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Abstract

The Rapid Equipping Force (REF) procured, deployed and assessed 

hybrid alternative and renewable energy systems as part of 

the Energy to the Edge (E2E) program.  The initial E2E program 

was expanded beyond Afghanistan to support Soldiers in Africa 

DQG�&HQWUDO�$PHULFD�DQG�WR�GHPRQVWUDWH�YDULRXV�FRQÀJXUDWLRQV�

LQFOXGLQJ�HQHUJ\�HIÀFLHQW�VKHOWHUV�DQG�V\VWHPV�DW�WHVW�VLWHV�LQ�WKH�

Continental United States (CONUS).  Hybrid power systems were 

successfully operated in a wide variety of locations supporting a 

range of capabilities including surveillance, aerostats, aircraft 

landing support, weather stations, entry control points (ECPs), and 

tactical operations centers (TOCs).

(QHUJ\�HIÀFLHQW�VKHOWHUV�DQG�V\VWHPV�SURYLGHG�LPSURYHG�TXDOLW\�RI�

OLIH�IRU�6ROGLHUV���7KH�EDVLQJ�FRQÀJXUDWLRQV�SURYLGHG�:DUÀJKWHUV�

with the comforts of garrison living in a tactical environment.  REF 

operational energy efforts have demonstrated the effectiveness of 

K\EULG�SRZHU�DQG�HQHUJ\�HIÀFLHQW�VKHOWHUV�DQG�V\VWHPV���)HHGEDFN�

from Soldiers and Operational Energy (OE) Advisors/Trainers has 

helped inform the defense community of the suitability and value 

RI�K\EULG�SRZHU�V\VWHPV�DQG�DOWHUQDWLYH�EDVLQJ�FRQÀJXUDWLRQ�

U.S. Army Rapid Equipping Force 
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Executive 
Summary

SPIRAL II EQUIPMENT ASSESSMENT 
EXECUTIVE SUMMARY
The Army Rapid Equipping Force (REF) bridges the divide across requirements, 

science and technology, prototyping, acquisition, and logistics to provide 

FDSDELOLWLHV�WR�WKH�:DUÀJKWHU�LQ�����GD\V�RU�OHVV���,Q�������WKH�5()�LQLWLDWHG�WKH�

Energy to the Edge (E2E) program to reduce operational energy in the Afghanistan 

battlespace.  The focus was on “the Edge”—those remote locations where Soldiers 

OLYH��WUDLQ��SODQ��DQG�ODXQFK�RSHUDWLRQV���7KH�NH\�FRPSRQHQW�RI�WKH�(�(�SURJUDP�LV�

Operational Energy (OE) Advisors/Trainers, which supports Soldiers in locations that 

DUH�KDUG�WR�UHDFK��DQG�ZKHUH�IXHO�GHOLYHULHV�DUH�GLIÀFXOW�DQG�RIWHQ�WUHDFKHURXV���

OE Advisors/Trainers not only assessed sites and implemented equipment solutions, 

EXW�DOVR�WUDLQHG�SRZHU�DQG�HQHUJ\�FRQFHSWV���:H�IRXQG�WKDW�LI�6ROGLHUV�ZHUH�QRW�

trained on the equipment, it would not be used.

The success of the initial E2E program at Forward Operating Bases (FOBs), Combat 

Outposts (COPs), and Village Stability Platforms (VSPs) in Afghanistan, resulted 

in the program expanding to also deploy OE Advisors/Trainers and additional 

capabilities to locations in Africa and Central America.  Additionally, various 

HTXLSPHQW�FRQÀJXUDWLRQV�ZHUH�XWLOL]HG�E\�WURRSV�DW�WUDLQLQJ�DQG�GHPRQVWUDWLRQ�

events in the Continental United States (CONUS), including the Army Expeditionary 

:DUIDUH�([SHULPHQW��$(:(��DW�)RUW�%HQQLQJ��WKH�1HWZRUN�,QWHJUDWLRQ�(YDOXDWLRQ�

�1,(��DW�)RUW�%OLVV�DQG�WKH�(IIHFWLYH�(QHUJ\�IRU�([SHGLWLRQDU\�2SHUDWLRQV�/LPLWHG�

2EMHFWLYH�([SHULPHQW��(�;�/2(��DW�)RUW�(XVWLV�

7KH�5()�LQLWLDOO\�SURFXUHG�YDULRXV�HTXLSPHQW�VROXWLRQV�NQRZQ�DV�´6SLUDO�,�µ�DQG�

D�IROORZ�RQ�SURFXUHPHQW��´6SLUDO�,,�µ�,QIRUPDWLRQ�RQ�6SLUDO�,�ZDV�SURYLGHG�LQ�WKH�

´6SLUDO�,�(TXLSPHQW�$VVHVVPHQWµ�5HSRUW�FRPSOHWHG�LQ�$SULO������DQG�WKH�´(QHUJ\�WR�

WKH�(GJH��(�(�µ�5HSRUW�FRPSOHWHG�LQ�0DUFK��������7KH�8�6��$UP\�0DWHULDO�6\VWHPV�

$QDO\VLV�$FWLYLW\��$06$$��FROOHFWHG�GDWD�DW�1,(�DQG�GRFXPHQWHG�ÀQGLQJV�LQ�WKH�

“Analysis of the REF E2E Renewable/Alternative Energy Solutions” published in 

)HEUXDU\��������7KHVH�UHSRUWV��DV�ZHOO�DV�RSHUDWLRQDO�IHHGEDFN�E\�6ROGLHUV�DQG�2(�

Advisors/Trainers, resulted in identifying improvements that were implemented in 

WKH�IROORZ�RQ�6SLUDO�,,�SURFXUHPHQW���7KLV�UHSRUW�GRFXPHQWV�WKH�ÀQGLQJV�RI�6SLUDO�

,,�HTXLSPHQW�GHSOR\PHQWV�DQG�GHPRQVWUDWLRQV���:KLOH�WKH�DVVHVVPHQW�ÀQGLQJV�DUH�

VXPPDUL]HG�EHORZ��WKH�LQGLYLGXDO�DVVHVVPHQWV�FDQ�EH�IRXQG�LQ�WKH�$SSHQGL[HV�



Executive Summary

2 |Energy to the Edge

7KLV�UHSRUW�LV�GLYLGHG�LQWR�ODUJH�K\EULG�V\VWHPV��SURYLGLQJ�SRZHU�LQ�WKH���N:�

�NLORZDWWV��WR���N:�UDQJH��PHGLXP�V\VWHPV�IURP��N:�WR���N:�DQG�VPDOO�K\EULG�

V\VWHPV�ZLWK�SRZHU�FDSDELOLWLHV�EHORZ��N:���$IWHU�K\EULG�SRZHU�V\VWHPV��EDVLQJ�

FRQÀJXUDWLRQV�DQG�YDULRXV�HQHUJ\�HIÀFLHQW�VKHOWHUV�ZLWK�LQWHJUDWHG�ZDWHU�DQG�

power systems are discussed. 

Hybrid power systems were successfully operated in a wide variety of locations 

supporting a range of capabilities including surveillance, aerostats, aircraft landing, 

weather stations, entry control points (ECPs), and tactical operations centers 

(TOCs).  As a result of the successful integration with hybrid power, several Program 

Managers (PMs) have included hybrid power in Program of Records (PORs).  For 

H[DPSOH��WKH�3URGXFW�0DQDJHU��3G0��(OHFWUR�2SWLFV�,QIUDUHG�3D\ORDGV��(2,5�� 

ZLOO�ÀHOG�D�K\EULG�SRZHU�V\VWHP�ZLWK�IXWXUH�5$,'�V\VWHPV�DQG�WKH�8�6��$UP\�

Hands on training with power management system for the TALS.
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8QPDQQHG�$LUFUDIW�6\VWHPV�3URMHFW�2IÀFH�LV�FRQVLGHULQJ�D�VLPLODU�V\VWHP�IRU�WKH�

Tactical Automatic Landing System (TALS).  Hybrid systems reduced fuel demand, 

improved operational availability, and had more applications when integrated with 

D�PLOLWDU\�7DFWLFDO�4XLHW�*HQHUDWRU��74*����6PDOO�K\EULG�V\VWHPV�ZRUNHG�ZHOO�IRU�

Soldier power during dismounted operations and warm basing.  Troops were able 

to reduce the number of batteries they carried because systems could be charged 

away from base operations.  Beyond fuel savings, units are seeing an expansion in 

operational capability in terms of providing power generation to systems that can 

now be placed outside of an area where power is unavailable.  This allows systems 

to operate for longer periods of time without refueling, thus extending  

mission duration.

(QHUJ\�HIÀFLHQW�VKHOWHUV�DQG�V\VWHPV�SURYLGHG�LPSURYHG�OLYLQJ�FRQGLWLRQV�IRU�

6ROGLHUV���%DVLQJ�FRQÀJXUDWLRQV�SURYLGHG�:DUÀJKWHUV�ZLWK�WKH�FRPIRUWV�RI�JDUULVRQ�

OLYLQJ�LQ�D�WDFWLFDO�HQYLURQPHQW���,Q�DGGLWLRQ�WR�VKHOWHUV�WKDW�SURWHFWHG�IURP�WKH�

elements, structures were allocated for dining, hygiene, laundry, and billeting, 

DV�ZHOO�DV�WKH�72&���:KLOH�WKH�FRQWDLQHUL]HG�OLYLQJ�RI�WKH�+HDY\�&DPSV�ZHUH�DQ�

improvement over traditional tent structures, Material and Handling Equipment 

�0+(��ZDV�UHTXLUHG�IRU�VHWXS�DQG�PRYHPHQW�RI�WKH�5LJLG�:DOO�&DPSV��5:&V���

7KHVH�V\VWHPV�PD\�ZRUN�EHVW�DW�HQGXULQJ�EDVH�ORFDWLRQV���7KH�+HDY\�&DPSV�

were demonstrated at CONUS locations and some subcomponents need additional 

demonstration.  Additional analyses are ongoing in operational environments.   

Lite Camps used soft-sided structures designed for better mobility and are in use  

in Africa and Central American military operations.
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“The dramatic increase in safety that this base saw is due in large 

part to all the efforts that the REF put forth here (providing a hybrid 

power solution for remotely positioned RAID towers).  You made a 

substantial contribution to the NKAIA Force Protection Group that  

I’ll always remember.”  

  - CPT Stephen Caldwell, U.S. Army 

7KLV�SLFWXUH�ZDV�WDNHQ�RQ�4DVDED�PRXQWDLQ�DW�WKH�EDVH�RI�D�UHFHQWO\�LQVWDOOHG�5$,'�
7RZHU��7KLV�DHULDO�YLHZ�GHSLFWV�ZKHUH�URFNHWV�DWWDFNV�ZHUH�EHLQJ�ODXQFKHG�EHWZHHQ�
the summit and the FOB. 
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Purpose
SPIRAL II EQUIPMENT  
ASSESSMENTS PURPOSE
The REF procured, trained, deployed and assessed hybrid alternative and 

UHQHZDEOH�HQHUJ\�V\VWHPV�DQG�HQHUJ\�HIÀFLHQW�VKHOWHU�V\VWHPV�LQ�DQ�HIIRUW�FDOOHG�

“Energy to the Edge (E2E).”  OE Advisors/Trainers traveled to FOBs, COPs, and VSPs 

in Afghanistan, Africa, and Honduras as well as to test and training sites at  

Fort Benning, Fort Bliss, and Fort Eustis to implement material solutions for 

improving energy security.

Training Soldiers on hybrid power equipment.
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Table 1.  Locations Where Systems Are Deployed.
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Scorpion 
Hunter     1 1

 T-Series 910 6 6 4    

SS400 12 11 3   

FORGE  
440 & 510

10 6 3    1

1kW Flex Fuel 10 57  3   1 

WASP 56      

LDSS 2* 1*  1 1 1

Dining Facility 2*   1 1

Hygiene 
Center

2*   1 1

Kitchen 2*   1 1

Billets 2*   1 1

TOC & ADMIN 2*   1 1

Air-to-Water    2  

SWRS    1 1

GET Trailer 6 4 1

Radome 6 4 1

307 Billet 6 4 1

Shower Facility 6 4 1

HEX Dome 6 6 4 1

1.5 Ton ECU 30   

* awaiting installation

KEY
+($9<�
+<%5,'

0(',80�
+<%5,'

SMALL 
+<%5,'

Heavy 
CampS /,7(�&$036
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Systems Evaluated: Hybrids

7KH�6FRUSLDQ�+XQWHU��7�6HULHV������66����DQG�)25*(�HQHUJ\�V\VWHPV�ZHUH�K\EULG�

technologies that combined military TQGs with commercial solar panels, batteries, 

DQG�LQYHUWHUV���7KH�)25*(�6SLUDO�,�YDULDQW�DQG�:$63�ZHUH�UHQHZDEOH�V\VWHPV�WKDW�

GLG�QRW�KDYH�D�JHQHUDWRU���7KH�66�����7�6HULHV������)25*(����������DQG�:$63�

ZHUH�LPSURYHPHQWV�RI�WKH�6SLUDO�,�GHVLJQV�6�����+�6HULHV��)25*(������DQG�63$&(6��

respectively. These general improvements were:

1. (IÀFLHQF\�²�Solar panels were improved to increase solar collection and 

DGGLWLRQDO�EDWWHULHV�ZHUH�DGGHG�IRU�LPSURYHG�HIÀFLHQF\��

2. Mobility -�6RODU�SDQHOV�ZHUH�UHGXFHG�LQ�VL]H�WR�LPSURYH�SDFNDJLQJ��

which improved mobility.

3. 3RZHU�'LVWULEXWLRQ�² Cables were added to allow better distribution of 

the power.

4. 74*�%DWWHU\�&KDUJLQJ�²�,Q�VRPH�K\EULG�V\VWHPV��D�1$72�VODYH�ZDV�

DGGHG�WR�FRQQHFW�WR�WKH�EDWWHU\�EDQN�WR�NHHS�WKH�74*�EDWWHU\�FKDUJHG� 

�66�����7�6HULHV������DQG�)25*(���� 

Systems Evaluated:  Shelter and Support Systems

The shelter systems evaluated were Heavy Camps and Lite Camps.  The heavy 

DQG�OLWH�FRQÀJXUDWLRQV�FRUUHVSRQG�WR�WKH�W\SH�RI�VKHOWHU�HLWKHU�ULJLG�RU�VRIW�ZDOO���

+HDY\�&DPSV�XVHG�5:&�H[SDQGDEOH�FRQWDLQHUL]HG�V\VWHPV���7KH�5:&�LV�EDVHG�

RQ�WKH�(QHUJ\�(IÀFLHQW�6KHOWHU�6\VWHP��(�6�����7KH�5:&�SURYLGHV�VKHOWHUV�IRU�

VOHHS��SHUVRQDO�K\JLHQH�QHHGV��IRRG�VHUYLFH�RSHUDWLRQV��URXWLQH�RSHUDWLRQDO�WDVNV��

DQG�FDQ�VHUYH�DV�72&V���7KH�5:&�XWLOL]HV�SRZHU�PDQDJHPHQW�DQG�ZDWHU�UH�XVH�

WHFKQRORJ\�WR�UHGXFH�HQHUJ\�DQG�ZDWHU�FRQVXPSWLRQ���,W�LQFRUSRUDWHV�WKH�ODWHVW�

WHFKQRORJ\�LQ�PRELOH�VKHOWHU�GHVLJQ�DQG�FRQVWUXFWLRQ�WR�LQFUHDVH�HQHUJ\�HIÀFLHQF\��

reduce weight and increase mobility.  The camp can be transported by land, sea 

RU�DLU�LQWHUPRGDO�V\VWHPV���)RU�VWRUDJH�DQG�WUDQVSRUW��WKH�5:&�FRQWDLQV�PRVW�RI�

LWV�FRPSRQHQWV�LQVLGH�WKH�VWRZHG�(�6��VKHOWHUV���7KH�(�6��VKHOWHU�LV���·�[��·�ZKHQ�

stowed and expands to 20’ x 20’ when deployed.  Tricon containers are used for 

general storage and transportation of additional equipment, primarily power, and 

water management systems, including cabling, hoses and support equipment.   
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The Heavy Camps have the Load Demand Start Stop (LDSS) power management 

V\VWHP��NLWFKHQ�DQG�ODXQGU\�IDFLOLW\���7KH�+HDY\�&DPSV�VXSSRUW�ELOOHWLQJ�DQG�72&�

$GPLQ�IXQFWLRQV���7KH�/LWH�&DPSV�XVH�YDULRXV�WHQW�FRQÀJXUDWLRQV�VXFK�DV�WKH������ 

+(;�'RPH��DQG�5DGRPH�GLG�QRW�KDYH�NLWFKHQ�RU�ODXQGU\�IDFLOLWLHV���7KH�/LWH�&DPSV�

supported billeting, TOC/Admin, shower, and latrine functions.

6KHOWHU�VXSSRUW�V\VWHPV�LQFOXGHG�WKH�/'66��$LU�WR�:DWHU��6KRZHU�:DWHU�5HXVH�

6\VWHP��6:56���*HQHUDWRU�DQG�(QYLURQPHQWDO�&RQWURO�7UDLOHU��*(7��DQG�D�����7RQ�

Environmental Control Unit (ECU).

Table 2.  Equipment Capabilities.

