the charger doesf noansA@Ppoelty anamnlae ogs s d
charger power supply. This is the |l ast | inelof defe
addi tioomhe above safety, the battery charger shoul d
téh maxi mum pack voltage if a failure occurs. While
pack voltage to turn off chargers! Always ensure th

Mu I-Ruir p oGt put s
Mul-Rur pose Gutaplt (-Pphhns2pdln is used in both READY al

turned on (pulled | ow) based on a user specified fu
functions, it is commonly used for comeltotbtbhhgchaoba
can be used to shut down a system in the event of a
control mechanism (analog or CANBUS), over/under te
the operational andnogaef tdearad Imamwmaltshef prossi bl e sett
is backed by a watchdog which wil!/ shut this output
certain crithkarals BfMsSt haupasbnthiys pimveanradt be

| mpor t anltf ntohties pin is used to control charge or di
enabl e, discdhrarghlaregunearbl ®afety output must al so be u

event that this outapurnedi.s incorrectly prog

MPO1 (Pin 23), MPO2 (Pin 15), -mMRe3fURichi Dd) o& MRO4 €
purpose outputs can be assigned to a wide variety o
certain state of charge, sttearpuesr,at@ANBUS ecldn tvrodItlaegde s
etc. These outputs are all open drain outputs (mean
when they are off) and can dipr @ ot I1y7 5drrAi. v €l see Ipaoy sa ra rt
outpmaty be fl i ppé€eldheisre pafttpwarse . ( MPO1, MPO2, MP O3, MP

2 | &
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watchdog protection and may no.t Itfurtnhesfd odwtrpg wntgs ceerr
charging or discharging in any way,r gteh eeyn anbu set, bde sucst
enabdre charger safety outputs from the BMS.

While al/l of the multipurpose out putisf ctahne bfea nu sceudt pf
usedr,eqiui res the use of 2 specific wilnls.bd fugédak tfa@anc
fan on or off and if variable speed PWM is enabl ed,

How open drain-Opéputtsawonr&utputs are designed to p

circuit. They caswibtechh hohwhagthtcomnast ® the pin to gro
providing ground rather than positive voltage, the
up to 30v. When the outputs are on, thfy whéy wiull
high. Because they do not source voltage at any tin

measured with a multimeter as they do not source an
information on testing the outputs.

|_
S (v

B

s Cuiput

||
138nF

L1

47Y Zener

=1
=

Simplified internal schematic for on / off outputs

p tant notes aboamut-Alilgidfalt ke gompmédn odirai n outputs
[ ng rledimamASepbetb out puts, as noteOniAatdlse amblove
r t connection to certain models of contactors w
f mation and | imitations). The BMS has internal
[ Additional <c¢clampidgsdredefocanddetaddatd prot
r ontactors with economizers). Damage t,whilké BMS
n ead to undefined behavior of these out Whis$einc
e 500mA outputs are rated to directly drive certa
r

e

r

n

o]

— 0o wnw -~ o — =

ectly drive | arge contactors. Some | arge contact
rage power consumptaoharpgeti nhheghstullrenequbreur
aoshrent can damag&he¢edhe BMSpunstmust be amplified
tactors. The wunit has resettable intemumalenffuses
t eetvi@emrsdcan become damagedr Enbmor e pcaua trestr e deevoewne
ways monitor the first charge and di scharge cycl e
oper control over the | oads and sourycoeus roefc eciuvrer ean

-~ —= 03 < ~TI®O0 03> = 3

T >OTCT O TOOH QO O O T O —

2 =
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charge, discharge, or charger safety relay f-ault er
charging-dorscthwemging i s not occurring.

