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P R ODU CT SUM M AR Y 

The PM Family of Propulsion 

Inverters are designed for on‐ 

and off‐road Electric (EV) or 

Hybrid Electric (HEV) applica‐

ons.  These motor controllers 

convert the DC power from the 

vehicle ESS (Energy Storage 

System / Ba ery) to the 3‐

phase AC required by the mo‐

tor. 

F E A TU RE  SUM M AR Y 

6 (0-5V) Analog Inputs 

2 selectable PT100 / PT1000 

RTD Inputs 

8 Digital Inputs STB/STG 

4 High Side Driver Outputs 

2 Low  Side Driver Outputs 

1 Resolver Interface 

1 Quadrature Encoder Intf 

1 Sin-Cos Encoder Intf 

1 3-ph Hall Position Sensor Intf 

2 CAN 2.0A/B Ports 1MB 

RS232 Programming Port 

S Y S TE M  IN T EG R A T I ON 

Rinehart has extensive experi‐

ence in automo ve, motor‐

sports, and military vehicle 

propulsion and power elec‐

tronics applica ons.   

 consulta on in propulsion 

system design, 

 propulsion system integra‐

on 

 vehicle development 

 Mul ‐wheel propulsion 

Rinehart Mo on Systems LLC—propelling innova on in electric propulsion 

PM250 Propulsion Inverters 

Controller Model PM250DX PM250DZ   

DC Voltage – operating 50—400  50—800  VDC 

Maximum DC Voltage – non-operating 500  900  VDC 

Motor Current Continuous Limited by con‐
ductor size* 

450  A 

Motor Current Peak ** 900  600  Arms 

DC Bus Capacitance 1500  645  µF 

Size and Volume 523 x 391 x 75 
15.4 

mm  
L 

Weight 20  20  kg 

Cable Gland Size M32  M32    

Minimum Conductor Size 2  2  AWG 

Maximum Conductor Size 3/0  3/0  AWG 

Minimum Cable O.D.*** 11  11  mm 

Maximum Cable O.D. 21  21  mm 

DC Overvoltage Trip 420  840  VDC 

Output Power Peak (electrical) ** 350  460  kVA 

Ra ngs subject to change without no ce—consult factory 
* The maximum conductor size rated in a 32mm cable gland is 3/0 AWG or 95mm2.  Motor con nuous current is limited by the 
size of the conductor.  ** Peak current is defined as a maximum of 30 seconds.  *** Depending on cable type, an addi onal 
sleeve may be needed to seal the Cable O.D. to the cable gland. 

A Family of compact, robust, reliable, easy to integrate, and cost effec ve pro‐
pulsion inverters for 300—500Hp class OEM and specialty heavy equipment 
builders.  Applica ons include high‐performance road cars, professional motor‐
sports, heavy vehicle hybrid propulsion, sta c energy conversion, hybrid range 
extender or ISG controller, and many more.  Suitable for military COTS usage. 
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M OTOR  FE EDB AC K    

Souriau 8STA61626SN  size 16 with 

26  #20AWG pins  

MAIN  LV  I /O  CONN EC TOR 

Souriau 8STA62041SN  size 20 with 

41 #20AWG  

F E A TU RE S 

Easy to use CAN‐based network 

node 

Custom .dbc messaging  

Standard J1939 on request 

Extensive feedback broadcast mes‐

saging for datalogging 

Calibra on with produc on tools 

PC‐based setup and programming 

tools available for free 

F UN C T I ONA L  S A F E TY 

Compa ble with ISO26262 vehicle 

safety cer fica on (not standalone 

compliant) 

ISO6469 High Voltage Safety 

Command Safety Watchdog  

ENVIRONMENTAL 

Designed to ISO16750 heavy vehi‐

cle clima c, mechanical, and envi‐

ronmental requirements 

ISO20653 washdown / high pres‐

sure wash rated 

Built‐in shock mounts for easy 

installa on 

Low‐Cost cable gland interface for 

shielded power cable without ex‐

pensive connectors 

ORB Coolant ports—can be 

adapted to any standard hose 

fi ng, any angle 

Robust, fault‐tolerant IGBT power 

stage  7929 SW Burns Way, Suite B, Wilsonville, OR 97070 USA   Voice 503 344-5085    Fax 206.339.4092   www.rinehartmotion.com 