PRODUCT CAPABILITY CATEGORY SPIRAL I 

Scorpion Hunter ��N:�RI�3RZHU Hybrid  

T-Series 910 ���N:�RI�3RZHU Hybrid H-Series

SS400 ���N:�RI�3RZHU Hybrid 66���

FORGE 440 & 510 ����N:�RI�3RZHU Hybrid �)RUJH����

1kW Flex Fuel 700 watts of Power Hybrid 4LQHWLF�-3��

WASP ����:DWWV�%DWWHU\�
Power Hybrid SPACES

LDSS Power Management Heavy Camps  

Dining Facility DFAC Heavy Camps  

Hygiene Center Hygiene & Laundry Heavy Camps  

Kitchen Prepare Meals Heavy Camps  

Billets Living Space Heavy Camps  

TOC & ADMIN Mission Command Heavy Camps  

Air-to-Water 3RWDEOH�:DWHU Heavy Camps  

SWRS 5HF\FOH�*UD\�:DWHU Heavy Camps  

GET Trailer Power Supply Lite Camps  

Radome Mission Command Lite Camps  

307 Billet Living Space Lite Camps  

Shower Facility Living Space Lite Camps  

HEX Dome 6 TOC Lite Camps  

1.5 Ton ECU Heating/Cooling Lite Camps  

KEY
+($9<�
+<%5,'6

0(',80�
+<%5,'6

SMALL 
+<%5,'6

Heavy 
CampS /,7(�&$036



U.S. Army Rapid Equipping Force



3.0 Findings 
& Recommendations



U.S. Army Rapid Equipping Force | 13

Findings and Recommendations

Findings 
& Recommendations

SPIRAL II EQUIPMENT ASSESSMENTS 
FINDINGS AND RECOMMENDATIONS
Findings: Large and Medium Hybrid Power Systems

+\EULG�SRZHU�V\VWHPV���N:�WR���N:��ZHUH�VXFFHVVIXOO\�RSHUDWHG�LQ�D�ZLGH�YDULHW\�

of locations supporting multiple capabilities.  Matching the large, and medium   

hybrid systems with the proper equipment improved operations.  Hybrids were 

used to power surveillance, aerostats, aircraft landing, weather stations, ECPs, 

and TOCs.  Hybrid power systems had more applications when integrated with 

D�PLOLWDU\�74*���7KH�6FRUSLRQ�+XQWHU��7�6HULHV������66�����DQG�)25*(���������

augmented the TQG to provide power from solar energy resulting in reduced 

JHQHUDWRU�RSHUDWLRQ���:KLOH�WKHUH�ZHUH�FDVHV�ZKHUH�74*V�GLG�QRW�WXUQ�RQ��D�

generator provided power in periods where there was little or no sun for extended  

SHULRGV�RI�WLPH���,Q�VXPPDU\��WKH�EHQHÀWV�RI�ODUJH�K\EULG�V\VWHPV�

• Reduced generator run time resulting in less refueling,

• ,QFUHDVHG�V\VWHP�DYDLODELOLW\�

• Prevented power outages,

• ,QFUHDVHG�RSHUDWLRQDO�UHDGLQHVV�

• Reduced power interruptions,

• Reduced generator maintenance,

• ,QFUHDVHG�SRZHU�VXUHW\�

• Provided continued operations when the prime power source failed,

• Prevented disruptions to operations, and

• Provided clean power waveforms for sensitive electronics.

Individual Systems

Scorpion Hunter�²�$�3OXJ�DQG�3OD\�FRQÀJXUDWLRQ�WKDW�VXSSRUWHG�ODUJHU�SRZHU�

demands (TOC and Admin shelters) and was easy to set up.  The system did require 

D�IRUNOLIW�WR�PRYH�WKH�WZR�FRQWDLQHUV�
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Findings and Recommendations

T-Series 910 ²�$�WUDLOHU�PRXQWHG�VRODU��EDWWHU\�DQG�74*�FRQÀJXUDWLRQ�WKDW�KDG�

increased mobility due to the trailer.  This system was used to operate weather 

VWDWLRQV��(&3V��&RQWDLQHUL]HG�:HDSRQ�6\VWHP��&:6��LQ�$IJKDQLVWDQ��DQG�XVHG�WR�

power Lite Camps in Africa.  Two vehicles are required to transport the entire 

system and could be improved if combined into one trailer.

SS400�²�$�VPDOOHU�VL]HG�V\VWHP�WKDW�FDQ�EH�VOLQJ�ORDGHG�DQG�LV�VFDODEOH�E\�DGGLQJ�

DGGLWLRQDO�VRODU�SDQHOV�RU�EDWWHULHV���7KH�66����ZDV�XVHG�LQ�D�ZLGH�UDQJH�RI�

V\VWHPV��5$,'��ZHDWKHU�VWDWLRQV��72&�8Q�LQWHUUXSWHG�3RZHU�6XSSO\��836���5($3��

7$/6��DQG�/LWH�&DPSV��LQ�PXOWLSOH�WKHDWHUV�RI�RSHUDWLRQ���0LQRU�PRGLÀFDWLRQV�WR�

the inverter are recommended to improve the design.

FORGE 440/510�²�$�PDQ�SRUWDEOH�PRGXODU�V\VWHP�WKDW�FDQ�ÀW�D�ZLGH�UDQJH�RI�

DSSOLFDWLRQV��,W�ZDV�FRQÀJXUHG�ZLWK�D��N:�74*�WR�SRZHU�WKH�&:6��72&�836��DQG�

Mortar Fire Control Systems (MFCS).  Lithium batteries were used which reduce 

ZHLJKW�ZKLOH�LPSURYLQJ�HQHUJ\�GHQVLW\���7KH�V\VWHP�ZDV�XVHG�WR�SRZHU�NLWFKHQV��

PRUWDU�ÀUH�FRQWURO�DQG�GLQLQJ�DUHDV�LQ�$IJKDQLVWDQ��DV�ZHOO�DV�SURYLGLQJ�SRZHU�WR�

/LWH�&DPSV�LQ�866287+&20�DQG�86$)5,&20�

 
Findings: Small Power Systems  

6PDOOHU�K\EULG�V\VWHPV���N:�DQG�EHORZ��VXFK�DV�WKH��N:�)OH[�)XHO�DQG�:$63�

VXSSRUWHG�WURRSV�GXULQJ�GLVPRXQWHG�RSHUDWLRQV�DQG�ZDUP�EDVLQJ��:DUÀJKWHUV�XVHG�

WKH�:$63�WR�FKDUJH�WDFWLFDO�UDGLRV�DQG�SHUVRQDO�HOHFWURQLF�GHYLFHV�SRZHUHG�E\�

batteries. The result reduced the need to carry replacement batteries of different 

VL]HV�DQG�W\SHV���7KH�:$63�KDV�WKH�DGGHG�EHQHÀW�WR�FDSWXUH�HQHUJ\�IURP�GLYHUVH�

VRXUFHV�VXFK�DV�VRODU��YHKLFOH�DQG�JULG�SRZHU���7KH��N:�)OH[�)XHO�LV�D�VPDOO�PDQ�

portable generator that provided reliable mission support to Special Operations 

)RUFHV��62)��WURRSV�LQ�$IULFD���,W�ZDV�XVHG�WR�SRZHU�WKH�*OREDO�5DSLG�5HVSRQVH�

,QWHOOLJHQFH�3DFNDJH��*55,3���ZDUP�EDVLQJ�DW�&DPS�&ODUN�DQG�XVHG�WR�VXSSRUW�

WKH�HOHFWLRQV�LQ�$IJKDQLVWDQ���,W�FDQ�DOVR�EH�XVHG�LQGRRUV�DQG�RSHUDWH�RQ�DQ\�

FRPEXVWLEOH�OLTXLG�RU�JDV���,Q�VXPPDU\��WKH�EHQHÀWV�RI�VPDOO�K\EULG�V\VWHPV�

• ,QFUHDVHG�V\VWHP�DYDLODELOLW\�

• Reduced the need to carry multiple spare batteries,

• ,QFUHDVHG�RSHUDWLRQDO�UHDGLQHVV�

• Provided portable power generation, and

• ,QFUHDVHG�PRELOLW\�



U.S. Army Rapid Equipping Force | 15

Findings and Recommendations

Individual Systems

Flex Fuel Generator – A portable multi-fueled generator that was small and 

light at 30 lbs without fuel.  The system could be operated indoors and provided 

LPPHGLDWH�IXQFWLRQDOLW\���,W�ZDV�YHU\�XVHIXO�WR�RSHUDWH�RQ�DQ\�IXHO��EXW�WKH�HWKHU�

UHTXLUHG�WR�VWDUW�WKH�V\VWHP�FDQ�EH�GLIÀFXOW�WR�ÀQG�DQG�UHVXSSO\�

WASP – A battery-charging system that can harvest power from multiple sources 

including solar, fuel cell, vehicle and grid power.  The system was used widely in 

Afghanistan for individual Soldier power.  One noted limitation was that it was 

unable to supply power to laptop computers due to the inverter’s limitations.  A 

pure sine wave inverter is required, and was procured by the OE Advisors/Trainers 

to enable use with laptops.

Recommendations: Hybrid Power System 

)HHGEDFN�IURP�:DUÀJKWHUV�RQ�WKH�V\VWHPV�ZDV�SRVLWLYH���+\EULG�SRZHU�V\VWHPV�

SURYLGHG�PHDVXUDEOH�EHQHÀWV�VXFK�DV�UHGXFHG�IXHO�DQG�UHGXFHG�JHQHUDWRU�

maintenance.  The requirements for logistics and maintenance personnel was 

UHGXFHG�DV�D�UHVXOW���7KHUH�ZHUH�IDYRUDEOH�LPSDFWV�WKDW�FDQQRW�EH�TXDQWLÀHG�VXFK�

as increased operational availability and clean power.  Beyond the fuel savings 

and increase in combat power, units are seeing an expansion in operational 

capability  in terms of providing spot power generation to Command, Control, 

&RPPXQLFDWLRQV��&RPSXWHUV��,QWHOOLJHQFH��6XUYHLOODQFH�$1'�5HFRQQDLVVDQFH�

�&�,65���IRUFH�SURWHFWLRQ��DQG�0LVVLRQ�&RPPDQG�V\VWHPV�WKDW�FDQ�QRZ�EH�SODFHG�

outside of an area where prime power is unavailable at the tactical edge.  

Addtionally these systems can be operated for longer periods of time without 

refueling.

+\EULG�V\VWHPV�ZRUN�EHVW�ZKHQ�PDWFKHG�WR�WKH�FRUUHFW�V\VWHP��EXW�QRW�DOO�K\EULG�

V\VWHPV�ZRUN�ZHOO�LQ�DOO�FDVHV���6\VWHPV�LQ�WKH���N:�UDQJH�DQG�EHORZ�DUH�VXLWHG�

well for hybrid applications, due to better mobility.  The larger the power demand, 

the more solar panels and/or batteries are required, which reduces mobility.

1. ,PSURYHPHQWV�QHHG�WR�EH�PDGH�LQ�VRODU�SDQHO�FROOHFWLRQ�WR�PDNH�WKHP�

OLJKWHU�DQG�PRUH�HIÀFLHQW���

2. Batteries should be improved and better matched to improve energy 

storage and reduce weight.  
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3. ,QYHUWHUV�VKRXOG�EH�LPSURYHG�WR�HOLPLQDWH�SRZHU�ORVV�ZKHQ�FRQYHUWLQJ�

power from the generators and the batteries.

��� Systems need to be deployed in other climates, including cold weather 

ORFDWLRQV�OLNH�$ODVND��WR�IXOO\�DVVHVV�RSHUDWLRQDO�XVH�

��� :DWHU�V\VWHPV�VKRXOG�EH�LQFOXGHG�WR�GHWHUPLQH�WKH�EHQHÀWV�RI�K\EULG�

power on water systems, as well as the ability to reduce logistics for  

water replenishment.

��� ,QYHUWHUV�UHFWLÀHUV�VKRXOG�EH�LPSURYHG�WR�SURYLGH�PRUH�ÁH[LEOH�SRZHU�

conversion, including conversion from local power grids.

 
Findings: Shelter and Support Systems 

Overall, all shelter systems were an improvement over the traditional canvas tent 

VWUXFWXUHV���)RU�WKH�+HDY\�&DPSV��WKH�FRQWDLQHUL]HG�VROXWLRQV�ERWK�LPSURYHG�DQG�

UHGXFHG�PRELOLW\���:KLOH�WKH�LQWHU�PRGXODU�GHVLJQ�PDGH�WKH�(�6��HDV\�WR�PRYH�

as a system, they were heavy and required material handling equipment (MHE) 

IRU�PRYHPHQW���7KHVH�FDPSV�ZRUN�EHVW�DW�ORFDWLRQV�WKDW�DUH�PRUH�HQGXULQJ���7KH�

OLPLWDWLRQ�RQ�WKH�5:6�VKHOWHUV�ZDV�WKH�QHHG�IRU�0+(�IRU�ORDGLQJ�DQG�HPSODFHPHQW���

$Q�DGGLWLRQDO�FRQFHUQ�ZDV�WKDW�LI�VDQG�DQG�GHEULV�PDGH�LW�LQWR�WKH�ÁRRU�MRLQWV��WKH\�

EHFDPH�GLIÀFXOW�WR�FROODSVH�

:KLOH�WKH�+HDY\�&DPSV�VKRZHG�SURPLVH�ZLWK�WURRSV��DGGLWLRQDO�DQDO\VLV�LV�RQJRLQJ���

7KH�/LWH�&DPSV�ZHUH�PRELOH�DQG�HDV\�WR�HUHFW���:KLOH�WKH�FRQFHSW�RI�UHXVLQJ�

ZDWHU�KDV�PDQ\�EHQHÀWV�LQ�UHGXFLQJ�ORJLVWLFV��WKH�6:56�GLG�QRW�RSHUDWH�ZHOO�DQG�

UHTXLUHG�VLJQLÀFDQW�WUDLQLQJ���0DQ\�RI�WKH�6:56�LVVXHV�FDQ�EH�DWWULEXWHG�WR�TXDOLW\�

control problems and that the system was not operated as designed to support the 

UHFRPPHQGHG�����SHUVRQQHO���7KH�$LU�WR�:DWHU�V\VWHP�ZDV�QRW�WHVWHG�DW�D�ORFDWLRQ�

where there was enough water to extract from the atmosphere.  The GET was a 

JRRG�FRQFHSW��EXW�WKH�(&8�ZDV�RYHUVL]HG�IRU�XVH�ZLWK�/LWH�&DPSV���:KLOH�WKH�/'66�

had several operational problems that were not fully resolved, the camp never  

lost power.

Individual Systems: Heavy Camps

LDSS – A power management system that used the military TQGs.  The system 

DXWRPDWLFDOO\�VWDUWHG�DQG�VWRSSHG�JHQHUDWRUV�EDVHG�RQ�SRZHU�GHPDQG���:KLOH�WKH�

system did reduce fuel use, there were several operational issues due to Electro 

0DJQHWLF�,QWHUIHUHQFH��(0,��ZKLFK�UHVXOWHG�LQ�FRPPXQLFDWLRQ�SUREOHPV�LQ�WKH�
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controller that must be resolved by the system developer.  Additionally, the system 

KDG�D�ODUJH�IRRWSULQW�DQG�KDG�WR�EH�PRYHG�E\�ÁDWEHG�WUXFNV�

6KHOWHU�²�'LQLQJ�)DFLOLW\�²�$�FRQWDLQHUL]HG�VKHOWHU�WR�DFFRPPRGDWH�WDEOHV�DQG�

FKDLUV�IRU�XS�WR����SHUVRQQHO�WKDW�FRQQHFWHG�WR�WKH�NLWFKHQ�VKHOWHU���7KH�VKHOWHU�

ZDV�VHW�XS�LQ����PLQXWHV�ZLWK�WKH�WDEOH�DQG�FKDLUV�WDNLQJ�DQ�DGGLWLRQDO����PLQXWHV��

6KHOWHU�²�+\JLHQH�)DFLOLW\���$�FRQWDLQHUL]HG�VKHOWHU�HTXLSSHG�ZLWK�ODWULQHV��
showers, and laundry.  For storage and transport, panels were stored inside the 

(�6��VKHOWHUV���7KLV�V\VWHP�FRXOG�EH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�6:56�

6KHOWHU�²�.LWFKHQ�²�$�FRQWDLQHUL]HG�VKHOWHU�ZLWK�FRRNLQJ��FOHDQLQJ�DQG�VHUYLQJ�
equipment to support a company, which could connect to the dining facility.  The 

FRQÀJXUDWLRQ�FRXOG�EH�VHWXS�DQG�UHDG\�WR�FRRN�LQ����PLQXWHV�

Shelter - Billets���$�VKHOWHU�WKDW�FDQ�KROG����EHGV��FRPSOHWHO\�VWRUHG�DQG�VWRZHG�LQ�

WKH�(�6��FRQÀJXUDWLRQ���3RZHU�RXWOHWV�DUH�LQFOXGHG�ZLWK�QR�QHHG�WR�UXQ� 

additional wiring.  

6KHOWHU�²�&3��$'01�- A shelter that can serve as a Command Post (CP) or other 

function, and could be set up in 30 minutes.  

$LU�WR�:DWHU�²�A system that harvests water from the humidity in the air and is 

DGYHUWLVHG�WR�SURGXFH�����JDOORQV�RI�FOHDQ�GULQNLQJ�ZDWHU�SHU�GD\���+RZHYHU��WKH�

V\VWHP�ZDV�GHPRQVWUDWHG�DW�1,(�LQ�7H[DV�ZKHUH�KXPLGLW\�ZDV�OHVV�WKDQ�WKH�����

required.  Recommend this system be used in a different environment to fully 

access operational capability.

6:56�² A self-contained water treatment system to treat and reuse gray 

water from showers  and laundry.  The system had multiple problems due to 

manufacturing and quality control issues, as well as not having enough users to 

IXOO\�H[SORLW�WKH�V\VWHP���%HFDXVH�RI�WKLV�ODFN�RI�XVH��LW�ZRXOG�KDYH�WR�EH�UHVWDUWHG�

UHSHDWHGO\��ZKLFK�UHTXLUHG����PLQXWHV�WR�EH�RSHUDWLRQDO���5HFRPPHQG�WKLV�V\VWHP�

EH�JLYHQ�DGGLWLRQDO�WHVWLQJ�DW�WKH�����SHUVRQQHO�OHYHO�IRU�IXUWKHU�DVVHVVPHQW�

Lite Camps

*(7�²�$���N:�JHQHUDWRU�DQG�HLJKW�7RQV��IRXU�7RQV�SHU�VKHOWHU��(&8�PRXQWHG�RQ�

D�+00:9�FDSDEOH�WUDLOHU���7KH�FRQÀJXUDWLRQ�ZDV�GHVLJQHG�WR�VXSSRUW�WZR�����

VKHOWHUV�DQG�ZDV�GHSOR\HG�WR�86$)5,&20�DQG�866287+&20�IRU�XVH�ZLWK�WKH�
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/LWH�&DPSV���7KH�V\VWHP�ZDV�RYHUVL]HG�IRU�WZR�WHQWV��\HW�GLG�QRW�KDYH�RWKHU�

distribution outlets to heat/cool additional tents.