Driving CoRtarctofr sthe BMS outputs support dlihroescet | y

out puts are Charge Enabl e, Di scharge Enable, Charge
standard relays up to 250mA coils or approved cont a
out puts are abl e to dr icvteorcso nnhbaayc tboer sc, o nonnel cyt etdw ot oc otnht
This is necessary to keep the maximum current throu

only certain contactor models are supported and onl

v 12V 1o +24YV
e
COMNTACTORL =
Coentactaor Capable
Cutput Fram BME -
sAppraoved contactars only

The folcloomwiamg ors are approved for direct use with t

Manuf actur e Par t Number
Tyco El ectronEV200xAXxXxA

Gi gavac GV200 Mx

(x'"s indicate compatible ordering options variation
Regardless of thedlroad ntghe cautepumustambe taken to avc
potentials between the Orion BMS unit and other par
potentials can cause the on / off open draiems,output
effectively causing them to turn on when they shou
taken to ensure that the voltage on these pins neve
exceeding 40V will damage pihres utno tstaomrdt ma@N&.ause th
I f additional power is needed, outputs can be ampl
to provide additional power . Bel ow are sample schenm

175mA and a samplseolvaittoor .amwhagd e t he user must deterr
TE part numbet? T9ARPGDE2pol e, -BRAjdandl dopgeLepP2230A
examples of relays compatible with the QrcisonarBMS ozr.
general reference and that the suitability of each

3 Co1.1 &5
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RELAYS

¥

N~
Mogrmal ly Open Contacls
Open Drain I

Qutput From BHMS - —_—

A sample schematic for connecting the open dr ai

I f the 175mA outputs wil.l be used etro tdhrainv el 7r5entAa y(so ro
|l oads greater than 175mA), an amplification met hod
than the maxi mum all owable current. A common and si
power for the IltaorgerA sehayatcort dor this is shown be
+0V 1o +24W
Lz2v
12
REL AY1
_.-"".-..-‘_
\If CONTACTOR1
175mA Coil Max ,
00iout Fron rs @ L l \ \_Af
ay
Schematic showing a relay used to control a
Ot her methods may also be used including the use of

when using a MOSFET as MOSFETss ima yo nf ainld inmu sa sbheo rstuef
protected from tr anesvieelntcsur rlefntosnlayr esingenecadled and gal
optical i solator can be used as shown bel ow.

Cpen Drain
Qutput From BMS -

OFPTOI1

+12V

330

A sample schematic for connectopiigsdhat eopen dr ain
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Solid StatWhiRled aiyts i s possible to drivesaldgadlisd adtea

relays (SSRs) ar e whoetn rderciovmnmegn dcerd t i c al circuits duce
in an ON positiacmepandlaerdoverlyecsgud cal noi se and tr e
failure modes and susceptibility to EMC, the possib

being used to cont r orhusihearuge dori ndicsoonlj aurngdl,i siotr &t € h &
switch (i.e. not a MOSFET or SSR). Additionally, a
the control / gate pins for increased electrical no
turn on due to noise.

Checkomaegn dr ai nOpebhpdtain outputs wilétereadwdhettheoer vo

t hey arteheoyn saisnk current rather than source it. A s
connect an LED (or small ' ight pudl pi mndeard *122wmA) obe
bet ween 5V and 24V). I f an LED is us-€dk,) anussdr ibees urse
l'imit current through the diode. When the output is

t his ied ied towr

LED1 +12V
5 D " RS T
pen railnmn 12V
Output From gMs @B IQ MWW

3ze - 1K

Schematic showing a test circuit which turns o

Al ternatiwmelty,r & amulbtei used ipno-l frcersji it ootri cars veihtohwna b e
the output i gne®FKF, wihd mwlatdi your supp,Jaydv awlhteang & h(el Z

output is ON, it will read approximately O volts.
A

Voltmeter +12V
N " R&
Open rain 12V
Qutput From BMS -

1K 10K
Configuration to allow testing the output us

Mu |-P ur p onspestl
The Orion BMSp2Zrpase3d3implutis which can be used for v
the BMS. Two of these pins are used for J1772 if it

These inputs acciepdv aB@w maocaéptlbkeejunnpubn of thes
be assigned in the setup utility. They can be wused
READY power source i sonl opsotwe(rr eeqou iprreosviadlewaryesdundant |
exception of tthhee sJel 7p7i2n sc icracnuniott, wake up the BMS. Th
be used to select between transmitting different CA
functions (see software manual for more information

3 co1.1 ‘%”
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Anal ooV Oout put s

The OBMSon s equi ppamdalwodg hO ttho e®V voltage outputs des
Orion BMS-dwigtih amompplications i ncllhwediomug pwdlst a gve | ualg
state of charge,,anldaddg e cdwamrngenhtewylr ramiret olfit en used to
limits to motor controllers (for discharge or regen
avail able. They can also be used to drive gauges or