Description Value 

Short Circuit Protection Yes 
Hardware Over-current, Over-voltage Protection Yes 

Vehicle System Power 9 .. 16VDC (12V Systems) 

Isolation – High-Voltage to Low-Voltage or to Case 2500Vrms 

Isolation – Low-Voltage to Case 50V 

Operating Temperature Range – coolant water – no derating -40 .. +80ºC 

Derated Coolant Temperature Range – derate 100% –> 0% +80°.. +105°C 

Non-Operating Temperature 
Storage Temperature 

-40 .. +115ºC 
-55 .. +105ºC 

Coolant Type 50/50 EGW 
Coolant Flow Rate 20 – 30 LPM (5 – 6 GPM) 

Coolant Pressure Drop (60°C coolant at 25 LPM) 1.3 bar (132kPa / 18psi 

Maximum Coolant Pressure (absolute) 2.75 bar (275kPa / 40psia) 

Operating Shock (ISO 16750-3, Test 4.2.2.2) 500 m/s2 (50g), pending 

Operating Vibration (ISO 16750-3, 4.1.2.4 Test IV) 27.8 m/s2 (3grms), pending 

Environmental Protection Class (see ISO 20653) IP6K9K, IP67 

EMC compatibility IEC61000 / FCC Part 15 Class B, 
pending 

Automo ve quality design and manufacturing 
 Automo ve qualified or temp range components, IPC Class 3 PCB fab 
 TS16949‐compliant formal product development processes 
 Automo ve design verifica on and product valida on with full DVPnR 

Full set of flexible integrated I/O 
 5V analog power for external transducers and  
 5V digital power for external encoder opera on 
 All external inputs can be used by the system controller as distributed I/O 

On the fly mode switching and parameter update over CAN 
 speed or torque mode on command at Start 
 Torque limits can be changed every 6msec 
 Ac ve DC Link discharge on command 

Configurable as vehicle master or slave 
 CAN network and thro le pot interface op ons 
 Mul ‐controller coordina on, BMS and DC‐DC Interface, custom op ons 

Simplest setup and opera on 
 1 motor type parameter selects 90% of required se ngs 
 Simple file download to clone a working setup 

PM250 Propulsion Inverters 

Ra ngs subject to change without no ce—consult factory 

These Propulsion Inverter products are designed and manufactured to comply with the following 
interna onal standards:  ISO6469, ISO6493‐3, ISO16750, ISO20653, IEC60950, <IEC61000 pending> 
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dŚĞ�WD�&ĂŵŝůǇ�ŽĨ�WƌŽƉƵůƐŝŽŶ�
/ŶǀĞƌƚĞƌƐ�ĂƌĞ�ĚĞƐŝŐŶĞĚ�ĨŽƌ�ŽŶ
-�ĂŶĚ�Žī-ƌŽĂĚ��ůĞĐƚƌŝĐ�;�sͿ�Žƌ�
,ǇďƌŝĚ��ůĞĐƚƌŝĐ�;,�sͿ�ĂƉƉůŝͲ
ĐĂƟŽŶƐ͘��dŚĞƐĞ�ŵŽƚŽƌ�ĐŽŶͲ
ƚƌŽůůĞƌƐ�ĐŽŶǀĞƌƚ�ƚŚĞ����ƉŽǁͲ
Ğƌ�ĨƌŽŵ�ƚŚĞ�ǀĞŚŝĐůĞ��^^�
;�ŶĞƌŐǇ�^ƚŽƌĂŐĞ�^ǇƐƚĞŵ�ͬ�
�ĂƩĞƌǇͿ�ƚŽ�ƚŚĞ�ϯ-ƉŚĂƐĞ����
ƌĞƋƵŝƌĞĚ�ďǇ�ƚŚĞ�ŵŽƚŽƌ͘ 
����-�9��$QDORJ�,QSXWV 
��VHOHFWDEOH�37����� 
���37�����57'�,QSXWV 
��'LJLWDO�,QSXWV�67%�67* 
��+LJK�6LGH�'ULYHU�2XW�
SXWV 
��/RZ��6LGH�'ULYHU� 
���2XWSXWV 
��5HVROYHU�,QWHUIDFH 
��4XDGUDWXUH�(QFRGHU�,QWI 
��6LQ-&RV�(QFRGHU�,QWI 
��&$1����$�%�3RUWV��0% 
56����3URJUDPPLQJ�3RUW 