Shelter - Radome - $�VRIW�VKHOO�GRPH�WHQW�WKDW�LV�VXSSRUWHG�E\�LQÁDWHG�DLU�

EHDPV��7KH�V\VWHP�ZDV�GHSOR\HG�WR�86$)5,&20�DQG�866287+&20���7KH�VKHOWHU�LV�

lightweight and is easily set up.  The intent of the Radome was to house radar or 

6DWHOOLWH�&RPPXQLFDWLRQ��6$7&20��HTXLSPHQW���,W�FRXOG�EH�XVHG�IRU�SHUVRQQHO�LI�D�

radiant barrier and HVAC are added.

6KHOWHU�²�����%LOOHW�7HQW�²�$�VRIW�VKHOO�PRGXODU�WHQW�WKDW�FDQ�KRXVH�������

SHUVRQQHO���$�UDGLDQW�EDUULHU�ZDV�LQFOXGHG�WR�KHOS�LPSURYH�+9$&�HIÀFLHQF\���$�

PLQLPXP�RI�HLJKW�SHUVRQV�FRXOG�HUHFW�WKH�VWUXFWXUH�LQ�������PLQXWHV���$�OLPLWDWLRQ�

ZDV�WKDW�WKHUH�ZDV�RQO\�D�VLQJOH�EUHDNHU�ER[�WR�VXSSRUW�WKH�HQWLUH�WHQW�

Shower Facility - An airbeam shelter was used to house the shower and hygiene 

components of the Lite Camp.  The design included four showers, hot water heater, 

VXPS�SXPS��WKUHH�VLQNV��SOXPELQJ�DQG�JUD\�DQG�ZKLWH�ZDWHU�VWRUDJH�WR�VXSSRUW�

������SHUVRQQHO���&RQVWUXFWLRQ�RI�WKLV�VKHOWHU�ZDV�PXFK�PRUH�WLPH�FRQVXPLQJ�WKDQ�

WKH�RWKHU�/LWH�&DPS�VWUXFWXUHV�������+(;�'RPH��DQG�5DGRPH��

+(;�'RPH�²�A soft shell dome used as a Command Post (CP) for up to 10 personnel. 

7KH�V\VWHP�LV�YHU\�FRPSDFW�DQG�HDVLO\�WUDQVSRUWHG�E\�+00:9���:KLOH�WKH�V\VWHP�

FDQ�EH�HUHFWHG�LQ����PLQXWHV�ZLWK�VL[�SHUVRQQHO��WHDU�GRZQ�UHTXLUHV�PXOWLSOH�

LWHUDWLRQV�WDNLQJ�EHWZHHQ�IRXU�WR�VL[�KRXUV�HDFK�

����7RQ�(&8�²�$�VLQJOH�SKDVHG�KLJKO\�HIÀFLHQW�KHDW�SXPS�GHVLJQHG�IRU�VPDOOHU�

applications and used to replace the eight Ton ECUs.  The smaller design with a 

KDQGOH�FDUW�FRXOG�EH�PRYHG�E\�RQH�6ROGLHU��LQFOXGLQJ�WKH�GXFW�ZRUN��ZKLFK�ZDV�

limited in use because it was only four feet and could not be reached in  

some areas.  

Recommendations: Shelter and Support Systems 

:KLOH�WKH�+HDY\�&DPSV�VKRZHG�SURPLVH��WKH\�UHTXLUH�0+(�DQG�ZRXOG�ZRUN�EHWWHU�

for enduring locations.  The Lite Camps consisted of several different tents, 

creating increased logistic support.  The Lite Camp structures should be reviewed 

DQG�VWUHDPOLQHG�LQWR�RQH�RU�WZR�VWUXFWXUHV���7KH�6:56�QHHGV�WR�EH�XVHG�DW�D�

ODUJHU�IDFLOLW\�WR�GHWHUPLQH�WKH�IXOO�FDSDELOLW\���7KH�$LU�WR�:DWHU�V\VWHPV�PXVW�EH�

WHVWHG�LQ�DQ�HQYLURQPHQW�ZLWK�DW�OHDVW�����KXPLGLW\�WR�IXOO\�GHWHUPLQH�WKH�V\VWHP�

capability.  Recommend additional testing for the LDSS to resolve communication 

DQG�(0,�LVVXHV�
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Conclusion
SPIRAL II EQUIPMENT ASSESSMENTS 
CONCLUSIONS
The REF E2E Report provided innovative solutions to reduce fuel demand by 

LPSOHPHQWLQJ�K\EULG��V\VWHPV�DQG�XVLQJ�HQHUJ\�HIÀFLHQW�VKHOWHUV�DQG�V\VWHPV���

7KH�5()�KDV�WKH�JUHDWHVW�LPSDFW�RQ�WKH�:DUÀJKWHU�DQG�WKH�$UP\·V�QHHGV�ZKHQ�

it partners with others to solve problems facing our military personnel.  For 

VHYHUDO�\HDUV�WKH�5()�2(�$GYLVRUV�7UDLQHUV�KDYH�EHHQ�ZRUNLQJ�ZLWK�XQLWV�XVLQJ�

5$,'�WRZHUV�WR�UHGXFH�WKH�ORJLVWLFV�EXUGHQ�RI�IXHO�DQG�LQFUHDVH�WKH�5$,'�V\VWHPV·�

HIIHFWLYHQHVV�DQG�UHOLDELOLW\���7KLV�ZRUN�RQ�D�K\EULG�SRZHU�VROXWLRQ�IRU�WKH�5$,'�

WRZHU�V\VWHP�ZDV�GRQH�LQ�FORVH�FROODERUDWLRQ�ZLWK�30�(OHFWURQLF�2SWLFV�,QIUDUHG�

3D\ORDGV�	�)RUFH�3URWHFWLRQ��(2�,5�3D\ORDGV�	�)3����7KH�5$,'�WRZHU�KDV�EHFRPH�DQ�

increasingly important tool in providing security to deployed units.  The visibility 

WKDW�LW�SURYLGHV�LV�PDNLQJ�XQLWV�VDIHU�DQG�GHOLYHULQJ�VHFXULW\�QRW�SRVVLEOH�WKUX� 

other means. 

,Q�RUGHU�WR�PD[LPL]H�WKH�HIIHFWLYHQHVV�RI�

WKHVH�5$,'�V\VWHPV��XQLWV�DUH�SRVLWLRQLQJ�

them on high ground outside of protected 

areas.  Refueling and maintaining these remote 

systems requires forces to travel outside the 

wire on dangerous unimproved roads.  As 

stated in Afghanistan by unit leadership, “the 

SODFHPHQW�RI�WKHVH�YDOXDEOH�,65�DVVHWV�LQ�

remote locations would not be possible without 

the hybrid power solutions being provided by 

the REF.”

REF operational energy efforts have demonstrated the effectiveness of hybrid 

SRZHU�DW�WKH�(GJH�DQG�6ROGLHU�IHHGEDFN�KDV�KHOSHG�LQIRUP�WKH�GHIHQVH�FRPPXQLW\�

RI�WKH�VXLWDELOLW\�DQG�YDOXH�RI�WKHVH�K\EULG�SRZHU�V\VWHPV���30�(2�,5�3D\ORDGV�	�)3�

LV�FXUUHQWO\�UHFRQÀJXULQJ�WKH�5$,'�WRZHU�IRU�$UP\ZLGH�UHVHW�DQG�LW�ZLOO�EH�UHIHUUHG�

to as the Persistent Surveillance System-Ground (PSS-G).  Based upon the extensive 

ZRUN�DQG�FRQYLQFLQJ�UHVXOWV�RI�WKH�5()�RSHUDWLRQDO�HQHUJ\�HIIRUWV��30�(2�,5�

3D\ORDGV�	�)3�KDV�GHFLGHG�WR�ÀHOG�WKH�UHVHW�366�*�ZLWK�D�FRPSOHWH�K\EULG�HQHUJ\�

V\VWHP���7KLV�LV�RQH�H[DPSOH�RI�WKH�5()�ZRUNLQJ�GLUHFWO\�ZLWK�$UP\�3URMHFW�DQG�

3URGXFW�0DQDJHUV�WR�DQDO\]H�WKHLU�PRGHUQL]DWLRQ�DQG�LPSURYHPHQW�UHTXLUHPHQWV�

with the effect of incorporating energy operations.  Another example under 

“This power provided by the REF 

will solve a near impossible and 

costly power production situation 

for 3 weather stations for Joint 

)RUFHV�DLUFUDIW�Á\LQJ�LQWR�>WKH�

DLUÀHOG@����7KH�V\VWHP�ZLOO�DOVR�

provide redundancy for this 

mission critical weather system 

that would have been  

XQDYDLODEOH�EHIRUH�µ� 

         ������$(:�([HFXWLYH�2IÀFHU
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FRQVLGHUDWLRQ�LV�WKH�8�6��$UP\�8QPDQQHG�$LUFUDIW�6\VWHPV�3URMHFW�2IÀFH�UHYLHZLQJ�

results of the hybrid energy solution provided by the REF operational energy effort 

WR�SRZHU�WKH�7$/6�LQ�YHU\�UHPRWH�RU�LQDFFHVVLEOH�DUHDV�RI�$IJKDQLVWDQ�DQG�,UDT�

7KH�HIIRUWV�LQ�HQHUJ\�HIÀFLHQW�VKHOWHUV�DQG�V\VWHPV�IRXQG�WKDW�PRGXODU�EDVLQJ�

systems such as the Heavy Camps and Lite Camps improved Soldiers’ well-being by 

SURYLGLQJ�WKH�FRPIRUWV�RI�JDUULVRQ�LQ�D�GHSOR\HG�HQYLURQPHQW���:KLOH�WKH�+HDY\�

&DPS�FRQÀJXUDWLRQ�UHTXLUHG�0+(�HTXLSPHQW��WKH\�SURYLGH�RSWLRQV�IRU�HQGXULQJ�

basing.  The Lite Camps are more mobile and are in use by units in Africa and 

Central America.

OE Advisors/Trainers play a critical role in both assessing sites for possible 

K\EULG�V\VWHPV��DV�ZHOO�DV�LQVWDOOLQJ�DQG�WUDLQLQJ�WKH�HTXLSPHQW���,Q�FDVHV�ZKHUH�

equipment was used by Soldiers that were not trained (due to the misalignment 

of the trained unit and deployed units equipment schedules) there were multiple 

issues with the use and acceptance of the equipment.  OE Advisors/Trainers found 

WKDW�DGGLQJ�WUDLQLQJ�VLJQLÀFDQWO\�LPSURYHG�LQWHJUDWLRQ�VXFFHVV���7UDLQLQJ�RQ�SRZHU�

and energy concepts created an informed energy culture change within the Army.

Energy security will remain a priority throughout the Army and the entire 

Department of Defense, regardless of location, enemy, or operations.  

'RFXPHQWLQJ�WKH�ÀQGLQJV�IURP�WKH�2(�$GYLVRUV�7UDLQHUV�ZDV�FULWLFDO�WR�SURYLGH�D�

body of information that can be used in developing requirements for future energy 

HIÀFLHQW�V\VWHPV��LPSURYLQJ�:DUÀJKWHU�GRFWULQH�DQG�WUDLQLQJ��DQG�SODQQLQJ�FRPEDW�

RSHUDWLRQV���$V�WHFKQRORJ\�LPSURYHV�DQG�K\EULG�V\VWHPV�EHFRPH�PRUH�HIÀFLHQW�DQG�

lighter, their use will increase across the military.

Data analysis of the equipment is ongoing and will be provided in a future report. 

The load demand and power is currently being recorded on the hybrid systems 

WKDW�DUH�LQ�WKHDWHU���,Q�UHYLHZLQJ�WKH�GDWD��WKH�2(�$GYLVRUV�7UDLQHUV�IRXQG�D�

GLVFUHSDQF\�LQ�V\VWHP�SHUIRUPDQFH���:RUNLQJ�ZLWK�WKH�2(�$GYLVRUV�7UDLQHUV��LW�

ZDV�GHWHUPLQHG�WKH�VRODU�SDQHOV�ZHUH�VHYHUHO\�GHJUDGHG��DQG�KDG�WR�ZRUN�ZLWK�

vendors to replace the defective panels.  Further analysis will be provided in a  

future report.



5.0 Appendixes
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SCORPION HUNTER ENERGY SYSTEM
Background

The Milspray Scorpion Energy Hunter is a deployable hybrid energy system with an 

,QWHOOLJHQW�3RZHU�&HQWHU��FDSDEOH�RI�KDUYHVWLQJ�VRODU�SRZHU���7KH�6FRUSLRQ�+XQWHU�

V\VWHP�LV�ÁH[LEOH�DQG�DGDSWDEOH��HIIHFWLYHO\�KDUYHVWLQJ�VRODU�SRZHU�DW�DQ\�VLWH���

,W�KDV�WZR�4XDGFRQV���·�[��·��DQG�LV�PRGXODU�DQG�VFDODEOH�WR�PHHW�D�YDULHW\�RI�

UHTXLUHPHQWV���7KH�V\VWHP�KDV�EHHQ�XVHG�LQ�VXSSRUW�RI�1,(�DW�)W��%OLVV��DQG�$(:(�

at Ft. Benning.  The system consists of Photovoltaics (PV), energy storage, and is 

FRQQHFWHG�WR�D���N:�7DFWLFDO�4XLHW�*HQHUDWRU��74*��

• Power - 3URYLGHV���N:�RI�SRZHU�XVLQJ�PLOLWDU\���3KDVH����Y�DW����+]���

7KH�V\VWHP�KDV�RQH�����:�39�DUUD\�SHU�FRQWDLQHU�������:�WRWDO��

• 3DFNDJLQJ�²�����4XDGFRQ�FRQWDLQHUV�DQG�D���N:�74*�PRGLÀHG�ZLWK�DQ�

DXWR�VWDUW�NLW�

• (QHUJ\�6WRUDJH�²������OHDG�DFLG�EDWWHULHV�����9'&�#���$K���SURYLGHV� 
���N:K�RI�EDWWHU\�VWRUDJH�

 
Capability Deployment

AOR LOCATION APPLICATIONS SUPPORTED CAPABILITIES

1,(�)W��%OLVV��7; 1 Powering TOC and  
$'0,1�VKHOWHU

$(:(�)W��%HQQLQJ��*$ 1 Powering TOC and  
$'0,1�VKHOWHU
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6\VWHP�SRVLWLRQLQJ�ÁH[LELOLW\��� Powering TOC and ADMIN shelter.

Demonstrated Capabilities

Providing power for classroom training.

Equipment Assessments

a. %HQHÀWV�

• 7KH�6FRUSLRQ�+XQWHU�V\VWHP�SURYLGHV���N:�RI�PLOLWDU\���3KDVH��������Y�

power and is the largest hybrid energy system in the E2E inventory 

(Generator, PV and energy storage).

• Very small footprint for the amount of power the system will generate. 

3URYLGHV����N:K�RI�HQHUJ\�VWRUDJH�

• A plug-and-play system that is easy to setup, install and maintain.

• Ability to tie directly into the terminal lugs to meet multiple  

power needs.
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b. &RQVWUDLQWV�/LPLWDWLRQV�

• The pigtail that connects the generator to the system is too short, 

OLPLWLQJ�ÁH[LELOLW\�IRU�VHWXS���

• 6\VWHP�UHTXLUHV�D���N�IRUN�OLIW�WR�PRYH�WKH�����,62�FRQWDLQHUV�DQG�WKH�

��N:�74*�

• The system requires secondary distribution to effectively distribute and 

PD[LPL]H�SRZHU�RXWSXW�

• There is not a NATO slave connector included with the system.

c. 6DIHW\�,VVXHV��

• 6HYHUDO�SLQFK�SRLQWV�RQ�WKH�IUDPHZRUN�IRU�WKH�VRODU�DUUD\V�

d. 6\VWHP�5HFRPPHQGDWLRQV�

• Longer pigtail to connect the TQG to the system.

• Should have two ladders with the system for setup.

• Provide secondary distribution, to include cabling.

• ,QVWDOO�1$72�VODYH�FRQQHFWLRQ�WR�WKH�V\VWHP��

e. �5HFRPPHQGDWLRQV�IRU�RWKHU�DSSOLFDWLRQV��

• Use at ECP locations.

• 3RZHU�PXOWLSOH�PLVVLRQ�FRPPDQG�DQG�,65�SODWIRUPV�
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HYBRID ENERGY SYSTEM (T-SERIES 910)
Background

The Zerobase T-Series Hybrid Energy System is a trailer-mounted system of 

solar panels, lead acid batteries and a military tactical quiet generator (TQG).  

7KH�V\VWHP�FDQ�EH�FRQÀJXUHG�ZLWK�D��N:�RU���N:�74*��GHSHQGLQJ�RQ�WKH�

requirements.  The T-Series is a mobile system that can be used to power various 

military applications and platforms.  The T-Series is an upgrade over the H-Series 

WKDW�ZDV�SDUW�RI�6SLUDO�,���7KH�SURGXFW�LPSURYHPHQW�IRFXVHG�RQ�WKH� 

following areas:  

• Power - 2XWSXW�LV�VLQJOH�SKDVH����Y�RU�VSOLW�SKDVH����Y�

• 3RZHU�	�(QHUJ\�²�6\VWHP�SURYLGHV����N:�DQG�V\VWHP�FRXOG�EH�

FRQJLIXUHG�WR�SURYLGH���3KDVH��������Y�

• Packaging - $GGLQJ�WZR�WUDLOHUV��HLWKHU��N:�RU���N:�JHQ�PRXQWHG�RQ�D�

trailer) and the T-Series trailer.