Each of5Vthhaemaollaq@agwe outputs can provide tohowdgmkt ue dau
should be kept as | ow as polsfsinboree tcou rmmieanrtmiizse anveatlefsé
voltage rangean sxnecnsadacaygnppampgmbat €det o amplify t he
The analog voltages are gener at ed @ maliadge dbioev eCorti eorn.
use these signals as the sole means -ta@anabagverdt erhair
not watchdbf bhe&kedoutputs are used to |Iimit charge
conjunction with one of the charge enabl e, discharg

State of charge output (Main I/ O pin 4)
This output provides the calculated state of charge. OV corresponds to 0% state of charge and 5V cor-
responds to 100% state of charge. This output often is used to display state of charge for applications

when digital communications are not available. It can also be used to provide data to the basic display

board. For information on connecting the basic display, please refer to the basic display manual, which

can be found at www.orionbms.com.

Charge current |imit (Main |/ O pin 5)
This output npl ogi depra@seatati on of the maxi mum curr
any giveN tbomeesponds to O amps and 5V corresponds

profile for this specific output (pl etatsieng etehitdh emasr
value

While this owtbpyt ucaend He Heéebmi tusceud riemtc onjtu moutsiton w
enabl e signal o utopgutc h(aMagierr Is/a® epwyni c8#@a ipm olv/i Qepi @mn6 ),
watchdog shatohdéughronoitkely, i-t@ahal pgssbhiverter tb
the voltage in @aheuobafgeednabhéeeor charge safety o

the event this were to happen.

Di scharge currengidilm)t (Main | /0O

This output provides an analog representation of th
any giveN tomeesponds to O amps and 5V corresponds

profile for this speesbfiwaoaet mahubépl asei stermhei on
vallue
While this out pwtedcam Hd nridh ecauwrsrgedn ti,n icto nmuusntct i on w

enabl e signal output (Main I /O pin 8) whAltcthopglvide
3 b
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unl i kel vy, it is tpoosaslidd ecdmovertther digift ail l l eaving t
Thdi scharge enable output can provide a shutoff in

J1772 |1 nterface

The Orion 2 can directly interface with a J1772 veh
charging (J1772 DC fast kiharfge amtguries mwdt shug peomdleldd d

the | evel of support varies by charger from simple
provided EVSE (charging station) capabilities.
L1 L2sN

Control Pilot
Proximity Detect
Equipment CGraund

J1772 Vehicle Side Connector Pinout

AC Ta Charger

T lac
oc BMS
J?— Always On Pouwer (Pin 13
CHARGE Power (FPin 3)
@? Contral Pilat
’fff d1772 Canbral Pilab (Pin 132
Proximity Detect
LLLLS - 11772 Proximity Detect <Pin 14)
Equipment Ground )
_L_ CGround (Fin 12)

J1772 c«ctoinmmres to the BMS (AC wiring is simplifi

Wiring the J1772 involves connecting 2 wires and en
the BMS Bmowmidng that the J1772 ground pin is conne
essential for phddpetheomgemwmamnidomlecomes di sconnected,

BMS must receive CHARGE power when power is present
by using -24¢¥mpobwerl2AC to DC powerw.s Applay saonsipowrrb
3) is required to bootstrap the process when using

even when it is not on. Ensure that all power sourc

software, thamligtdi7g@sesiesputs #abawmd #2 as shown

3 co1.1 &5
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oper fusing is necessary for the AC circuits. J17
80 amps, so it is possible for the inlet tto be ¢
st be treated as an 80A circuit even though it ma
mes. Wires, chargers, and any other devices conne
ould each be fused at nant haep pmraoxpi rmuam ep ol sesviebll eb aasnepde |
ampl e, if an AC charger is designed to be connect
terfaced with J1772, the AC coming from the J1772
eci fi caitsi ocnass e( ilni ktehh y at 20 amps). I f multiple 1| o
d a small AC |/ DC adapter, the |ine may need to b
battery charger requiiD&€s aa a4sd Adrecsirggruead ,f doruta ama YAIC
15 amps). The AC input should be fused as cl ose
at wires are propewnukryeptot ebteed useemmaseéer be upstr
zeal ways, the wires must be appropriately sized f
d applicable standards. DC power supplies to the
ove for BMS power supply fusing requirements).