ZŝŶĞŚĂƌƚ�ŚĂƐ�ĞǆƚĞŶƐŝǀĞ�ĞǆƉĞͲ
ƌŝĞŶĐĞ�ŝŶ�ĂƵƚŽŵŽƟǀĞ͕�ŵŽƚŽƌͲ
ƐƉŽƌƚƐ͕�ĂŶĚ�ŵŝůŝƚĂƌǇ�ǀĞŚŝĐůĞ�
ƉƌŽƉƵůƐŝŽŶ�ĂŶĚ�ƉŽǁĞƌ�ĞůĞĐͲ
ƚƌŽŶŝĐƐ�ĂƉƉůŝĐĂƟŽŶƐ͘�� 
· ĐŽŶƐƵůƚĂƟŽŶ�ŝŶ�ƉƌŽƉƵůͲ

ƐŝŽŶ�ƐǇƐƚĞŵ�ĚĞƐŝŐŶ͕ 
· ƉƌŽƉƵůƐŝŽŶ�ƐǇƐƚĞŵ�ŝŶƚĞͲ

ŐƌĂƟŽŶ 
· ǀĞŚŝĐůĞ�ĚĞǀĞůŽƉŵĞŶƚ 
· DƵůƟ-ǁŚĞĞů�ƉƌŽƉƵůƐŝŽŶ 

ZŝŶĞŚĂƌƚ�DŽƟŽŶ�^ǇƐƚĞŵƐ�>>�—ƉƌŽƉĞůůŝŶŐ�ŝŶŶŽǀĂƟŽŶ�ŝŶ�ĞůĞĐƚƌŝĐ�ƉƌŽƉƵůƐŝŽŶ WDϭϬϬ�ĂŶĚ�WDϭϱϬ�&ĂŵŝůǇ�WƌŽƉƵůƐŝŽŶ�/ŶǀĞƌƚĞƌƐ 

Controller Model 30���'; 30���'= PM150DX PM150DZ   
DC Voltage – operating ϱϬ—ϰϬϬ ϭϬϬ—ϴϬϬ ϱϬ—ϰϬϬ ϱϬ—ϴϬϬ s�� 
DC Overvoltage Trip ϰϮϬ ϴϰϬ ϰϮϬ ϴϰϬ s�� 
Maximum DC Voltage – non-operating ϱϬϬ ϵϬϬ ϱϬϬ ϵϬϬ s�� 
Motor Current Continuous ϯϬϬ ϭϱϬ ϰϱϬ ϮϮϱ � 
Motor Current Peak * ϯϱϬ ϮϬϬ ϰϱϬΎ ϯϬϬ �ƌŵƐ 
Output Power Peak (elect) * ϭϬϬ ϭϬϬ ϭϱϬ ϭϱϬ Ŭs� 
DC Bus Capacitance ϰϰϬ ϮϴϬ ϴϴϬ ϱϲϬ ђ& 
Size and Volume ϮϬϬ�ǆ�ϴϳ�ǆ�ϯϭϰ ϱ͘ϱ ŵŵ� > 
Weight ϳ͘ϱ ϳ͘ϱ ϭϬ͘ϳ ϭϬ͘ϳ ŬŐ 
Cable Gland Size DϮϱ DϮϱ DϯϮ DϯϮ   
Minimum Conductor Size ϰ ϰ Ϯ ϰ �t' 
Maximum Conductor Size ϭ ϭ ϯͬϬ ϭ �t' 
Minimum Cable O.D.** ϵ ϵ ϭϭ ϭϭ ŵŵ 
Maximum Cable O.D. ϭϲ͘ϱ ϭϲ͘ϱ Ϯϭ Ϯϭ  ŵŵ 