 
Capability Deployment

AOR LOCATION APPLICATIONS SUPPORTED CAPABILITIES

86$)5,&20 � Lite Camp

USCENTCOM � :HDWKHU�6WDWLRQ�	�(&3

USSOUTHCOM � Lite Camp

Demonstrated Capabilities

Training USAF personnel at North Weather. T-Series powering the CWS.
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Equipment Assessment

a. %HQHÀWV�

• 7KHUH�LV�D�EXLOW�LQ�GDWD�FROOHFWLRQ�SDFNDJH�WKDW�FDQ�PHDVXUH�6RODU³ 

AC output/AC input.

• The system is very mobile.

• 7KHUH�DUH�WZR�SRZHU�FRQÀJXUDWLRQV���VLQJOH�SKDVH����Y�DQG�VSOLW� 

SKDVH����Y�

• 7KH�V\VWHP�FDQ�EH�TXLFNO\�LQVWDOOHG�DQG�VHWXS�DQG�XVHV�D�IDLUO\� 

small footprint.

b. &RQVWUDLQWV�/LPLWDWLRQV�

• %DVHG�RQ�GDWD�DQDO\VLV�LQ�6HSWHPEHU�������WKH�2(�$GYLVRUV/Trainers 

discovered that some of solar panels were not supplying  power.  The  

OE Advisors/Trainers�ZRUNHG�ZLWK�WKH�YHQGRUV�WR�SURYLGH�QHZ�SDQHOV�

• The cables are too short (solar leashes, AC input & auto start) and both 

the cables and connectors are not durable enough.

• The doors on T-trailer open down and do not shield water, causeing 

water to get into the compartments.

• The solar panel cases warp in the weather and the handles are not 

durable.  There is also no way to tie down the panels once installed on 

the ground.

• :KLOH�WKH�V\VWHP�LV�PRELOH��WZR�YHKLFOHV�DUH�QHHGHG�WR�WUDQVSRUW�WKH�

entire system.

• &RQQHFWRUV�RQ�WKH�VRODU�SDQHOV�VWLFN�XS�DQG�DUH�YXOQHUDEOH� 

WR�EUHDNDJH�

• 7KH�PDLQ�EUHDNHU�LV�D���SROH����DPS�EUHDNHU�WKDW�VKRXOG�EH�XSJUDGHG�

• 7KH�KLWFK�WRQJXH�VWDQG��IURQW�OHJ�ZLWK�ZKHHO�DQG�FUDQN��LV�QRW�QHDUO\�

durable enough. 
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c. 6DIHW\�,VVXHV��

• None observed.

d. 5HFRPPHQGDWLRQV�

• More durable and longer cables (leashes, AC input, and auto-start).

• More durable connectors (metal not plastic).

• Re-design storage compartment to prevent water damage.

• 7KH�VRODU�SDQHO�FDVHV�ZRXOG�EHQHÀW�IURP�D�EHWWHU�GHVLJQ�DQG�

composition, as well as determining a method to secure cases to the 

ground (employment).

• 5LJKW�VL]H�WKH�PDLQ�EUHDNHU�WR�PHHW�UDWHG�RXWSXW�VSHFLÀFDWLRQV�

• Combine into one trailer if possible.

e. 5HFRPPHQGDWLRQV�IRU�RWKHU�DSSOLFDWLRQV�

• The system can be used for UPS applications and could power ECP 

���N:��DQG�72&�
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3KW HYBRID ENERGY SYSTEM  
(SOLAR STIK 400)
Background

7KH�6RODU�6WLN������66������N:�+\EULG�(QHUJ\�6\VWHP�LV�D�V\VWHP�WKDW�HYROYHG�IURP�

WKH�6RODU�6WLN������66�����DVVHVVHG�LQ�6SLUDO�,��,W�FRQVLVWV�RI�VRODU�SDQHOV��EDWWHULHV�

DQG�D��N:�7DFWLFDO�4XLHW�*HQHUDWRU��74*����7KH�66�����N:�+\EULG�(QHUJ\�6\VWHP�LV�

FRQFXUUHQWO\�GHSOR\HG�LQ�$IJKDQLVWDQ��+RQGXUDV��+DZDLL��1LJHU��DQG�0DXULWDQLD��,Q�

VXSSRUW�RI�PLOLWDU\�RSHUDWLRQV��IHHGEDFN�IURP�2(�$GYLVRUV�7UDLQHUV�DQG�HQG�XVHUV�

RI�WKH�66�����OHDG�WR�WKH�GHYHORSPHQW�RI�WKH�66�����N:�+\EULG�(QHUJ\�6\VWHP�IRU�

(�(�6SLUDO�,,���$�%UHH]H�.LW�ZDV�DGGHG�LQ�RQH�DSSOLFDWLRQ�WR�FROOHFW�ZLQG�SRZHU���7KH�

product improvement focused on the following areas:

• 3RZHU�	�(QHUJ\�²�A larger inverter enabled a greater power and energy 

RXWSXW�IURP����N:�WR��N:�FRQWLQXRXV���$�´<µ�FDEOH�ZDV�DGGHG�WR�

LQFUHDVH�FRPELQHG�SRZHU�RXWSXW�IURP�WKH�EDWWHU\�EDQN�IURP����N:�WR�

���N:���39�RXWSXW�ZDV�LQFUHDVHG�ZLWKLQ�WKH�VDPH�IRRWSULQW�IURP����:�

WR����:�SHU�PDVW�

• 3DFNDJLQJ�²�PV panel width reduced for easier emplacement.

• *HQHUDWRU�%DWWHU\�&KDUJLQJ�²�A NATO slave cable was added to connect 

WR�WKH�EDWWHU\�EDQN��NHHSLQJ�WKH�JHQHUDWRU�EDWWHU\�FKDUJHG��DQG�

increased overall capability.

 
Capability Deployment

AOR LOCATION APPLICATIONS SUPPORTED CAPABILITIES

USCENTCOM 12 5$,'�7RZHU��:HDWKHU�6WDWLRQ��
TOC UPS, REAP, TALS

USPACOM 1 &RPSDQ\�/HYHO�:DWHU�
3XULÀFDWLRQ

86$)5,&20 11 Power Surety for NetZero Camp 
(Lite Camps) TS & HOA

USSOUTHCOM 3 Power Surety for NetZero Camp 
(Lite Camps)
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Demonstrated Capabilities

SHIPKA installation with Breeze Kits to capture wind power.

Powering RAID Tower at Morehead South. Powering REAP aerostat system.
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Equipment Assessments

a. %HQHÀWV�

• 6KLSSLQJ�FRQÀJXUDWLRQ�LV�VLJQLÀFDQWO\�VPDOOHU�FRPSDUHG�WR�WKH�66������

7KLV�DOORZV�IRU�PRUH�HIÀFLHQW�LQWHU�WKHDWHU�PRYHPHQW���7KH�VPDOOHU�

VKLSSLQJ�FRQÀJXUDWLRQ�IRU�LQWUD�WKHDWHU�PRYHPHQWV�LV�FULWLFDO�ZKHQ�

XVLQJ�VOLQJ�ORDGHG�DQG�RU�À[HG�ZLQJ�GHOLYHU\���

• 3HDN�SRZHU�FDSDELOLW\�RI��N:�DOORZV�JUHDWHU�ÁH[LELOLW\�LQ� 

equipment applications.

• 1$72�VODYH�FDEOH���NHHSV�WKH�JHQHUDWRU�EDWWHU\�SRZHUHG�DQG�FDQ�EH�

XWLOL]HG�DV�DQRWKHU�PHDQV�WR�SURYLGH�RXWSXW�SRZHU��LQFUHDVHG�FDSDELOLW\�

DQG�ÁH[LELOLW\���

• Scalable – the system can easily be augmented with additional batteries 

and/or solar panels to increase capability.

• Batteries – Lead acid or lithium variations based on requirements.

• Ability to sling load the system.

b. &RQVWUDLQWV�/LPLWDWLRQV�RI�WKH�66����

• %DVHG�RQ�GDWD�DQDO\VLV�LQ�6HSWHPEHU�������WKH�2(�$GYLVRUV�7UDLQHUV�

discovered that some of the solar panels were not supplying power.  The 

2(�$GYLVRUV�7UDLQHUV�ZRUNHG�ZLWK�WKH�YHQGRUV�WR�SURYLGH�QHZ�SDQHOV�

• The inverter has stopped inverting due to power surges from generator. 

• The inverter light is on when it is inverting power, however when the 

system goes to sleep to reduce the parasitic load, the inverter is still 

RSHUDWLQJ���:KHQ�WKLV�KDSSHQV��WKH�LQYHUWHU�OLJKW�WXUQV�RII��FDXVLQJ�

6ROGLHUV�WR�WKLQN�WKH�V\VWHP�LV�QRW�ZRUNLQJ�SURSHUO\���7KH�V\VWHP�QHHGV�

WR�VWD\�DZDNH�DW�DOO�WLPHV�

• 7KH�3URYHUWHU�KDV�WZR�GXSOH[�*)&,�RXWOHWV��7KH�*)&,�RXWOHWV�FRQWLQXDOO\�

trip whenever the plugs are used.  The outlets aren’t used and require 

WKH�FRYHU�WR�EH�RSHQ��PDNLQJ�WKH�V\VWHP�VXVFHSWLEOH�WR� 

weather damage.

• 7KH�GDWD�FROOHFWLRQ�SDFNDJH�UHTXLUHV�D�GHGLFDWHG�/$1�OLQH��ZKLFK�LVQ·W�

supported in most, if not all tactical environments.
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• The rubber mallet that is included as part of the system, will not drive 

VWDNHV�WR�VHFXUH�WKH�PDVWV�LQWR�JURXQG���7KH�V\VWHP�QHHGV�D� 

real hammer.

c. &RQVWUDLQWV�/LPLWDWLRQV�RI�WKH��N:�74*�

• The relay in the TQG generator fails and the generator will not charge 

DXWRPDWLFDOO\���(YHU\��N:�74*�JHQHUDWRU�ÀHOGHG�LQ�$IJKDQLVWDQ�KDV�KDG�

the relay replaced at least once. (PM MEP is aware of this issue).

• The generator door switch fails and generator will not start 

automatically.  This is due to vibration of the generator over time, 

ZKLFK�ÁH[HV�WKH�PHWDO�VXSSRUWLQJ�WKH�VZLWFK�

• 7KH�(�6WRS�RQ�WKH�JHQHUDWRU�GRHVQ·W�ZRUN���7KH�ZLULQJ�KDUQHVV�IRU�DXWR�

start is bypassing the E-Stop.

• 0DOH�HQGV�JHW�GDPDJHG�DQG�EHQW�HDVLO\���3OXJ�LV�D�ORFN�W\SH��EXW�YLEUDWHV�

out.  Hard wiring straight into the generator has shown to reduce 

further damage.

d. 6DIHW\�,VVXHV��

• None observed.

e. 6\VWHP�5HFRPPHQGDWLRQV�

• ,QVWDOO�D�JURXQG�OXJ�RQ�3�5�2��9HUWHUTM for installation without a 

generator.

• Add Hubbell type male & female connectors for increased capability and 

to support varying applications.

• 7KH�FXUUHQW�1$72�FDEOH�LV��·�ORQJ��KRZHYHU�DW�D�PLQLPXP�LW�VKRXOG�EH�DW�

OHDVW���·�ORQJ�WR�DOORZ�PRUH�ÁH[LELOLW\�RI�V\VWHP�HPSODFHPHQW�

• $GG�%UHH]H�.LWV�ZKHUH�ZLQG�SRZHU�LV�DYDLODEOH�

f. 5HFRPPHQGDWLRQV�IRU�RWKHU�DSSOLFDWLRQV�

• 7KH�V\VWHP�KDV�ZRUNHG�ZHOO�ZLWK�PXOWLSOH�DSSOLFDWLRQV�DQG�KDV�EHHQ�

LQWHJUDWHG�ZLWK�0LVVLRQ�&RPPDQG��,65��DQG�)3�SODWIRUPV�

• Assess data to determine viability of wind power.
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FORWARD OPERATING RENEWABLE 
GENERATOR MODEL 440/510  
(FORGE 440/510)
Background

The ZeroBase Forward Operating Renewable Generator (FORGE) solar power system 

is a man portable modular system that is expandable in output, generation and 

VWRUDJH�WR�ÀW�D�UDQJH�RI�DSSOLFDWLRQ�UHTXLUHPHQWV���7KH�����LV�D�VLQJOH�SKDVH� 

���Y�SRZHU�DQG�WKH�����LV�D�VSOLW�SKDVH����Y�

• 3RZHU�²������:�DW����Y�RI�6RODU�,QWDNH�SURYLGLQJ�����9$&����+]�� 

���DPS������:�RI�SRZHU�WR�WKH�ORDG���$GGLWLRQDO�JHQHUDWRUV�FDQ�EH�

DGGHG�WR��SURYLGH�SRZHU�DGMXVWDEOH�EHWZHHQ����:������:��DQG�����:���

Simple plug ports allows user to select between the plug port (1) 120 

9$&����DPS��������������9$&����DPS�

• Packaging - (3) each (AC module, DC module, and battery module).   

$OO�:HDWKHU�3HOLFDQ�FDVH�W\SH�ER[HV�DQG�VL[�HDFK�SRUWDEOH�VRODU�SDQHOV�

• System - &DQ�EH�FRQÀJXUHG�ZLWK�D��N:�74*�

• *HQHUDWRU�%DWWHU\�&KDUJLQJ�²�Lithium-ion Ferrous Phosphate (LFP),  

�������N:K�������&\FOHV�RU����<HDUV�DW�����'R'������OEV������NJ��

 
Capability Deployment

AOR LOCATION APPLICATIONS SUPPORTED CAPABILITIES

86$)5,&20 � Lite Camp

USCENTCOM 10* Mobile Kitchen, Dining 
Building, Mortar Fire Control 

USSOUTHCOM � Power Surety for NetZero 
Camp (Lite Camps)

* six awaiting installation



Appendixes

U.S. Army Rapid Equipping Force | 35

Demonstrated Capabilities

Equipment Assessments

a. %HQHÀWV�

• 7KH�)25*(�K\EULG�SRZHU�V\VWHPV�XWLOL]H�/)3�EDWWHULHV��ZKLFK�JLYHV�WKH�

V\VWHP�VLJQLÀFDQWO\�LQFUHDVHG�HQHUJ\�GHQVLW\�IRU�LWV�VL]H�DQG�ZHLJKW��

compared to lead acid batteries.  

• FORGE can be paired for use with generators with a rated power of 

���N:�SURYLGLQJ�ÁH[LELOLW\�LQ�DSSOLFDWLRQ�

• 7KLV�K\EULG�V\VWHP�KDV�D�YHU\�VPDOO�IRRWSULQW�WKDW�PDNHV�LW�HDV\�IRU�WKH�

:DUÀJKWHU�WR�WUDQVSRUW�DQG�HPSODFH��

6\VWHP�SRUWDELOLW\�	�ÁH[LELOLW\�

Powering MKT and dining building. U.S.N. SeaBees Training with the FORGE.
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b. �&RQVWUDLQWV�/LPLWDWLRQV��

• There is no way to secure the solar panels to the ground aside from 

ZHLJKLQJ�WKH�WUDYHO�FDVH�GRZQ�ZLWK�URFNV�RU�VDQG�EDJV�

• FORGE has shown issues operating at temperature above 110°F.  Need 

WR�HQVXUH�ÀOWHUV�IRU�WKH�IDQV�DUH�FOHDQHG�DQG�FOHDUHG�RI�GXVW�EHIRUH�

resetting the system.

• 6RODU�SDQHOV�EHFRPH�OHVV�HIÀFLHQW�DW�KLJK�WHPSHUDWXUHV��ORVLQJ�DV�PXFK�

DV�����DW�����)�WHPSHUDWXUH�

• $&�SRZHU�GLVWULEXWLRQ�EHFRPHV�OHVV�HIÀFLHQW�DW�KLJK�WHPSHUDWXUHV��

ORVLQJ�DV�PXFK�DV�����DW�PD[LPXP�WHPSHUDWXUH�

c. 6DIHW\�,VVXHV�

• 5HIHU�WR�WKH�1DWLRQDO�)LUH�3URWHFWLRQ�$FW·V�:HE�VLWH�DW 

http://www.nfpa.org for more information on lithium batteries.

d. 6\VWHP�5HFRPPHQGDWLRQV�

• Lower the temperature setting for the cooling fan when  

inverting power.

• 8VH�D�PDLQ�EUHDNHU�ZLWK�D�KLJKHU�WKUHVKROG�WR�HQDEOH����N:�SHDN� 

output in order to prevent power tripping.

• ,QFOXGH�HQHUJ\�VWRUDJH�FDVH�IRU�DSSOLFDWLRQV�ZKHUH�JUHDWHU�VWRUDJH� 

is required.

e. 5HFRPPHQGDWLRQV�IRU�RWKHU�DSSOLFDWLRQV�

• 2WKHU�RII�JULG�VSRW�SRZHU�,65�SODWIRUPV��OLNH�WKH�5($3�RU�IRUFH�

SURWHFWLRQ�FDPHUD�V\VWHPV��ZRXOG�EHQHÀW�IURP�WKH�)25*(���������

• 7KLV�V\VWHP�FRXOG�EH�XVHG�DV�836��IXQFWLRQLQJ�DV�D�Á\DZD\�K\EULG�

system for critical mission command systems supporting a unit that may 

need to jump to other locations as mission dictates.

• ,QWHJUDWLRQ�ZLWK�OHWKDO�IRUFH�SURWHFWLRQ�V\VWHPV�OLNH�WKH�&RQWDLQHUL]HG�

:HDSRQ�6\VWHP��&:6��ZRXOG�DOVR�EH�DSSOLFDEOH�
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1KW FLEX FUEL GENERATOR 
Background

7KH�,QWHOOL*HQ�)OH[�)XHO�*HQHUDWRU�LV�D�PXOWL�IXHO�JHQHUDWRU�XVHG�IRU�PLOLWDU\�DQG�

off-grid applications.  The generator provides tactical Soldier power for Squad/

Platoon level missions to support military forward operating bases (FOB), combat 

outposts (COP), observation posts (OP), and expeditionary missions such as 

PRXQWHG��GLVPRXQWHG�DQG�RU�FROG�ZDUP�EDVLQJ���,W�XVHV�OLTXLG�DQG�FRPSUHVVHG�

fuels.  The generator uses diesel, gasoline, propane, methanol and isopropanol.  