y devicoemnecting to the J1772 AC power must be abl
8i240V AC n®imaoelthe J1772 inlet can be connected
0240V AC) in an unpredictable mannetrg talhd dwepplcies
|l tage without user intervention.

is essential that al/l | oads connected to the J17
t by the EVSE. The BMS can be configured taendall ow
mits. For example, if the vehicle's charger is a
guires 12 amps, but the EVSE indicates it can onl
e vehicle is connectedsumplayn &tVSIEedhtatl 2 sampd e Fo
abled chargers that provide certain data on the C
rrent | imit based on the J1772 AC |imit received
aclype at any station, even if the station cannot s
Xi mum power .

Il y s madtlhdroatdlsan a shhaaduled ybe hcaomgmreect ed t o the J177
mi njamudm c har gerchanugitng tioppmedi ately when the BMS c
event wear and tear on EVSE coingamlcatoead .c Daor gneorts .u s

is the sole responsibildi

ty of the integrator to
gul astandar ds, and codes fo

r the specific applica

CHadeMO I nterface

Su

pport for CHAdeMO i s | a"f@AeNByU S rionvtiedrefda cteh.r oSuegeh otuhre

omwww. ori onbme. comer faeM@gcWwatpgeCBA#8Bo0or i nformation ¢

3 co1.1 ﬁﬁ

Document Revisi on: il
Last Updated: 1/9/ 2018

ERT

ENERGY


http://www.orionbms.com/

orlgn?
Orion2BMBing Manual

Fan controll er

The Ori @heBMB8res a ther mal management system consi s
battery temperature (and optionally for measuring i
out put designed to control a fan aenms ar « ot h atgea mfoan

operating properly.

The OrBMSase tunsupporttshempmitost @i ghdirect!l g0Oonnect e

additional thermistors can be connected to Ftore Ori o
more informathenmbat bhs, pl ease see the ACurrent s e
Fans and |liquid cooling systems can be controlled i

BMSThe simplest method of connecTthienngg aaa fidemi n sl /t @ ep iol
10) pin on the Orion BMS is an open dralim magsgtput de
instances, this output is connected to a relay coil
faBel ow i s a( Bichwetaa wakmagssi bl e connection for power |
manner .

—

Mormal ly Open Contacls
Open Drain |
OJQutput From BMS - 2

Schematic showing a possible connection for power

A PWM output is also provided tdhpre@WMdeuvauiabhbhe §
dri ve a compatible fanCaoare Imugui d ec aoalkienng isny sstednme.ct i n
compatiblelwi mayPWHM. necessary to convert the PWM si
and the required switchingtifltrleegq uveintchh etsh enaQr inoont BMS c

The ApMwdpdse #4 | Fan PWM Signaldé (Main |1/ 0O pin 24)
S

PWM signal is signal Il evel and i an open drain out
24V. I f t hi st coudtrpiuvte ias MIGGSeFAET or i f a hupghr &silsotwo rsiw
necessary on the output. The frequency of the PWM s
the BMS settings profile.

I'f the PWM method isl usked s$peedrohbluypoizaen i otplua  #Nu
Monitoro (Main I /O pin 9) pin can be used tdhmonito

fan monitor feature can be setup in softwaterteoiwner
matches the expected voltdahe fan moei desi pedatramnysp
softwdremse see the software manual for more infor me

t hresholds the fan monitor featur e.

36 E
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Bel owsimplai fied overview of the fan cirThi®nesing P
exampl ehebatare many ot her ways Tohfi suseixnagmptlhee itsh efroma
vol tages may require a | evealamalgief tiondg heér MOSEdJdiI mauiet
protection is also necessary to protect the MOSFET.

+12V? o O

Fan Control (175mA max) Fan Blower

<+

MOSFET

Orion BMS PWM (5kHz) I/

N

Fan Monitor

General fan circuit diagram.