ϮϬϬ�ǆ�ϴϳ�ǆ�ϰϯϲ ϳ͘ϲ 

ZĂƟŶŐƐ�ƐƵďũĞĐƚ�ƚŽ�ĐŚĂŶŐĞ�ǁŝƚŚŽƵƚ�ŶŽƟĐĞ—ĐŽŶƐƵůƚ�ĨĂĐƚŽƌǇ Ύ�ƉĞĂŬ�ŝƐ�ϭϬƐĞĐŽŶĚƐ͕�WDϭϱϬ�y�ŝƐ�ƚĞƌŵŝŶĂů�ͬ�ǁŝƌĞ�ƐŝǌĞ�ůŝŵŝƚĞĚ͘ ΎΎ�ĚĞƉĞŶĚŝŶŐ�ŽŶ�ĐĂďůĞ�ƚǇƉĞ͕�ŝĨ�ĚŝĂŵĞƚĞƌ�ŝƐ�ƚŽŽ�ƐŵĂůů�ŝƚ�ŵĂǇ�ďĞ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ƐůĞĞǀĞ�ƚŚĞ�ĐĂďůĞ͘ 

��&ĂŵŝůǇ�ŽĨ�ĐŽŵƉĂĐƚ͕�ƌŽďƵƐƚ͕�ƌĞůŝĂďůĞ͕�ĞĂƐǇ�ƚŽ�ŝŶƚĞŐƌĂƚĞ͕�ĂŶĚ�ĐŽƐƚ�ĞīĞĐƟǀĞ�ƉƌŽͲƉƵůƐŝŽŶ�ŝŶǀĞƌƚĞƌƐ�ĨŽƌ�ϲϬ—ϮϬϬ,Ɖ�ĐůĂƐƐ�K�D�ĂŶĚ�ƐƉĞĐŝĂůƚǇ�ŚĞĂǀǇ�ĞƋƵŝƉŵĞŶƚ�ďƵŝůĚĞƌƐ͘���ƉƉůŝĐĂƟŽŶƐ�ŝŶĐůƵĚĞ�ŚŝŐŚ-ƉĞƌĨŽƌŵĂŶĐĞ�ƌŽĂĚ�ĐĂƌƐ͕�ƉƌŽĨĞƐƐŝŽŶĂů�ŵŽƚŽƌͲƐƉŽƌƚƐ͕�ŚĞĂǀǇ�ǀĞŚŝĐůĞ�ŚǇďƌŝĚ�ƉƌŽƉƵůƐŝŽŶ͕�ƐƚĂƟĐ�ĞŶĞƌŐǇ�ĐŽŶǀĞƌƐŝŽŶ͕�ŚǇďƌŝĚ�ƌĂŶŐĞ�ĞǆƚĞŶĚĞƌ�Žƌ�/^'�ĐŽŶƚƌŽůůĞƌ͕�ĂŶĚ�ŵĂŶǇ�ŵŽƌĞ͘��^ƵŝƚĂďůĞ�ĨŽƌ�ŵŝůŝƚĂƌǇ��Kd^�ƵƐĂŐĞ͘ 
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�DW^��>�ϮϯƉ� 

�DW^��>�ϯϱƉ� 

�ĂƐǇ�ƚŽ�ƵƐĞ���E-ďĂƐĞĚ�ŶĞƚǁŽƌŬ�
ŶŽĚĞ 
�ƵƐƚŽŵ�͘ĚďĐ�ŵĞƐƐĂŐŝŶŐ� 
^ƚĂŶĚĂƌĚ�:ϭϵϯϵ�ŽŶ�ƌĞƋƵĞƐƚ 
�ǆƚĞŶƐŝǀĞ�ĨĞĞĚďĂĐŬ�ďƌŽĂĚĐĂƐƚ�
ŵĞƐƐĂŐŝŶŐ�ĨŽƌ�ĚĂƚĂůŽŐŐŝŶŐ 
�ĂůŝďƌĂƟŽŶ�ǁŝƚŚ�ƉƌŽĚƵĐƟŽŶ�
ƚŽŽůƐ 
W�-ďĂƐĞĚ�ƐĞƚƵƉ�ĂŶĚ�ƉƌŽŐƌĂŵͲ
ŵŝŶŐ�ƚŽŽůƐ�ĂǀĂŝůĂďůĞ�ĨŽƌ�ĨƌĞĞ 