7KH�JHQHUDWRU�ZHLJKV�DERXW����OEV�IXHOHG��PDNLQJ�LW�HDV\�WR�WUDQVSRUW���7KH�XQLW�

SURYLGHV�����:�SHDN�DQG�URXJKO\����:�QRPLQDO�SRZHU���,W�FDQ�RSHUDWH�LQ�YHU\�

KDUVK�FOLPDWHV�IURP�EHWZHHQ�����&�WR����&���7KLV�JHQHUDWRU�HYROYHG�IURP�D�6SLUDO�,�

�N:�JHQHUDWRU��ZKLFK�FRXOG�RQO\�RSHUDWH�RQ�FOHDQ�-3���

Capability Deployment

LOCATION APPLICATIONS SUPPORTED CAPABILITIES

�86$)5,&20 �� Mission Support & SOF 
Capability Set

USCENTCOM 10 0LVVLRQ�6XSSRUW��*55,3�	�
:DUP�%DVLQJ

USPACOM 1 Mission Support

USSOUTHCOM 3 Power Surety for NetZero 
Camp (Lite Camps)

 
Demonstrated Capabilities Soldiers at a JCOP receiving Training.

Integrating the INI with the GRRIP. Soldiers at a JCOP receiving training.
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Equipment Assessments

a. %HQHÀWV�

• The Flex Fuel Generator is small and light weight (30 lbs. dry) and is one 

person portable.

• 8WLOL]HV�PXOWLSOH�IXHO�VRXUFHV��WR�LQFOXGH�GLHVHO�YDULDQWV���:LOO�EXUQ�DQ\�

combustible liquid or gas.

• The system features a low noise signature.

• Can be operated both outdoors and indoors using a ventilation hose.

• The Flex Fuel has immediate functionality upon startup and comes 

SDFNHG�LQ�D�3HOLFDQ�FDVH�ZLWK�VHUYLFH�SDUWV��WRROV�DQG�RLO�

• Ability to function in extremely hot and cold climates.

• Capable of providing AC and DC power.

• Unit comes with a carbon monoxide detector.

• Ability to integrate with current inventory of hybrid energy systems.

b. &RQVWUDLQWV�/LPLWDWLRQV��

• &KDOOHQJLQJ�WR�DGG�RLO�DQG�LV�HDV\�WR�RYHUÀOO�

• 7KH�SXOO�FRUG�EUHDNV�HDVLO\�DQG�PXVW�EH�VHQW�EDFN�WR�PDQXIDFWXUHU�WR�

repair/replace.

• (WKHU�LV�UHTXLUHG�WR�VWDUW�WKH�V\VWHP���,W�LV�GLIÀFXOW�WR�UHVXSSO\��� 

The ether hose connected to spray has a tendency to bind, and the 

QR]]OH�DVVHPEO\�EUHDNV�HDVLO\�

• 7KH�VSDUN�SOXJV�IRXO�HDVLO\��

c. 6DIHW\�,VVXHV�

•  None observed.
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d. 6\VWHP�5HFRPPHQGDWLRQV�

• $�IXQQHO�VKRXOG�EH�LQFOXGHG�WR�PDNH�LW�HDVLHU�WR�DGG�RLO�

• Overcome the need for ether or develop a more robust starting system.

• $GG�PRUH�FRQVXPDEOHV�WR�WKH�NLW�

e. 5HFRPPHQGDWLRQV�IRU�RWKHU�DSSOLFDWLRQV�

• 7KH�VPDOO�GHVLJQ�PDNHV�WKLV�V\VWHP�LGHDO�IRU�PRXQWHG�DQG� 

dismounted patrols.

• 7KH���nd Airborne used the system for cold/warm basing and is 

applicable to air assault power.
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WEARABLE ADVANCED SOLDIER POWER 
(WASP) X-90
Background

7KH�$S(&25�:$63�;����LV�D�6ROGLHU�3RZHU�VROXWLRQ�WKDW�HYROYHG�IURP�63$&(6�

DVVHVVHG�LQ�6SLUDO�,���7KH�:$63�ZDV�GHVLJQHG�WR�GHFUHDVH�EDWWHU\�FKDUJLQJ�WLPHV�

DQG�FRPHV�ZLWK�ZHDUDEOH�FRPSRQHQWV�IRU�RQ�WKH�PRYH�RSHUDWLRQV���,W�LV�D�6ROGLHU�

Power hybrid system used to power tactical communications and recharge 

EDWWHULHV���,W�FRQVLVWV�RI�ÁH[LEOH�VRODU�SDQHOV�������:��D�YDULHW\�RI�FDEOHV�IRU�

FKDUJLQJ�GLIIHUHQW�VRXUFHV��DQG�D�FDSDFLWRU�GHVLJQHG�ZLWK�VSHFLÀF�DOJRULWKPV�WR�

FKDUJH�D�YDULHW\�RI�EDWWHU\�W\SHV���,Q�D�QHWZRUNHG�DSSOLFDWLRQ��LW�HOLPLQDWHV�WKH�

QHHG�IRU�WKH�:DUÀJKWHU�WR�FDUU\�VSDUH�EDWWHULHV�DQG�PXOWLSOH�EDWWHU\�W\SHV���$OO�

RI�WKH�EDWWHU\�RSHUDWHG�GHYLFHV�RQ�WKH�6ROGLHU�DUH�FRQVROLGDWHG�RQWR�RQH�QHWZRUN�

VXSSRUWHG�E\�D�VLQJOH�´SULPDU\µ�''�����EDWWHU\��SURYLGHG����7KH�:$63�;����LV�

currently deployed to Afghanistan and has been notably demonstrated with the 

*OREDO�5DSLG�5HVSRQVH�,QWHOOLJHQFH�3DFNDJH��*55,3��

Capability Deployment

LOCATION APPLICATIONS SUPPORTED CAPABILITIES

USCENTCOM 79/32* Battery Charging/ 
Radio power platform

*79 total in theater, 32 in storage.

Demonstrated Capabilities

WASP Flexible Solar Panels. Packed for quick access.



Appendixes

U.S. Army Rapid Equipping Force | 41

Equipment Assessments

a. %HQHÀWV�

• 7KH�:$63�DOORZV�WKH�:DUÀJKWHU�WR�FRQVROLGDWH�PXOWLSOH�HOHFWULFDO�

devices into one closed-loop circuit, eliminating the need to carry 

multiple battery types and spares reducing individual Soldier load.

• 8QLWV�FDQ�XVH�WKH�:$63�DV�D�SRZHU�SODWIRUP�IRU�RWKHU�W\SHV�RI�

communication devices directly if the right connector is available.

• 7KH�:$63�DOORZV�IRU�RSSRUWXQLW\�FKDUJLQJ��ZKLFK�LV�WKH�DELOLW\�WR�KDUYHVW�

HQHUJ\�IURP�RWKHU�DYDLODEOH�VRXUFHV���:DUÀJKWHUV�FDQ�FKDUJH�WKH�:$63�

from sources as diverse as solar, fuel cell, vehicular, or even grid power 

PDNLQJ�WKLV�D�ÁH[LEOH�RSWLRQ�GXULQJ�H[WHQGHG�RSHUDWLRQV�

b. &RQVWUDLQWV�/LPLWDWLRQV�

• 7KH�V\VWHP�GRHV�QRW�KDYH���Y�WR����Y�LQYHUWHU���7KLV�OLPLWV�WKH�:$63V�

ability to provide AC power to laptop computers.

c. 6DIHW\�,VVXHV��

• None observed.

d. 6\VWHP�5HFRPPHQGDWLRQV�

• Add a small 12v - 120v pure sine wave inverter that can be used to plug 

in laptop computer.

• The system can also be used to provide power to the Harris radio thru 

D�����Y�EDWWHU\��:KLOH�WKLV�LV�TXLWH�XVHIXO��XQLWV�KDYH�UHTXHVWHG�WKH�

ability to actually charge the Harris radio batteries.  A  Harris battery 

VWLQJHU�ZRXOG�EH�D�EHQHÀFLDO�DGGLWLRQ�
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LOAD DEMAND START STOP (LDSS) SYSTEM 
Background

7KH�/RDG�'HPDQG�6WDUW�6WRS��/'66��6\VWHP�LV�/���:HVWZRRG·V�QH[W�JHQHUDWLRQ�

DSSURDFK�WR�SRZHU�JULG�PRGHUQL]DWLRQ�DQG�ZDV�GHVLJQHG�WR�ZRUN�LQ�FRQMXQFWLRQ�

ZLWK���N:�DQG���N:��%�0RGHO��DQG��7DFWLFDO�4XLHW�*HQHUDWRU��74*��VHWV���7KH�

/'66�6\VWHP�FDQ�EH�XWLOL]HG�ZLWK�DV�IHZ�DV�WZR�74*·V�RU�XS�WR�VL[�74*·V����N:��

��N:��RU�D�FRPELQDWLRQ�RI�VL]HV��DQG�FDQ�EH�DGDSWHG�WR�ZRUN�ZLWK�RWKHU�W\SHV�RI�

generator sets.  The LDSS System adds power demand and load control in a grid 

FRQÀJXUDWLRQ���3RZHU�DSSOLFDWLRQV�UDQJH�IURP���N:�WR����N:���7KH�V\VWHP�ZDV�

DUUDQJHG�DV���N:�DQG����N:�FRQÀJXUDWLRQV�IRU�WKH����PDQ�DQG�����PDQ�5LJLG�:DOO�

&DPSV��5:&V��UHVSHFWLYHO\���(DFK�V\VWHP�FRPHV�ZLWK�D�VSDUH���N:�74*�IRU�EDFN�

XS��7KH���N:�FRQÀJXUDWLRQ�KDV�IRXU�SDUDOOHOHG���N:�74*V��IRXU�(DWRQ�GLVWULEXWLRQ�

modules, four L-3 Grid Personnel Protection Devices (GPPD) and four L-3 mounted 

VWDUW�VWRS�FRPPXQLFDWLRQ�ER[HV���7KH����N:�FRQÀJXUDWLRQ�KDV�VL[�SDUDOOHOHG���N:�

TQGs, six Eaton distribution modules, six L-3 GPPD, and six L-3 mounted start stop 

communication boxes.

 
Capability Deployment

AOR LOCATION APPLICATIONS SUPPORTED CAPABILITIES

1,(��)W��%OLVV��7; 1 ���N:�&RQÀJXUDWLRQ�WR�
power the ExCamp

$(:(��)W��%HQQLQJ��*$ 1 ���N:�&RQÀJXUDWLRQ�WR�
power the ExCamp

�WK�7%;��)W��(XVWLV��9$ 1
��N:�FRQÀJXUDWLRQ�
to power Lite Camp 

(equipped)
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Demonstrated Capabilities

/'66�FRQÀJXUDWLRQ�

LDSS control panel.

LDSS providing power to the ExCamp at NIE.
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Equipment Assessments

a. %HQHÀWV�

• 7KH�/'66�LV�D�ÀHOG�LQVWDOODEOH�SRZHU�JULG�PDQDJHPHQW�V\VWHP�GHVLJQHG�

WR�LQWHUIDFH�ZLWK�WKH�$UP\·V�0(3����%�DQG�0(3����%�74*�LQ�RUGHU�WR�

reduce fuel demand to variable loads.

• The system automatically starts and stops TQG’s based on load 

requirements, and the system continuously monitors battery  

EDQN�YROWDJH��

• The LDSS system allows as few as two and up to six of the generator sets 

to operate on a common communication BUS. 

• )ROORZLQJ�VWDUWXS�DQG�LQLWLDO�ORDGLQJ�RI�WKH�ÀUVW�74*��WKH�UHPDLQLQJ�

generator sets are started and stopped automatically by the LDSS 

system, based on overall system load.

• As the load increases, additional generators start automatically and 

V\QFKURQL]H�WR�WKH�%86�LQ�RUGHU�WR�PHHW�WKH�LQFUHDVHG�ORDG�GHPDQG�

• The power load is automatically shared equally between online 

generator sets.  As load decreases, generator sets are automatically 

removed from the BUS, cooled down, then shut down and returned to 

standby mode.

• The LDSS provides load management for the existing military inventory 

RI�74*V��ZLWK�YHU\�OLWWOH�PRGLÀFDWLRQ�WR�WKH�74*��DGGLQJ�DQ�DXWR�VWDUW�

capability) and controller boxes.

• 6\VWHP�FDQ�XWLOL]H�DQ�H[WHUQDO�IXHO�VRXUFH��HQVXULQJ�WKDW�LQGLYLGXDO�

generators don’t need to be fueled during operation.

b. &RQVWUDLQWV�/LPLWDWLRQV��

• 7KH�V\VWHP�UHTXLUHV�D���.�IRUNOLIW�WR�PRYH�WKH�VL[���N:�74*·V�

• 7KH�V\VWHP�QHHGV�WR�EH�PRYHG�E\�ÁDWEHG�WUXFNV�

• 6SDFH�FRQVLGHUDWLRQV�QHHG�WR�EH�WDNHQ�LQWR�DFFRXQW��WKH�IXHO�EDJ�DV� 

well as the footprint of the grid itself.

• $Q�(0,�LVVXH�LQ�WKH�GLVWULEXWLRQ�ER[�LV�FDXVLQJ�FRPPXQLFDWLRQ�LVVXHV�

between start/stop controllers on separate generators. 
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c. 6DIHW\�,VVXHV��

• None observed.

d. 6\VWHP�5HFRPPHQGDWLRQV�

• 5HFRPPHQG�/'66�EH�XVHG�WR�SRZHU�WKH�5:&�WR�DFKLHYH� 

HQHUJ\�HIÀFLHQF\�

• More testing to verify communication issues are resolved.

e. 5HFRPPHQGDWLRQV�IRU�RWKHU�DSSOLFDWLRQV�

• LDSS can be used at any site where there are multiple TQGs, located 

within close proximity of each other, to reduce fuel demand.
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HEAVY CAMP SHELTER – DINING FACILITY
Background

The Spacemax Heavy Camp dining facility shelter evolved from the version 2 

VKHOWHUV�DVVHVVHG�LQ�6SLUDO�,�HTXLSSHG�IRU�1,(�DQG�$(:(���7KLV�VKHOWHU�FDQ�IDFLOLWDWH�

WKH�IHHGLQJ�RI�D�FRPSDQ\�SOXV�DQG�FRQWDLQV�D�YHVWLEXOH�WR�FRQQHFW�ZLWK�WKH�NLWFKHQ�

shelter so Soldiers remain indoors.  For storage and transport, the shelters contain 

most of their components inside the stowed E2S2 shelters.  The E2S2 shelter is 

��·�[��·�ZKHQ�VWRZHG��DQG�H[SDQGV�WR���·�[���·�ZKHQ�GHSOR\HG���7KH�LQWHUQDO�

components include fold-out tables and chairs to accommodate approximately  

���LQGLYLGXDOV���$OO�FRPSRQHQWV�DUH�VWRUHG�LQ�WKH�VKHOWHU�IRU�WUDQVSRUW���

 
Capability Deployment

AOR LOCATION APPLICATIONS SUPPORTED CAPABILITIES

1,(�)W��%OLVV��7; 1 ([&DPS��6SLUDO�,�

$(:(�)W��%HQQLQJ��*$ 1 ([&DPS��6SLUDO�,�

86$)5,&20 2 3URSRVHG��([&DPS��6SLUDO�,,�

 
Demonstrated Capabilities

Kitchen and dining shelter at NIE.
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Equipment Assessments

a. %HQHÀWV�

• :KHQ�QRW�XVHG�WR�IHHG�6ROGLHUV��XQLWV�KDYH�XWLOL]HG�WKLV�VKHOWHU�IRU�

0RUDOH��:HOIDUH�DQG�5HFUHDWLRQ��0:5��SXUSRVHV�

• One shelter can be setup with four trained individuals in 30 minutes.  

6HWWLQJ�XS�WDEOHV�DQG�FKDLUV�WDNHV�DQ�DGGLWLRQDO����PLQXWHV��

• The shelter has been upgraded from single-phase power to 3-Phase for 

EHWWHU�HIÀFLHQF\�

• The ECU mounts are built into this version versus the previous version 

where the mount had to be added after the shelter was setup.

• Connecting walls and the ceilings in place were improved from version 2 

LQ�6SLUDO�,���9HUVLRQ���XVHV�PRUH�UREXVW�ODWFKHV�WR�VHFXUH�WKHP�

• The addition of air-compressed cylinders used to support the walls 

reduced the weight required for raising and lowering.  This also helps 

JXLGH�WKH�ODWFKHV�LQ�SODFH�EHWWHU�IRU�D�PRUH�VHFXUH�ORFNHG�SRVLWLRQ���

eliminating the requirement to have a raising pole as part of the setup 

WRRO�NLW�

Standard MILSPEC electrical hookup.
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b. &RQVWUDLQWV�/LPLWDWLRQV�

• Shelters require MHE for off-loading, emplacement, and loading, which 

if unavailable limits applicability.

• :KHQ�VKHOWHUV�JHW�VDQG�RU�GHEULV�LQ�WKH�ÁRRU�MRLQWV�WKH�ZDOOV�EHFRPH�

PRUH�GLIÀFXOW�WR�FROODSVH���

• A relatively level surface free from standing water is required.

c. 6DIHW\�,VVXHV��

• Pinch points are a concern when setting up.

• Shelters must be spaced properly so that the emplacement will not 

hinder the erection of the shelters.