3
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Wi rth@urrent Sensolr

Thermi

Thermistor

Current Higl

Channel

Current Low

Remo€C@®ennect or

Thermistor 2 Thermistor 5 Thermistor 7

SLOr 2\ Thermistor 4 \Thermistor &f Thermistor 8

1 Eemote 2+
Bempte 2-
h Eemote 1-
it .
I S O e al=1 -1l :0-2T21. Eemote 1+
14|13 2)1j10) a8y 7 el5j4)z2]2)1

Channel 28|27)26|25|24f2322) 21| 201 9 15,- 17|16[15
/ Ny
Current Sensor
Power [+5V) / W \ \-?Dnoro 1
Thermistor Remote 2 hie
Current Ground Grounds Shield
Wire side of Current RRe@Quamare o olkhienrgmiisnttoor t he BMS
Signal Name (Description
ThermistorxigdOne | eg of tdecmi et orBeshould be gr
grouMay. t hermi stor can be grounded
ground pins, orderaldoecsannootp tnaotntaelrl
one PpPhe@e.use of thermistors is opti
Ther mi s8¢ or 1 Nowgrounded | ead of the thermistors
into the battery pack to providetht
pack. One of these thermistors can
temperature sensor to measure ambi
control of the fan (selected in so
Current +5gns|{+5v supply provi ded etca tchuer reexntte rsnean
Current Sens{fThe ground for the current sensor.
Current Low [Connect to the |l ow channel out put
Current HighConnect to the high channel out put
Remot e Remo&kegPositive and negative data wires t
module 1 (available only if ordere
t wisted pair cable for this.
Remote 2+ & |Positive and negative dmttae WiMSe < etl
module 2 (available only if ordere
t wisted pair cable for this.
Remote 1 & 2/These pins can be used to terminat
The shields shoul dnenllyoclag igmounde
here, do not connect the shields i
3
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Current Sensor & Ther mistor Taps
The standard current sensors sold with the Orion BN

sensors built fiomt d nmp roivregl eacwcnuirtacy. One of the curr
than the other and is used for measuring small curr
currents. The BMS will al so cross chechethp awd aen

producing matching dat a.

The current sensor wiring consists of four wires. C
and 2 analog voltage returns (each voltage return w
sensor)irfash mply connects from the BMS unit to the
kept as short as possibl e, ideally |l ess than 180 in
needed, teoetrifoywimelms 18 opandenigotnhgserr eavd w ®es tmlag accuracy
the sensor more susceptible to electronic noise. No
wires
Th effect current sensor can be | ocated anywh
o] drdenegdgattihvee bsatt ery or anywhere in the mid:¢
t h sensor. | f placed on an end of the batt
s e shown bel ow. See the image ndel.ow for poss
Ta

L |D D| e To Load -

+ + —|_ +

¥ + ]
[0 [ of| o+ (o [l o] o .

n Mumber of cells 1 Mumber of cells

+

_lt:harger /
N | e

Possible Current Sensor Laocations

Schematic showing possible | ocations of hall e

The above diagram shows the standard orientation of the current sensors. If the current sensor is in-
stalled backwards, the current sensor direction can simply be inverted in the Orion BMS profile using
the BMS utility software. For this reason, it is not particularly important which direction it is physically
installed. It is, however, very important that the BMS setting match the installed orientation. Otherwise
many of the calculations which depend on measured amperage will show up incorrectly. In the initial
setup of the unit, the direction of current should be verified by using the Orion BMS utility to ensure
proper configuration. Current going into the battery pack (charging) should show up as negative cur-
rent, and current leaving the battery pack (discharging) should show up as positive current in the BMS
utility.
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Pin Descriptio
1 (A +5V Current S
2 (B Current High
3 (C Current Sensct
4

(D Current Low
Wi r e sciodreneocft or whi ch attacHesoktimgt hientourtrhentcusereandr

Thermistor 3 Thermistor 5 Thermistor 7

Thermistor 2\ Thermistor 4\Thermistor &f Thermistor 8

Thermistor 1 Remote 2+
Femote 2-
Current High Bemote 1-
Channel
[ - )
R Dt A A Dl (8 B 0 S B B e Remote 1+
14 1312]11|1-:J 9|5[;|5 5[4'3 2|1
Current Low
Channel 2a|27125 25 24[23[22]21]20 19]15]17 15]15]
- s LY i L L ra ra A e
S\ [/ ~
Current Sensor \
Power (+5V 'Eﬁ'.'wf: 1
Thermistor Eemote 2 Shield
Current Ground Grounds Shield

Wi r e csoindheect or which attaches to the Orion B

Above are two pinouts showing the wirciumngehbhét weasotr h
the connector attaching to the Orion BMS wunit.