�ŽŵƉĂƟďůĞ�ǁŝƚŚ�/^KϮϲϮϲϮ� 
ǀĞŚŝĐůĞ�ƐĂĨĞƚǇ�ĐĞƌƟĮĐĂƟŽŶ�;ŶŽƚ�
ƐƚĂŶĚĂůŽŶĞ�ĐŽŵƉůŝĂŶƚͿ 
/^Kϲϰϲϵ�,ŝŐŚ�sŽůƚĂŐĞ�^ĂĨĞƚǇ 
�ŽŵŵĂŶĚ�^ĂĨĞƚǇ�tĂƚĐŚĚŽŐ� 
(19,5210(17$/  
�ĞƐŝŐŶĞĚ�ƚŽ�/^KϭϲϳϱϬ�ŚĞĂǀǇ�
ǀĞŚŝĐůĞ�ĐůŝŵĂƟĐ͕�ŵĞĐŚĂŶŝĐĂů͕�
ĂŶĚ�ĞŶǀŝƌŽŶŵĞŶƚĂů� 
ƌĞƋƵŝƌĞŵĞŶƚƐ 
/^KϮϬϲϱϯ�ǁĂƐŚĚŽǁŶ�ͬ�ŚŝŐŚ�
ƉƌĞƐƐƵƌĞ�ǁĂƐŚ�ƌĂƚĞĚ 
>Žǁ-�ŽƐƚ�ĐĂďůĞ�ŐůĂŶĚ�ŝŶƚĞƌĨĂĐĞ�
ĨŽƌ�ƐŚŝĞůĚĞĚ�ƉŽǁĞƌ�ĐĂďůĞ� 
ǁŝƚŚŽƵƚ�ĞǆƉĞŶƐŝǀĞ�ĐŽŶŶĞĐƚŽƌƐ 
�Eϲ��ŽŽůĂŶƚ�ƉŽƌƚƐ—ĐĂŶ�ďĞ�
ĂĚĂƉƚĞĚ�ƚŽ�ĂŶǇ�ƐƚĂŶĚĂƌĚ�ŚŽƐĞ�
ĮƫŶŐ͕�ĂŶǇ�ĂŶŐůĞ 
ZŽďƵƐƚ͕�ĨĂƵůƚ-ƚŽůĞƌĂŶƚ�/'�d�
ƉŽǁĞƌ�ƐƚĂŐĞ 

Description Value 
Short Circuit Protection Yes 
Hardware Over-current, Over-voltage Protection Yes 
Vehicle System Power 9 .. 16VDC (12V Systems) 
Isolation – High-Voltage to Low-Voltage or to Case 2500Vrms 
Isolation – Low-Voltage to Case 50V 
Operating Temperature Range – coolant water – no derating -40 .. +80ºC 
Derated Coolant Temperature Range – derate 100% –> 0% +80°.. +105°C 
Non-Operating Temperature Storage Temperature -40 .. +105ºC -55 .. +105ºC 
Coolant Type 50/50 EGW 
Coolant Flow Rate 8—10 LPM (2 GPM min) 
Coolant Pressure Drop (60°C coolant at 10 LPM) �����EDU����N3D��SVL��30��� 
Maximum Coolant Pressure (absolute) 4.5 bar (450kPa / 65psia) 
Operating Shock (ISO 16750-3, Test 4.2.2.2) 500 m/s2 (50g), pending 
Operating Vibration (ISO 16750-3, 4.1.2.4 Test IV) 27.8 m/s2 (3grms), pending 
Environmental Protection Class (see ISO 20653) IP6K9K, IP67 
EMC compatibility IEC61000 / FCC Part 15 Class B, pending 