• Shelters must be grounded, as this provides a path for electrical 

FXUUHQW��WKXV�UHGXFLQJ�WKH�ULVN�RI�HOHFWULFDO�VKRFN�

d. 6\VWHP�5HFRPPHQGDWLRQV�

• A drain hole needs to be added to allow for water to drain when 

FOHDQLQJ�WKH�ÁRRUV�

• The Air Conditioners should be 3 phase instead of the current  

 single phase.

• More durable handles should be added.

e. 5HFRPPHQGDWLRQV�IRU�RWKHU�DSSOLFDWLRQV�

• 7KLV�VKHOWHU�LV�HVVHQWLDOO\�LGHQWLFDO�WR�WKH�ELOOHWV�ZLWKRXW�EHGV���,W�FDQ�EH�

FRQÀJXUHG�DV�ELOOHWV��&3�$GPLQ��DQG�DLG�VWDWLRQ�LI�SURSHUO\�HTXLSSHG�

• This shelter and other Heavy Camp shelters should be assessed in an 

operational environment.

• 7KH�NLWFKHQ�VKHOWHU�FRXOG�EH�XVHG�WR�VXSSRUW�'HIHQVH�6XSSRUW�RI�&LYLO�

Authority (DSCA) or Humanitarian Assistance and Disaster Relief  

(HA/DR) missions.
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HEAVY CAMP SHELTER – HYGIENE FACILITY 
Background

The Spacemax Heavy Camp hygiene facility shelter evolved from the version 

��VKHOWHUV�DVVHVVHG�LQ�6SLUDO�,�HTXLSSHG�IRU�1,(�DQG�$(:(���7KLV�VKHOWHU�FRPHV�

HTXLSSHG�ZLWK�ODWULQHV��VKRZHUV��DQG�ODXQGU\�PDFKLQHV���$GGLWLRQDOO\��LW�KDV�EXON�

ZDWHU�IRU�SRWDEOH��JUD\��DQG�EODFN�ZDWHU�VWRUDJH���,W�FDQ�EH�XVHG�LQ�FRQMXQFWLRQ�

ZLWK�WKH�6KRZHU�:DWHU�5HXVH�6\VWHP��6:56��WR�SURFHVV�JUD\�DQG�EODFN�ZDWHU���)RU�

storage and transport, the shelters contain most of its components inside the 

VWRZHG�(�6��VKHOWHUV���7KH�(�6��VKHOWHU�LV���·�[��·�ZKHQ�VWRZHG��DQG�H[SDQGV�WR� 

20’ x 20’ when deployed.

 
Capability Deployment

AOR LOCATION APPLICATIONS SUPPORTED CAPABILITIES

1,(�)W��%OLVV��7; 1 ([&DPS��6SLUDO�,�

$(:(�)W��%HQQLQJ��*$ 1 ([&DPS��6SLUDO�,�

86$)5,&20 2 3URSRVHG��([&DPS��6SLUDO�,,�

 
Demonstrated Capabilities

Standard MILSPEC electrical hookup for Hygiene Center.
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Equipment Assessments

a. %HQHÀWV��

• The hygiene center includes the following features and equipment:  

����VKRZHU�VWDOOV������WRLOHW�VWDOOV������ZDWHUOHVV�XULQDOV������VLQN�VWDQGV�

ZLWK�����VLQNV�HDFK��DQG�KRW�DQG�FROG�ZDWHU�

• ����IURQW�ORDGLQJ�FRPELQDWLRQ�FORWKHV�ZDVKHU�GU\HU�XQLWV������MHW�DLU� 

hand dryers.

• )RU�YHUVLRQ���WKH�ZDVKHU�DQG�GU\HUV�ZHUH�XSJUDGHG�WR�HQHUJ\�HIÀFLHQW�

models to reduce load demand.  Also, the wash and dry time was 

reduced from six hours per load to less than two hours.  

• $GGLWLRQDOO\��D�KLJKHU�HIÀFLHQF\�ÁXVKHU�ZDV�DGGHG�WR�WKH�WRLOHWV�WR�

reduce water demand.  

• The ECU mounts are built into this version versus the previous version 

where the mount had to be added after the shelter was setup. 

• :DOO�DQG�FHLOLQJ�FRQQHFWLRQV�ZHUH�LPSURYHG�IURP�YHUVLRQ���LQ�6SLUDO�,���

version 3 uses more robust latches to secure them.

Hygiene Center.

Hygiene Center pump system.
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• The addition of air-compressed cylinders used to support the walls 

reduced the weight required for raising and lowering, which helped 

JXLGH�WKH�ODWFKHV�LQ�SODFH�IRU�D�PRUH�VHFXUH�ORFNHG�SRVLWLRQ��7KLV�

eliminated the requirement to have a raising pole as part of the setup 

WRRO�NLW�

b. &RQVWUDLQWV�/LPLWDWLRQV�

• Shelters require MHE for off loading, emplacement, and loading, which 

if unavailable limits applicability.  

• :KHQ�VKHOWHUV�JHW�VDQG�RU�GHEULV�LQ�WKH�ÁRRU�MRLQWV�WKH�ZDOOV�EHFRPH�

PRUH�GLIÀFXOW�WR�FROODSVH���

• A relatively level surface free from standing water is required.

c. 6DIHW\�,VVXHV��

• Pinch points are a concern when setting up.

• Shelters must be spaced properly so that the emplacement will not 

hinder the erection of the shelters.

• Shelters must be grounded, as this provides a path for electrical 

FXUUHQW��WKXV�UHGXFLQJ�WKH�ULVN�RI�HOHFWULFDO�VKRFN�

d. 6\VWHP�5HFRPPHQGDWLRQV�

• The Air Conditioners should be 3-Phase instead of single-phase.

• 7KH�ZDVKHU�DQG�GU\HU�QHHGV�WR�EH�PRUH�HIÀFLHQW��IDVWHU��

• Drain hole needed for elimination of standing water.

• An extra water valve or water source would be helpful in  

FOHDQLQJ�ÁRRUV�

e. 5HFRPPHQGDWLRQV�IRU�RWKHU�DSSOLFDWLRQV�

• This shelter and other Heavy Camp shelters should be assessed in an 

operational environment.

• 7KH�NLWFKHQ�VKHOWHU�FRXOG�EH�XVHG�WR�VXSSRUW�'HIHQVH�6XSSRUW�RI�&LYLO�

Authority (DSCA) or Humanitarian Assistance and Disaster Relief  

(HA/DR) missions.
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HEAVY CAMP SHELTER - KITCHEN
Background

7KH�6SDFHPD[�+HDY\�&DPS�NLWFKHQ�VKHOWHU�HYROYHG�IURP�WKH�YHUVLRQ���VKHOWHUV�

DVVHVVHG�LQ�6SLUDO�,�HTXLSSHG�IRU�1,(�DQG�$(:(���7KH�NLWFKHQ�FRPHV�RUJDQLF�ZLWK�

HQRXJK�FRRNLQJ��FOHDQLQJ��DQG�VHUYLQJ�HTXLSPHQW�WR�VXSSRUW�D�FRPSDQ\�SOXV�VL]H�

element, and is used in conjunction with the dining facility shelter, which is part 

of the Heavy Camp.  For storage and transport, the shelters contain most of its 

FRPSRQHQWV�LQVLGH�WKH�VWRZHG�(�6��VKHOWHUV���7KH�(�6��VKHOWHU�LV���·�E\��·�ZKHQ�

stowed, and expands to 20 by 20 feet when deployed.

 
Capability Deployment

AOR LOCATION APPLICATIONS SUPPORTED CAPABILITIES

1,(�)W��%OLVV��7; 1 ([&DPS��6SLUDO�,�

$(:(�)W��%HQQLQJ��*$ 1 ([&DPS��6SLUDO�,�

86$)5,&20 2 3URSRVHG��([&DPS��6SLUDO�,,�

 
Demonstrated Capabilities

Soldiers prepare meals in a Heavy Camp shelter kitchen.
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Equipment Assessments

a. %HQHÀWV�

• 7KH�NLWFKHQ�DQG�GLQLQJ�VKHOWHUV�DUH�H[SDQGHG�DQG�VHWXS�LQ�WKH�VDPH�

manner as the billeting shelters. 

• This shelter can be setup with six trained individuals in 30 minutes.  

6HWWLQJ�XS�WKH�FRRNLQJ��VHUYLQJ��DQG�FOHDQLQJ�FRPSRQHQWV�FDQ�WDNH�DQ�

DGGLWLRQDO����PLQXWHV��

• ,QWHUQDO�FRPSRQHQWV�RI�WKH�NLWFKHQ�FDQ�VXSSRUW�XS�WR�D�FRPSDQ\�SOXV�

VL]HG�HOHPHQW�DQG�FRQVLVWV�RI������JULGGOH������KDQG�ZDVK�VLQN� 

����LFH�PDFKLQH��IRXU�LQVXODWHG�IRRG�ZDUPHUV���������TXDUW�WLOW�NHWWOH�� 

����LQVXODWHG�EHYHUDJH�GLVSHQVHUV������FRQYHFWLRQ�RYHQ������VHUYLQJ�

WDEOHV������FRRN�DQG�KROG�RYHQ������ZHDSRQV�UDFN��FDSDFLW\������

ULÁHV�������VWHDP�DQG�KROG�RYHQ������EDQTXHW�WDEOHV���������FXELF�IRRW�

UHIULJHUDWRU������EHQFKHV��DQG�������ZHOO�VDQLWDWLRQ�VLQNV�

• $GGLWLRQ�RI�WKH�JULGGOH�LQ�WKH�6SLUDO�,,�NLWFKHQ�LQFUHDVHV�W\SHV�DQG�

quality of meals served. 

• &ROG�IRRG�VWRUDJH�ZDV�LQFUHDVHG�IURP�WKH�NLWFKHQ�HTXLSSHG�LQ�6SLUDO�,���

• &DP�ORFNV�GHVLJQHG�WR�VHFXUH�WKH�ZDOOV�DQG�FHLOLQJV�ZHUH�LPSURYHG�LQ�

WKH�6SLUDO�,,�NLWFKHQ���

b. &RQVWUDLQWV�/LPLWDWLRQV�

• Shelters require MHE for off-loading, emplacement, and loading, which 

if unavailable limits applicability.  

Standard MILSPEC connections for the power to the shelter from the LDSS.
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• :KHQ�VKHOWHUV�JHW�VDQG�RU�GHEULV�LQ�WKH�ÁRRU�MRLQWV�WKH�ZDOOV�EHFRPH�

PRUH�GLIÀFXOW�WR�FROODSVH���

• A relatively level surface free from standing water is required.  Some 

shelters experienced mold growth following excessive rain during 

HYDOXDWLRQV�DW�)RUW�%OLVV��7;���

• 7KH�NLWFKHQ�VKHOWHU�LV�GHVLJQHG�ZLWK�GUDLQ�KROHV�WR�DGGUHVV�VWDQGLQJ�

water from cleaning and spillages, however there are too few.  

c. 6DIHW\�,VVXHV��

• Pinch points are a concern when setting up.

• Shelters must be spaced properly so that emplacement will not hinder 

the erection of the shelters.

• Shelters must be grounded, as this provides a path for electrical 

FXUUHQW��WKXV�UHGXFLQJ�WKH�ULVN�RI�HOHFWULFDO�VKRFN��

d. 6\VWHP�5HFRPPHQGDWLRQV���

• Air Conditioning needs to be 3-Phase instead of single-phase.

• 'RRU�KDQGOHV�QHHG�WR�EH�UXJJHGL]HG�

• The refrigerator should be larger to accommodate more storage.

• %HWWHU�VWRUDJH�RI�FRRNLQJ�XWHQVLOV�LV�QHHGHG�²�WKH�FXUUHQW�GUDZHU�EUHDNV�

• $GG�D�PRUH�H[WHQVLYH�)LUVW�$LG�NLW�

• $Q�H[WUD�ZDWHU�VRXUFH�ZRXOG�EH�EHQHÀFLDO�LQ�FOHDQLQJ�DQG�DGGLQJ�ZDWHU�

e. 5HFRPPHQGDWLRQV�IRU�RWKHU�DSSOLFDWLRQV�

• This shelter and other Heavy Camp shelters should be assessed in an 

operational environment.

• 7KH�NLWFKHQ�VKHOWHU�FRXOG�EH�XVHG�WR�VXSSRUW�'HIHQVH�6XSSRUW�RI�&LYLO�

Authority (DSCA) or Humanitarian Assistance and Disaster Relief  

(HA/DR) missions.
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HEAVY CAMP SHELTER - BILLETS
Background

The Spacemax Heavy Camp Billet shelter evolved from the version 2 shelters 

DVVHVVHG�LQ�6SLUDO�,�HTXLSSHG�IRU�1,(�DQG�$(:(���7KLV�VKHOWHU�FDQ�KROG�D�PD[LPXP�

RI����EHGV�ZKHUH�DV�WKH�6SLUDO�,�YHUVLRQ�FRXOG�RQO\�KROG������)RU�VWRUDJH�DQG�

transport, the shelters contain most of its components inside the stowed E2S2 

VKHOWHUV���7KH�(�6��VKHOWHU�LV���·�[��·�ZKHQ�VWRZHG��DQG�H[SDQGV�WR���·�[���·�ZKHQ�

GHSOR\HG���7KH�LQWHUQDO�FRQÀJXUDWLRQ�LQ�WHUPV�RI�WKH�QXPEHU�RI�EHGV�RI�HDFK�

shelter can be tailored based on mission requirements.

 
Capability Deployment

AOR LOCATION APPLICATIONS SUPPORTED CAPABILITIES

1,(�)W��%OLVV��7; 1 ([&DPS��6SLUDO�,�

$(:(�)W��%HQQLQJ��*$ 1 ([&DPS��6SLUDO�,�

86$)5,&20 2 3URSRVHG��([&DPS��6SLUDO�,,�

 
Demonstrated Capabilities

New and improved bunk bed system, complete with weapons rack, drawers, and  
improved  mattress.                            
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Equipment Assessments

a. %HQHÀWV�

• One shelter can be setup with four trained individuals in 30 minutes.  

6HWWLQJ�XS�EHGV��GHSHQGLQJ�RQ�WKH�QXPEHU�FRQÀJXUDWLRQ��FDQ�WDNH�DQ�

DGGLWLRQDO����PLQXWHV��

• (DFK�VKHOWHU�FRQWDLQV�XS�WR�����EXQN�EHGV�����EHGV��ZLWK�ORFNDEOH�

storage for each.  

• 6KHOWHUV�FDQ�EH�FRQÀJXUHG�ZLWK�OHVV�EHGGLQJ�WR�DFFRPPRGDWH�PRUH�

living space.  

• Power outlets are mounted on the walls with no need to run wires in  

the open.

• Each shelter is equipped with a single phase 120v ECU.

• 6\VWHP�UHTXLUHV�VSHFLDO�WRROV�WR�DVVLVW�ZLWK�WKH�ORFNLQJ�RI�WKH�ULJLG�ZDOOV�

(tools are provided with system). 

Need Description                             

View of the kitchen which provides all the amenities of a professional kitchen.                          

Aerial view of the ExCamp shelters.                          
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• Each shelter has leveling feet and bubble levels to adjust for slightly 

uneven ground.  

• ,PSURYHPHQWV�WR�WKH�TXDOLW\�RI�WKH�GRRUV�DQG�ZLQGRZV�ZHUH�PDGH�IURP�

WKH�6SLUDO�,�YHUVLRQ�WR�DGGUHVV�GDPDJH�IURP�H[FHVVLYH�XVH���

b. �&RQVWUDLQWV�/LPLWDWLRQV�

• 6KHOWHUV�UHTXLUH�0+(�IRU�RIÁRDGLQJ��HPSODFHPHQW��DQG�ORDGLQJ��ZKLFK�LI�

unavailable limits applicability.  

• :KHQ�VKHOWHUV�JHW�VDQG�RU�GHEULV�LQ�WKH�ÁRRU�MRLQWV�WKH�ZDOOV�EHFRPH�

PRUH�GLIÀFXOW�WR�FROODSVH���

• A relatively level surface free from standing water is required.

c. 6DIHW\�,VVXHV��

• Pinch points are a concern when setting up.

• Shelters must be spaced properly so that emplacement will not hinder 

the erection of the shelters.

• Shelters must be grounded, as this provides a path for electrical 

FXUUHQW��WKXV�UHGXFLQJ�WKH�ULVN�RI�HOHFWULFDO�VKRFN��

d. 6\VWHP�5HFRPPHQGDWLRQV�

• Air Conditionaing needs to be 3-Phase instead of current  

single-phase design.

• Door handles need to be stronger.

• $GG�D�GUDLQ�KROH�WR�IDFLOLWDWH�FOHDQLQJ�ÁRRUV�

e. 5HFRPPHQGDWLRQV�IRU�RWKHU�DSSOLFDWLRQV�

• Shelters can be used for multiple purposes such as storage or CP/Admin 

if beds are removed.  

• This shelter and other Heavy Camp shelters should be assessed in an 

operational environment.

• 7KH�NLWFKHQ�VKHOWHU�FRXOG�EH�XVHG�WR�VXSSRUW�'HIHQVH�6XSSRUW�RI�&LYLO�

Authority (DSCA) or Humanitarian Assistance and Disaster Relief  

(HA/DR) missions.
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HEAVY CAMP SHELTER – CP/ADMIN 
Background

The Spacemax Heavy Camp CP/Admin shelter evolved from the version 2 shelters 

DVVHVVHG�LQ�6SLUDO�,�HTXLSSHG�IRU�1,(�DQG�$(:(���7KLV�VKHOWHU�FDQ�IDFLOLWDWH�

Command Post (CP) or Combat Training Command Post (CTCP) operations.  For 

storage and transport, the shelters contain most of its components inside the 

VWRZHG�(�6��VKHOWHUV���7KH�(�6��VKHOWHU�LV���·�[��·�ZKHQ�VWRZHG��DQG�H[SDQGV�WR�

��·�[���·�ZKHQ�GHSOR\HG���7KHUH�DUH�QR�LQWHUQDO�FRPSRQHQWV�LQ�WHUPV�RI�RIÀFH�

equipment that are equipped with this shelter.  