Ther mi sftlobeg sOri on BMS 2 has provisions for eight the

unit. These thermistors monitor the temeemratsemd adfi v
idea of the pack temperature. The thermistors shoul
manner which provides the most representative tempe
mul tiple physical horcmitstomrs, iadedlelaystmome, tmust be
| ocation. I f the battery pack is in one physical 1o

areas of the pack such as the middl e and oauctceurr aptoer t
sampling of the battery temperatures.

4
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thermi stor common wires can be connected to a
UutTineg.t her mivstes can be extséemadedtihfe rmaldée 43 amya l
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ertain applications, more than eight thermistor
em integrator to determine how many thermistors
ecrky. plaf monitoring more than eight temperatures
l e, which can monitor up to eighty additional t
ected, i s availabl e. | f the extaeaspdl thermi seOD
ect as many representative thermistors as possi
ect additional thermistors to the expansion mod
eratures ewen Of tbemmanisati bn with the thermis

mi stors can be attached to the battery cells in
mi stors sold with theb®adosnaBMShdaerdapekiyeygoat
d to cells. Other thermistors (sourced separate
all ed ontoWhat eetheser mreabosmeti mes required or
ching thermistorsbhbattrercy | lypertal edteanviesed chedyakenme
re that thermistors are sufficientlyhelectrical
mi stor measurement pins are NOT electrically 1is

Main éc¢tOomco®nnand a breakdown in Theliant egr aber cia

onsible for ensuring proper isolation and any n
|l ation must be designed to withstaodomasdssoahvas
erature changes, condensation, abrasion and vib

sufficient i solation can cause shorts outside the
ses to guard agaimissteh®rmay ometheceéeseary in some

ected thermistors must be 10K NTC thermistors.
50 value of 3380K. Other 10K NTC thermistors wi
be pedgommmhe OritbhomuBMSa2l thermistors connecte
valOmne end of the thermistor is connected to th
nded to one of the ther mistoirveg,r opuonlda rpiitnys .d cAess t
order of thermistor ground pins also does not n
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re
is very small compared to the resistance of th

oéi gghheer mi stors on the base akw@itr ctahne rbnei ssteol re c(taen

gthhteirsmt or s can be configur ed) TThoifre dathdrseoiwve t he 8MSt w
nitor the incoming air temperature to determine i

ke temperature wi tlhf ticoap b &t thereyd etde mmealr d thier 8.MS ¢
ke temperature is higher than the battery tempe

fans would not be effectibve @ahsocoalliogsttekebBMS

when heating is desired if the intake temperat

i mtaee. should be taken in using warming fans to e

dity content willo fotr mcaonseédaddredarresatoiromtther se

ectrical connections, causpuongposistowtrpebsriosomnt h
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Orion2BMBing Manual

Remote Cell Tap Modul es

The Orion BMS 2 supports up to 2 remote cell tap mo
180 cells. These modules are designed to be used in
mul tiple physical | ocati onns 108r0 icne lsli ttuaaptsi oanrse wnheeerdee
absolute maxi mum battery pack voltage |Iimitations a
More cell taps may be needed in the event that some
t he BMSed swiuth | ower volt agnatcee.l |Wi tshucthh ea sOrliianh iBIMS
modul es do not require an additional current sensor

the main unit.

Remote modules require oerlcyipowen)] |l gnombey d&t aoaon
thermistors (optional). It is very important that t
units be connected directly together because power
mai ni tunand any remote units. Grounds (both chassis
must also be the same in order to prevent ground | o

(Remot e+ anRd aReemoutseed t o connect t.o Ceadcyh sonhfi etl dee dr et mw
cable may be used for connecting the data pins fron
remote module data cables should be terminated at o

I f more than one remote modulge sits nwsndc,r tolhe crmddisl & C
should be put in as remote #1 as this will improve

Each remote module supports up to 8 additional ther
same way asnowmnitthe mai

Charge Power

Ready Power

/Always On Power
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Ground
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Wire Side of Remote Module Main 1/0O

Wire side of Remote Current Sensor [/ Ther mi stor [/ R
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