�ƵƚŽŵŽƟǀĞ�ƋƵĂůŝƚǇ�ĚĞƐŝŐŶ�ĂŶĚ�ŵĂŶƵĨĂĐƚƵƌŝŶŐ 
· �ƵƚŽŵŽƟǀĞ�ƋƵĂůŝĮĞĚ�Žƌ�ƚĞŵƉ�ƌĂŶŐĞ�ĐŽŵƉŽŶĞŶƚƐ͕�/W���ůĂƐƐ�ϯ�W���ĨĂď · d^ϭϲϵϰϵ-ĐŽŵƉůŝĂŶƚ�ĨŽƌŵĂů�ƉƌŽĚƵĐƚ�ĚĞǀĞůŽƉŵĞŶƚ�ƉƌŽĐĞƐƐĞƐ 
· �ƵƚŽŵŽƟǀĞ�ĚĞƐŝŐŶ�ǀĞƌŝĮĐĂƟŽŶ�ĂŶĚ�ƉƌŽĚƵĐƚ�ǀĂůŝĚĂƟŽŶ�ǁŝƚŚ�ĨƵůů��sWŶZ &Ƶůů�ƐĞƚ�ŽĨ�ŇĞǆŝďůĞ�ŝŶƚĞŐƌĂƚĞĚ�/ͬK · ϱs�ĂŶĂůŽŐ�ƉŽǁĞƌ�ĨŽƌ�ĞǆƚĞƌŶĂů�ƚƌĂŶƐĚƵĐĞƌƐ�ĂŶĚ� 
· ϱs�ĚŝŐŝƚĂů�ƉŽǁĞƌ�ĨŽƌ�ĞǆƚĞƌŶĂů�ĞŶĐŽĚĞƌ�ŽƉĞƌĂƟŽŶ 
· �ůů�ĞǆƚĞƌŶĂů�ŝŶƉƵƚƐ�ĐĂŶ�ďĞ�ƵƐĞĚ�ďǇ�ƚŚĞ�ƐǇƐƚĞŵ�ĐŽŶƚƌŽůůĞƌ�ĂƐ�ĚŝƐƚƌŝďƵƚĞĚ�/ͬK KŶ�ƚŚĞ�ŇǇ�ŵŽĚĞ�ƐǁŝƚĐŚŝŶŐ�ĂŶĚ�ƉĂƌĂŵĞƚĞƌ�ƵƉĚĂƚĞ�ŽǀĞƌ���E 
· ƐƉĞĞĚ�Žƌ�ƚŽƌƋƵĞ�ŵŽĚĞ�ŽŶ�ĐŽŵŵĂŶĚ�Ăƚ�^ƚĂƌƚ · dŽƌƋƵĞ�ůŝŵŝƚƐ�ĐĂŶ�ďĞ�ĐŚĂŶŐĞĚ�ĞǀĞƌǇ�ϲŵƐĞĐ 
· �ĐƟǀĞ����>ŝŶŬ�ĚŝƐĐŚĂƌŐĞ�ŽŶ�ĐŽŵŵĂŶĚ �ŽŶĮŐƵƌĂďůĞ�ĂƐ�ǀĞŚŝĐůĞ�ŵĂƐƚĞƌ�Žƌ�ƐůĂǀĞ · ��E�ŶĞƚǁŽƌŬ�ĂŶĚ�ƚŚƌŽƩůĞ�ƉŽƚ�ŝŶƚĞƌĨĂĐĞ�ŽƉƟŽŶƐ 
· DƵůƟ-ĐŽŶƚƌŽůůĞƌ�ĐŽŽƌĚŝŶĂƟŽŶ͕���-���/ŶƚĞƌĨĂĐĞ͕�ĐƵƐƚŽŵ�ŽƉƟŽŶƐ ^ŝŵƉůĞƐƚ�ƐĞƚƵƉ�ĂŶĚ�ŽƉĞƌĂƟŽŶ · ϭ�ŵŽƚŽƌ�ƚǇƉĞ�ƉĂƌĂŵĞƚĞƌ�ƐĞůĞĐƚƐ�ϵϬй�ŽĨ�ƌĞƋƵŝƌĞĚ�ƐĞƫŶŐƐ 
· ^ŝŵƉůĞ�ĮůĞ�ĚŽǁŶůŽĂĚ�ƚŽ�ĐůŽŶĞ�Ă�ǁŽƌŬŝŶŐ�ƐĞƚƵƉ 