 
Capability Deployment

AOR LOCATION APPLICATIONS SUPPORTED CAPABILITIES

1,(�)W��%OLVV��7; 1 ([&DPS��6SLUDO�,�

$(:(�)W��%HQQLQJ��*$ 1 ([&DPS��6SLUDO�,�

86$)5,&20 2 3URSRVHG��([&DPS��6SLUDO�,,�

 
Demonstrated Capabilities

Inside the CP/ADMIN.                                  
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Equipment inside the CP/ADMIN.

Equipment Assessments

a. %HQHÀWV�

• 'LIIHUHQW�IURP�WKH�&3�$GPLQ�VKHOWHU�HTXLSSHG�LQ�6SLUDO�,��WKH� 

6SLUDO�,,�VKHOWHU�FRPHV�DV�RQH�VKHOWHU���7KLV�HOLPLQDWHV�WKH�QHHG�WR� 

join two shelters, reducing setup time.  

• 2QH�VKHOWHU�WDNHV�D�PLQLPXP�RI�IRXU�WUDLQHG�LQGLYLGXDOV�DQG�

approximately 30 minutes to setup.

• The shelter has been upgraded from single-phase power to 3-Phase for 

EHWWHU�HIÀFLHQF\��

• The ECU mounts are built into this version versus the previous version, 

where the mount had to be added after the shelter was setup. 

• :DOO�DQG�FHLOLQJ�FRQQHFWLRQV�ZHUH�LPSURYHG�IURP�YHUVLRQ���LQ�6SLUDO�,���

Version 3 uses more robust latches to secure them in place.

• The addition of air-compressed cylinders used to support the walls 

reduced the weight required for raising and lowering.  This also helps 

JXLGH�WKH�ODWFKHV�LQ�SODFH�EHWWHU�IRU�D�PRUH�VHFXUH�ORFNHG�SRVLWLRQ���

This eliminated the requirement to have a raising pole as part of the 

VHWXS�WRRO�NLW���
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• %DVHG�RQ�IHHGEDFN�IURP�:DUÀJKWHUV�WKH�GRRU�KDQGOHV�ZHUH�PDGH�PRUH�

durable to withstand heavy usage. 

• :DOOV�DUH�FDSDEOH�RI�PRXQWLQJ�ÁDW�VFUHHQ�79V�IRU�GLJLWDO�EDWWOH�WUDFNLQJ���

b. &RQVWUDLQWV�/LPLWDWLRQV�

• 6KHOWHUV�UHTXLUH�0+(�IRU�RIÁRDGLQJ��HPSODFHPHQW��DQG�ORDGLQJ��ZKLFK�LI�

unavailable limits applicability.  

• :KHQ�VKHOWHUV�JHW�VDQG�RU�GHEULV�LQ�WKH�ÁRRU�MRLQWV�WKH�ZDOOV�EHFRPH�

PRUH�GLIÀFXOW�WR�FROODSVH���

• A relatively level surface free from standing water is required.

c. 6DIHW\�,VVXHV��

• Pinch points are a concern when setting up.

• Shelters must be spaced properly apart so that the emplacement will 

not hinder erection of the shelters.

• Shelters must be grounded, as this provides a path for electrical 

FXUUHQW��WKXV�UHGXFLQJ�WKH�ULVN�RI�HOHFWULFDO�VKRFN�

d. 6\VWHP�5HFRPPHQGDWLRQV�

• Better (sturdier) white boards should be added.

• Add drain to allow for cleaning.

• Update Air Conditioning to 3-Phase power.

e. 5HFRPPHQGDWLRQV�IRU�RWKHU�DSSOLFDWLRQV�

• 7KLV�VKHOWHU�LV�HVVHQWLDOO\�LGHQWLFDO�WR�WKH�ELOOHWV�ZLWKRXW�EHGV���,W�FDQ�EH�

FRQÀJXUHG�DV�ELOOHWV��0:5��DQG�DLG�VWDWLRQ�LI�SURSHUO\�HTXLSSHG���

• This shelter and other Heavy Camp shelters should be assessed in an 

operational environment.

• 7KH�NLWFKHQ�VKHOWHU�FRXOG�EH�XVHG�WR�VXSSRUW�'HIHQVH�6XSSRUW�RI�&LYLO�

Authority (DSCA) or Humanitarian Assistance and Disaster Relief  

(HA/DR) missions.
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AIR-TO-WATER
Background

7KH�0LVWUDO�*(1����*�$LU�WR�:DWHU�*HQHUDWLRQ�8QLW��KDUYHVWV�ZDWHU�IURP�KXPLGLW\�

LQ�WKH�DLU���7KH�V\VWHP�LV�DGYHUWLVHG�WR�SURGXFH�����JDOORQV�RI�FOHDQ�FRRO�GULQNLQJ�

ZDWHU�SHU�GD\�DW����&�DQG�����5+���7KLV�RU�VLPLODU�FDSDELOLWLHV�ZHUH�QRW�SUHYLRXVO\�

DVVHVVHG�LQ�6SLUDO�,���

• 3RZHU�²�7KH�PDLQ�SRZHU�FRQQHFWLRQ�LV�D���[����DPS�FLUFXLW�EUHDNHU��

UHFRPPHQGHG�RXWOHW�FRQQHFWRU�IRU���������9$&���3KDVH�RSHUDWLRQ�

• 3DFNDJLQJ�²�Cardboard covered on a single pallet for shipping.

 
Capability Deployment

AOR LOCATION APPLICATIONS SUPPORTED CAPABILITIES

1,(�)W��%OLVV��7; 2 ExCamp

 
Demonstrated Capabilities

Mistral Air-to-Water system with power connectors.                             
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Equipment Assessments

a. %HQHÀWV�

• The system was not able to produce water due to arid conditions at  

)RUW�%OLVV��7;���+RZHYHU��WKH�V\VWHP�ZDV�DGGHG�WR�WKH�SRZHU�VXSSO\�IRU�

the ExCamp and did provide a load on the LDSS.  

• 6\VWHP�LV�´SOXJ�DQG�SOD\µ�WR�DQ\���3KDVHG��������9�SRZHU�

• 7KH�$LU�WR�:DWHU�KDV�DQ�LQWHUQDO����JDOORQ�ZDWHU�WDQN�WKDW�LV� 

monitored continuously.

• 7KH�$LU�WR�:DWHU�V\VWHP�GLVSHQVHV�ZDWHU�DW�FKLOOHG�DQG�DPELHQW�

temperatures from internal or externally connected dispensing unit. 

• $GYHUWLVHG��7KH�$LU�WR�:DWHU�ZLOO�SURGXFHV�����JDOORQV�RI�IUHVK��FOHDQ�

DQG�FRROHG�GULQNLQJ�ZDWHU�

b. �&RQVWUDLQWV�/LPLWDWLRQV�

• The system requires MHE, which based on availability could limit the 

integration or use in austere environments.

• :DWHU�RXWSXW�VSLJRW�GRHV�QRW�KDYH�D�0,/63(&�FRQQHFWRU�DQG�UHTXLUHV�D�

VWDQGDUG�KRVH�WKDW�QHHGV�WR�EH�VWHULOL]HG�IRU�SRWDELOLW\���

• 6\VWHP�UHTXLUHV�DW�OHDVW�����KXPLGLW\�LQ�RUGHU�WR�SURGXFH�ZDWHU��

• 6\VWHP�FDQQRW�RSHUDWH�EHORZ����&�

• ,I�SRZHUHG�E\�WKH�/RZ�'HPDQG�6WDUW�6WRS��/'66��SRZHU�V\VWHP��D�

VSHFLDO����DPS�FDEOH�LV�QHHGHG�VR�LW�FDQ�EH�ZLUHG�WR�WKH�/'66�'0�%R[��

c. 6DIHW\�,VVXHV��

• 7KHUH�DUH�VHYHUDO�SLQFK�SRLQWV�RQ�WKH�IUDPHZRUN�

• 7KH�V\VWHP�FXUUHQWO\�GRHV�QRW�SURGXFH�ZDWHU�WKDW�KDV�EHHQ�FHUWLÀHG�DV�

potable for military use.  
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d. 6\VWHP�5HFRPPHQGDWLRQV��

• Further testing and evaluations are required in order to recommend 

V\VWHP�XSJUDGHV�RU�PRGLÀFDWLRQV��

• :DWHU�QHHGV�WR�EH�WHVWHG�DQG�FHUWLÀHG�DV�SRWDEOH�

e. 5HFRPPHQGDWLRQV�IRU�RWKHU�DSSOLFDWLRQV�

• 6\VWHP�QHHGV�WR�EH�WHVWHG�LQ�DQ�HQYLURQPHQW�ZLWK�����KXPLGLW\�RU�

PRUH�HLWKHU�DW�$(:(�RU�LQ�DQ�RSHUDWLRQDO�HQYLURQPHQW�VXFK�DV�LQ�WKH�

USSOUTHCOM AOR where other E2E solutions have been equipped.
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SHOWER WATER REUSE SYSTEM (SWRS)
Background

7KH�SULPDU\�PLVVLRQ�IRU�WKH�6RWHUD�6KRZHU�:DWHU�5HXVH�6\VWHP��6:56��LV�WR�WUHDW�

DQG�UHXVH�JUD\�ZDWHU�IURP�VKRZHUV��ODXQGU\�XQLWV�DQG�WKH�VLQNV�LQ�WKH�+\JLHQH�

&RPSOH[���7KH�6:56�UHTXLUHV�FRQQHFWLRQ�WR�D�SRWDEOH�ZDWHU�VRXUFH��WKH�VKRZHU�

wastewater system and the camp wastewater system.  The minimum clearance 

LV���·�[���·�DURXQG�WKH�6:56��WKH��N�ZDVWHZDWHU�WDQN��WKH�GLYHUWHU�ER[��DQG�WKH�

interconnecting hoses. 

• 3RZHU�²�����9$&���SKDVH����RU����+]�

• 3DFNDJLQJ�²������[��,62�&RQWDLQHU�SHU�HDFK�6:56�V\VWHP��

• System - 6L]HG�IRU�D�����PD[�FDPS�

 
Capability Deployment

AOR LOCATION APPLICATIONS SUPPORTED CAPABILITIES

$(:(��)W��%HQQLQJ��*$ 1 ExCamp 

1,(��)W�%OLVV��7; 1 ExCamp

Demonstrated Capabilities

SWRS deployed on site at NIE.                               

3K blivet of blackwater.                             
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Equipment Assessments

a. %HQHÀWV�

• 7KH�6:56�LV�D�IXOO\�VHOI�FRQWDLQHG�ZDWHU�SXULÀFDWLRQ�V\VWHP���*UD\�

ZDWHU�LV�WUHDWHG�IRU�UHXVH��ZKLOH�EODFN�ZDWHU�LV�GLYHUWHG�WR�D�GLIIHUHQW�

storage bag.

• 6:56�FDQ�EH�XVHG�ZKHUHYHU�LW�FDQ�EH�VHWXS�WR�DFFHSW�LQSXW�RI�

wastewater not exceeding 10 gallons per minute (GPM).

• Once the system is in operation a full time operator is not needed.  The 

operator is needed only during system setup and to add chemicals every 

four hours.  

• 7KH�6:56�SURYLGHV�UHXVHG�ZDWHU�WKDW�PHHWV�RU�H[FHHGV�WKH�7UL�6HUYLFH�

)LHOG�:DWHU�4XDOLW\�6WDQGDUGV�IRU�ORQJ�WHUP�XVH�

• 6:56�FDQ�WUHDW�XS�WR��������JDOORQV�RI�ZDWHU�LQ�D����KRXU�SHULRG�

(10,000 reusable).

b. &RQVWUDLQWV�/LPLWDWLRQV�

• 7KH�6:56�UHTXLUHV�D���.�IRUN�OLIW�WR�PRYH�WKH�,62�FRQWDLQHU�

SWRS showing a full gray water bag (on bottom left) waiting to be processed back to the 
source water bag (on top right).                         
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• ,W�WDNHV����PLQXWHV�IRU�WKH�V\VWHP�WR�EH�IXOO\�RSHUDWLRQDO��

• The system requires chemicals (bleach) for water treatment and needs 

to be monitored frequently.  Chemicals need to be added roughly every 

four days.

• Level ground is needed for container emplacement and it should be free 

from standing water.

• 7KH�V\VWHP�DW�1,(�KDV�RQO\�RSHUDWHG�SURSHUO\�IRU����KRXUV�WKURXJK�

multiple events.

• 7KH�V\VWHP�DW�$(:(�FDPH�ZLWK�PXOWLSOH�PDQXIDFWXUHU�GHÀFLHQFLHV�

(incorrect wiring, valves, and setting).

• 7KH�6:56�UHTXLUHV�WKRURXJK�FOHDQLQJ�DQG�SURSHU�VKXWGRZQ�SURFHGXUHV�

WR�VWRZ�DQG�VHW�EDFN�XS�

• 5HTXLUHV�VLJQLÀFDQW�LQ�GHSWK�WUDLQLQJ�

c. �6DIHW\�,VVXHV�

• &RPPRQ�HOHFWULFDO�NQRZOHGJH�DQG�VLWXDWLRQDO�DZDUHQHVV�LV�

recommended for setup.

• $YRLG�VNLQ�FRQWDFW�ZLWK�JUD\�ZDWHU��ZDVWHZDWHU��DQG�FKHPLFDOV�

d. 5HFRPPHQGDWLRQV��

• Additional Soldier testing on the system is needed.  Using the system as 

LW�ZDV�GHVLJQHG�ZLWK�D�����PD[�FDSDFLW\�ZLOO�IXOO\�H[SORLW�WKH�V\VWHP�

• $GG�WZR�7�YDOYHV��WKLV�ZLOO�NHHS�DLU�IURP�JHWWLQJ�LQWR�WKH�V\VWHP��ZKLFK�

sounds an alarm and puts the system in stand-by mode).

• $GGLWLRQDO�WUDLQLQJ�SURYLGHG�E\�WKH�PDQXIDFWXUHU�ZRXOG�EH�EHQHÀFLDO�

• 7KH�PDQXIDFWXUHU�QHHGV�WR�WURXEOHVKRRW�WKH�V\VWHP�DW�1,(�

e. �5HFRPPHQGDWLRQV�IRU�RWKHU�DSSOLFDWLRQV�

• 8VH�ZLWK�DQ\�%1�VL]HG�FDPS������SHUVRQQHO��
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GENERATOR ECU TRAILER (GET)
Background

7KH�+'7�*(7�7UDLOHU�LV�D���N:�JHQHUDWRU�PRXQWHG�RQ�D�+00:9�FDSDEOH�WUDLOHU���

7KH�JHQHUDWRU�FRPHV�HTXLSSHG�ZLWK�DXWRPDWLF���N:�DQG��N:�ORDG�EDQNV�WR�

SUHYHQW�ZHW�VWDFNLQJ�DQG�WZR����DPS�SRUWV�IRU�SRZHU�GLVWULEXWLRQ���7KH�WUDLOHU�LV�

DOVR�HTXLSSHG�ZLWK�DQ���7RQ�(&8�FRPSOHWH�ZLWK�WZR�RXWSXW�SRUWV���$W�����SRZHU�

RXWSXW��WKH�*(7�ZLOO�SURGXFH���N:�GLVWULEXWHG���7KH�KHDWLQJ�DQG�FRROLQJ�HOHPHQWV�

UHTXLUH���N:�DQG���N:�UHVSHFWLYHO\���%DVHG�RQ�WKH�FXUUHQW�FRQÀJXUDWLRQ��*(7�

VXSSRUWV���������6KHOWHUV���WKH�UHPDLQLQJ�SRZHU�RI��N:�RU���N:�LV�DYDLODEOH�IRU�

GLVWULEXWLRQ�EHWZHHQ�WKH�WZR�WHQWV�����N:�RU��N:�SHU�WHQW���

Capability Deployment

AOR LOCATION APPLICATIONS SUPPORTED CAPABILITIES

86$)5,&20 � ExCamps and C2 

USSOUTHCOM � Billeting and Forward 

Ft. Eustis 1 %LOOHWLQJ�IRU�562,�RSHUDWLRQV

Demonstrated Capabilities

*(7�7UDLOHU�V\VWHP�VKRZLQJ�DLUÁRZ�GXFWV�RQ�WKH�OHIW�VLGH�DQG�FRQWURO�SDQHO�RQ�WKH�ULJKW�VLGH�������������������������
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Equipment Assessments

a. %HQHÀWV�

• 7UDLOHU�PDNHV�HTXLSPHQW�HDV\�WR�XVH�DQG�DGGV�PDQHXYHUDELOLW\�WR�/LWH�

Camp.  The GET can be used to power and condition any tent shelter as 

long as it has the portholes.  

• Generator comes equipped with 100 amp shore port for connecting  

with other generators if power distribution needs are lower than  

output potential. 

• ECU is capable of easily cooling two shelters at once (limited by the 

RXWSXW����,W�ZLOO�FRRO�WZR�RI�WKH�����ELOOHW�VKHOWHUV�RU�DQ\�VKHOWHU�WKDW�LV�

VPDOOHU�LQ�VL]H���

• /RDG�EDQNV�FDQ�EH�GLVFRQQHFWHG�WR�SUHYHQW�ZDVWHG�IXHO�²�WKLV�LV�RSWLPDO�

LI�WKH�ORDG�LV�WHVWHG�DQG�WKH�XVHU�NQRZV�WKDW�ORDG�EDQNV�ZLOO�QRW� 

be necessary.

• 0XOWLSOH��������DPS�SRUWV�IDFLOLWDWH�VHJUHJDWHG�SRZHU� 

distribution systems. 

b. &RQVWUDLQWV�/LPLWDWLRQV�

• *HQHUDWRU�LV�RYHUVL]HG�IRU�PRVW�QHHGV�RI�WKH�/LWH�&DPS���7KLV�PHDQV�

ORDG�EDQNV�RIWHQ�UXQ�ZKHQ�(&8�LV�QRW�FRQQHFWHG�

• %HFDXVH�RI�VL]H�RI�WKH�JHQHUDWRU��LW�FDQ�RIWHQ�EH�XVHG�WR�GLVWULEXWH�

power throughout the camp.  