WDϭϬϬ�WDϭϱϬ�WƌŽƉƵůƐŝŽŶ�/ŶǀĞƌƚĞƌƐ 

ZĂƟŶŐƐ�ƐƵďũĞĐƚ�ƚŽ�ĐŚĂŶŐĞ�ǁŝƚŚŽƵƚ�ŶŽƟĐĞ—ĐŽŶƐƵůƚ�ĨĂĐƚŽƌǇ dŚĞƐĞ�WƌŽƉƵůƐŝŽŶ�/ŶǀĞƌƚĞƌ�ƉƌŽĚƵĐƚƐ�ĂƌĞ�ĚĞƐŝŐŶĞĚ�ĂŶĚ�ŵĂŶƵĨĂĐƚƵƌĞĚ�ƚŽ�ĐŽŵƉůǇ�ǁŝƚŚ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ŝŶƚĞƌŶĂƟŽŶĂů�ƐƚĂŶĚĂƌĚƐ͗��/^Kϲϰϲϵ͕�/^Kϲϰϵϯ-ϯ͕�/^KϭϲϳϱϬ͕�/^KϮϬϲϱϯ͕�/��ϲϬϵϱϬ͕�ф/��ϲϭϬϬϬ�ƉĞŶĚŝŶŐх 
ZĂĐŝŶŐ�sĞƌƐŝŽŶ�ĂƌĞ�ĂǀĂŝůĂďůĞ�ƵŶĚĞƌ�ƐƉĞĐŝĂů�ŽƌĚĞƌ͗ -�WDϭϬϬ�yZ�ƉƌŽǀŝĚĞƐ�ϰϱϬ�ƌŵƐ�ƉĞĂŬ�ĐƵƌƌĞŶƚ�ŝŶ�ƚŚĞ�ƐŵĂůůĞƐƚ�ƉĂĐŬĂŐĞ�ĨŽƌ�ϰϬϬs-ĐůĂƐƐ�ĂƉƉůŝĐĂƟŽŶƐ -�WDϭϱϬ��Z�ƉƌŽǀŝĚĞƐ�ϰϬϬ�ƌŵƐ�ƉĞĂŬ�ĐƵƌƌĞŶƚ�ĨŽƌ�ϴϬϬs-ĐůĂƐƐ�ĂƉƉůŝĐĂƟŽŶƐ�ĨŽƌ�ϯϬϬŬt�ƉĞĂŬ�ŽƵƚƉƵƚ dŚĞƐĞ�ǀĞƌƐŝŽŶ�ƚƌĂĚĞ�ƵƐĞĨƵů�ŽƉĞƌĂƟŶŐ�ůŝĨĞ�ĨŽƌ�ŝŶĐƌĞĂƐĞĚ�ƉĞĂŬ�ƉŽǁĞƌ�ŚĂŶĚůŝŶŐ�ŝŶ�ƚƌĂŶƐŝĞŶƚƐ͘�� �ǆĂŵƉůĞ�ĂƉƉůŝĐĂƟŽŶƐ�ŝŶĐůƵĚĞ͗ 
· DŽƚŽƌĐǇĐůĞ�ƌĂĐŝŶŐ · >DW�ƉƌŽƚŽƚǇƉĞ�ĂŶĚ�&ŽƌŵƵůĂ��ĐŽŶƐƚƌƵĐƚŽƌƐ 
· ,ǇďƌŝĚ�^ƵƉĞƌĐĂƌ�ŵĂŬĞƌƐ  �ŽŶƐƵůƚ�ĨĂĐƚŽƌǇ�ĨŽƌ�ŵŽƌĞ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƐƵŝƚĂďŝůŝƚǇ�ŽĨ�ƚŚĞƐĞ�ƉƌŽĚƵĐƚ�ǀĂƌŝĂŶƚƐ�ŝŶ�ǇŽƵƌ�ĂƉƉůŝĐĂƟŽŶ͕�ĂŶĚ�ƚŽ�ƉůĂĐĞ�ŽƌĚĞƌƐ͘ 
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