• 7KH�(&8�KDV�RQO\�WZR�RXWSXWV�WR�FRQGLWLRQ�WHQWV�DQG�LV�UDWHG�DW���7RQV�

GLVWULEXWHG����7RQV�SHU�WHQW����7KH�����WHQWV�KDYH�DLU�LQSXWV�RQ�HDFK�HQG�

however, the ECU can only input air on one end, creating uneven air 

temperatures in the same tent. 

• /HQJWK�RI�(&8�KRVHV�PDNHV�GLVWULEXWLRQ�WR�PXOWLSOH�VKHOWHUV�GLIÀFXOW�

• Multiple units have had trouble with air in the fuel lines on delivery.

• 7KH�WUDLOHU�KDV�D�0LOLWDU\�6WDQGDUG�7RQJXH��ZKLFK�UHTXLUHV�D�+00:9�RU�

larger to transport.  This can constrain mobility if in an environment 

where non-tactical vehicles are the primary means of transportation.  
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c. 6DIHW\�LVVXHV� 

• None observed.

d. 6\VWHP�5HFRPPHQGDWLRQV�

• (TXLS�WKH�*(7�ZLWK�������7RQ�(&8V�WKDW�FDQ�EH�SDFNDJHG�ZLWK�WKH�WUDLOHU�

for shipping purposes.  Removing the generator would add the additional 

space for another ECU, but another trailer would be needed to move 

WKH�(&8���7KH�WZR�7RQ�(&8V�FDQ�WKHQ�EH�GLVWULEXWHG�PRUH�HIÀFLHQWO\�E\�

conditioning both sides of a tent or paired with other shelters (Radome, 

+(;�'RPH��HWF�����

e. 5HFRPPHQGDWLRQV�IRU�RWKHU�DSSOLFDWLRQV�

• This generator system would be ideal for a larger camp or more 

permanent shelters.

• ,I�GHOLYHUHG�ZLWK�����DPS�FDEOLQJ��VKRUH�FDEOHV�FRXOG�FRQQHFW�ZLWK�

RWKHU�*(7�XQLWV�DQG�PRUH�HIÀFLHQWO\�5LJKW�VL]H�WKH�JHQHUDWRU·V�FDSDFLW\�
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LITE CAMP RADOME TENT
Background

7KH�+'7�%DVH�;�5DGRPH�LV�D�VRIW�VKHOO�GRPH�VKHOWHU��ZKLFK�ZDV�SURFXUHG�DV�

a component of the NetZero Lite Camp. The Radome shelter is supported by 

LQÁDWHG�DLUEHDPV�DQG�KDV�QR�PHWDO�RU�FDUERQ�ÀEHU�VXSSRUW���5DGRPH�VKHOWHUV�ZHUH�

concurrently deployed in Honduras, Niger, and Mauritania as part of the  

(�(�63,5$/�,,�SURJUDP�

 
Capability Deployment

AOR LOCATION APPLICATIONS SUPPORTED CAPABILITIES

86$)5,&20 �� ExCamps and C2 

USSOUTHCOM � Billeting and FARP 

Ft. Eustis 1 %LOOHWLQJ�IRU�562,�RSHUDWLRQV

 
Demonstrated Capabilities

Radome shelter component of Lite Camp in Africa.                
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Equipment Assessment

a. %HQHÀWV�

• 7KH�5DGRPH�LV�FRPSDFW�DQG�UHODWLYHO\�OLJKWZHLJKW�ZKHQ�SDFNHG���,W�FDQ�

EH�WUDQVSRUWHG�YLD�+00:9�DQG�RU�PHGLXP�VL]HG�SLFNXS��1RQ�7DFWLFDO�

Vehicle (NTV)). 

• The Radome is simple to setup and tear down and is staged much  

faster than shelters with solid frames.

• 5LVN�RI�VKHOWHU�IDLOXUH�LV�PLQLPDO�²�IUDPH�LQÁDWLRQ�FDQ�EH�PHDVXUHG� 

ZLWK�LQFOXGHG�SUHVVXUH�JDXJH���5H�LQÁDWLRQ�WDNHV�D�PLQLPDO�DPRXQW� 

of time.

b. &RQVWUDLQWV�/LPLWDWLRQV�

• Shelter does not come equipped with lights, power strip, furniture, or 

ÁRRULQJ��OLPLWLQJ�LWV�XVDELOLW\�DV�DQ�RFFXSLHG�VKHOWHU�

• Shelter is delivered with air compressor and vacuum, but the vacuum 

LV�XQGHUSRZHUHG�IRU�WHDUGRZQ�RI�WKH�VKHOWHU���7KLV�PDNHV�LW�GLIÀFXOW�WR�

VWULNH�WKH�FDPS�TXLFNO\�

• 6KHOWHU�GRHV�QRW�KDYH�D�UDGLDQW�EDUULHU�DQG�LV�QRW�DLUWLJKW��ZKLFK�PDNHV�

the use of the HVAC ineffective in cooling the shelter.

• Rigid air beams are solid to the touch and reinforced, but are vulnerable 

to puncture by sharp objects or projectiles.

c. 6DIHW\�,VVXHV��

• None observed.

d. 6\VWHP�5HFRPPHQGDWLRQV�

• 6KLS�5DGRPH�ZLWK�ODUJHU�YDFXXP�WR�VSHHG�GHÁDWLRQ�

• (TXLS�WKH�5DGRPH�ZLWK�OLJKWV�DQG�SRZHU�VWULSV���,I�HTXLSSHG�LW�FRXOG�EH�

XVHG�DV�D�&RPPDQG�3RVW��&3��DW�,QLWLDO�2SHUDWLQJ�&DSDELOLW\��,2&���

e. 5HFRPPHQGDWLRQV�IRU�RWKHU�DSSOLFDWLRQV�

• Primary use for Radome has been as a medical tent.  Other applications 

FRXOG�LQFOXGH�D�VLQJOH�XVH�RIÀFH�RU�H[SHGLWLRQDU\�&RPPDQG�3RVW��&3��
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LITE CAMP BILLET TENT (307 MODEL)
Background

7KH�+'7�%DVH�;�����LV�D�VRIW�VKHOO�ELOOHW�VKHOWHU��ZKLFK�ZDV�SURFXUHG�DV�D�

FRPSRQHQW�RI�WKH�1HW=HUR�/LWH�&DPS���7KH�����VKHOWHU�FDQ�KRXVH�������SHUVRQQHO�

and is equipped with a radiant barrier, which reduces power usage when cooling 

the shelter.  307 shelters are currently deployed in Honduras, Niger, and Mauritania 

DV�SDUW�RI�WKH�(�(�6SLUDO�,,�SURJUDP�

 
Capability Deployment

AOR LOCATION APPLICATIONS SUPPORTED CAPABILITIES

86$)5,&20 � ExCamps and C2 

USSOUTHCOM � Billeting and FARP 

Fort Eustis, VA 1 %LOOHWLQJ�IRU�562,�RSHUDWLRQV

 
Demonstrated Capabilities

Interior of billet tent.                             Deployed System.                             



Appendixes

U.S. Army Rapid Equipping Force | 73

Equipment Assessments

a. %HQHÀWV�

• 7KH�����ELOOHW�LV�FRPSDFW�DQG�UHODWLYHO\�OLJKWZHLJKW�ZKHQ�SDFNHG��� 

,W�FDQ�EH�WUDQVSRUWHG�YLD�+00:9�DQG�RU�PHGLXP�VL]H�SLFNXS��1RQ�

Tactical Vehicle (NTV)). 

• 7KH�DGGLWLRQ�RI�WKH�UDGLDQW�EDUULHU�PDNHV�WKH�VKHOWHU�PRUH�HIÀFLHQW�

ZLWK�DQ�LQFUHDVHG�5�YDOXH�RYHU�WKH�FXUUHQW�325�WKDW�ODFNV� 

this capability.

• 5LGJHG�ÁRRULQJ�LV�VLPSOH�WR�LQVWDOO��LV�TXLFNHU�WKDQ�LQVWDOOLQJ�WKH�ÁRRU�RQ�

WKH�+(;�'RPH��SURWHFWV�IURP�ORZ�VWDQGLQJ�ZDWHU��DQG�SURYLGHV�D�OHYHO�

surface for tables, chairs, and other equipment.

• Setup and tear down requires a minimum of eight trained individuals 

DQG�WDNHV�DSSUR[LPDWHO\�������PLQXWHV��ZKLFK�LQFOXGHV�WKH�ÁRRULQJ� 

and lighting. 

• Once radiant barrier liner is inserted, the process of subsequent setups 

LV�IDVWHU�EHFDXVH�LW�FDQ�EH�OHIW�LQ�SODFH�ZKHQ�WDNLQJ�WKH�VKHOWHU�GRZQ�

YHUVXV�VHSDUDWLQJ�DQG�SDFNLQJ�LQGLYLGXDOO\��

• Cables for lighting and outlets are located behind the internal barrier 

FUHDWLQJ�OHVV�FOXWWHU�DQG�HOLPLQDWLQJ�WULSSLQJ�KD]DUGV�

b. &RQVWUDLQWV�/LPLWDWLRQV�

• $OO�SRZHU�IRU�WKH�VKHOWHU�FRPHV�WKURXJK�D�VLQJOH�EUHDNHU�ER[��WKLV�FDQ�

RYHUORDG�LI�WRR�PDQ\�FRPSRQHQWV�DUH�KRRNHG�XS�

• 6KHOWHU�VXSSRUW�EHDPV�DQG�OHJV�VHHP�ZHDNHQHG�XSRQ� 

subsequent setups. 

• Radiant barrier tears easily if pressure is applied in the wrong place. 

• 7KH�VSDUH�SDUWV�NLW�FRPHV�ZLWK�VSDUH�URGV��VXSSRUWV��ZLUH��HWF���

+RZHYHU�LW�LV�OLPLWHG��VSHFLDOL]HG�WRROV�QHFHVVDU\�WR�PDNH�UHSDLUV� 

are included. 
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• ���DPS�FDEOLQJ�LV�VKRUW�DQG�OLPLWV�ZKHUH�WKH�VKHOWHU�FDQ�EH�VHWXS�LQ�

relation to the power generation.  

• &DPRXÁDJH�QHWWLQJ�RQ�VKHOWHUV�LV�YHU\�GLIÀFXOW�WR�LQVWDOO�RQ�WRS�RI�

VKHOWHU�DIWHU�VWDJLQJ���,QVWDOOLQJ�QHWWLQJ�SULRU�WR�VWDJLQJ�PDNHV�WKH�

VKHOWHU�VLJQLÀFDQWO\�KHDYLHU�DQG�DGGV�GLIÀFXOW\�WR�WKH� 

installation process.

c. 6DIHW\�,VVXHV��

• 3LQFK�SRLQWV�DUH�D�FRQFHUQ�ZKHQ�XQSDFNLQJ��UDLVLQJ��ORZHULQJ�� 

DQG�SDFNLQJ���

d. 6\VWHP�5HFRPPHQGDWLRQV�

• :HDN�SRLQW�DW�LQWHUVHFWLRQ�RI�VXSSRUW�EHDPV�VKRXOG�EH�UHLQIRUFHG�WR�

SUHYHQW�EUHDNGRZQV�

• 7KH�VSDUH�SDUWV�NLW�VKRXOG�LQFOXGH�DGGLWLRQDO�VXSSOLHV�WR�LQFOXGH�

VSHFLDOL]HG�WRROV�

• ,QFUHDVH�WKH����DPS�FDEOLQJ�WR����·�WR�DOORZ�ÁH[LELOLW\�RI�ZKHUH�WKH�

shelter is setup in relation to the power generation.

e. 5HFRPPHQGDWLRQV�IRU�RWKHU�DSSOLFDWLRQV�

• 307 shelter is modular and can be used in conjunction with other 

VKHOWHUV�²�L�H��WR�DGG�DQ�RIÀFH�WR�WKH�+H[�'RPH�VKHOWHU�RU�FRPELQH�WZR�

307s for a large classroom/storage.

• 307 shelter could be used as hygiene complex with added components 

IURP�WKH�$ODVND�6KRZHU�/DWULQH�



Appendixes

U.S. Army Rapid Equipping Force | 75

LITE CAMP SHOWER FACILITY
Background

7KH�6KRZHU�)DFLOLW\�VWUXFWXUH�LV�DQ�$ODVND�6WUXFWXUHV�6PDOO�6KHOWHU�6\VWHP�ZLWK�

shower and hygiene components, which were procured as a component of the 

1HW=HUR�/LWH�&DPS���7KHUH�LV�D�PHWDO�VNHOHWRQ�WKDW�SURYLGHV�WKH�IUDPH�IRU�WKH�

shelter and is equipped with four expandable showers, a hot water heater, a sump 

SXPS��WKUHH�VLQNV��SOXPELQJ��ZKLWH�DQG�JUD\�ZDWHU�VWRUDJH�EODGGHUV��DQG�D� 

����7RQ�(&8����3KDVH����7KLV�FRQÀJXUDWLRQ�VXSSRUWV�DSSUR[LPDWHO\���²���SHUVRQQHO��

7KH�LQWHUQDO�FRPSRQHQWV�WKDW�PDNH�XS�WKH�VKRZHU�IDFLOLW\�DUH�PRGXODU�DQG�

GHVLJQHG�WR�ÀW�LQWR�DQ\�$ODVND�6PDOO�6KHOWHU�6\VWHP���7KHVH�VKHOWHUV�DQG�VKRZHU�

facility components were concurrently deployed in Honduras, Niger, and Mauritania 

DV�SDUW�RI�WKH�(�(�6SLUDO�,,�SURJUDP�

 
Capability Deployment

AOR LOCATION APPLICATIONS SUPPORTED CAPABILITIES

86$)5,&20 � ExCamps and C2/Deployable C2

USSOUTHCOM � Forward C2 and Refueling 

Fort Eustis, VA 1 ([SHGLWLRQDU\�:DWHUFUDIW�&�

 
Demonstrated Capabilities

OE Advisor/Trainers explaining hygiene 
station.

Soldiers running water lines to shower facilty.                          
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Equipment Assessments

a. %HQHÀWV�

• 7KH�$ODVND�6PDOO�6KHOWHU�6\VWHP�LV�VWXUG\�ZKHQ�FRPSOHWHG�DQG�WKH�

UDGLDQW�EDUULHU�NHHSV�VKHOWHU�FRRO�HYHQ�ZLWKRXW�WKH�XVH�RI�WKH�(&8��

• $OO�FRPSRQHQW�SLHFHV�DUH�FOHDUO\�PDUNHG�DQG�FRORU�FRGHG��PDNLQJ�VHWXS�

more user friendly.

• These shelters are common throughout the Army and many Soldiers are 

familiar with the setup and tear down process. 

• 7KH�VKRZHU�IDFLOLW\�WDNHV�HLJKW�KRXUV�WR�WUDLQ�DQG�VL[�IXOO\�WUDLQHG�

personnel approximately four hours to setup.  

• Shelter is watertight and well insulated to maintain internal 

WHPSHUDWXUH�DQG�NHHS�ZDWHU�RXW�

b. &RQVWUDLQWV�/LPLWDWLRQV�

• Construction of shelter is much more time consuming than other  

/LWH�&DPS�VKHOWHUV�VXFK�DV�WKH�����%LOOHWV��+(;�'RPH�DQG�5DGRPH��

• 6KHOWHU�VHWXS�LV�GLIÀFXOW�ZLWKRXW�WKH�XVH�RI�D�ODGGHU��PLQLPXP�RI��·�

UHFRPPHQGHG���ZKLFK�LV�QRW�LQFOXGHG�LQ�WKH�VKHOWHU�WRRO�NLW�

• 6KRZHU�VXSSRUW�OHJV�DUH�KHOG�XS�E\�ERWK�SLQ�ORFNV�DQG�FKDQQHO�ORFNV���

7KH�FKDQQHO�ORFNV�KDYH�EHHQ�VKRZQ�WR�IDLO��FDXVLQJ�WKH�VKRZHU�ER[�WR�

partially collapse. 

• The boxes containing the shelter are not easily man portable and cannot 

EH�WUDQVSRUWHG�FRQYHQLHQWO\�ZLWKRXW�WKH�XVH�RI�D�VPDOO�IRUNOLIW�RU� 

SDOOHW�MDFN��

• 8VLQJ�$ODVNDQ�VKHOWHU�IRU�IRXU�VKRZHUV�DQG�VLQN�XQLW�LV�QRW�DQ�RSWLPDO�

XVH�RI�VSDFH��DOO�FRQÀJXUDWLRQV�OHDYH�VLJQLÀFDQW�ZDVWHG�DUHD���7KH�

LQWHUQDO�VKRZHU�DQG�K\JLHQH�FRPSRQHQWV�WDNH�XS�DSSUR[LPDWHO\�����RI�

the allocated space inside the shelter, which leaves unused space.  

c. 6DIHW\�,VVXHV��

• &KDQQHO�ORFNV�KROGLQJ�XS�WRS�SRUWLRQ�RI�VKRZHU�XQLWV�DUH�GLIÀFXOW�WR�

WLJKWHQ��OHDYLQJ�VKRZHUV�DW�ULVN�RI�FROODSVH�
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d. �6\VWHP�5HFRPPHQGDWLRQV�

• 5HSODFH�FKDQQHO�ORFNV�LQ�VKRZHU�V\VWHP�ZLWK�SLQ�ORFNV��ZKLFK�KROG�

VXSSRUW�OHJV�PRUH�HIIHFWLYHO\�DQG�UHGXFH�ULVN�RI�FROODSVH�

• Recommend equipping a smaller structure that accommodates the 

internal shower and hygiene components with minimal unused space.  

7KLV�ZLOO�DOVR�UHGXFH�WKH�RYHUDOO�VL]H�RI�WKH�VKRZHU�IDFLOLW\�SDFNHG�IRU�

WUDQVSRUWDWLRQ��VL]H�DQG�ZHLJKW��DQG�ZKHQ�VHWXS���

e. �5HFRPPHQGDWLRQV�IRU�RWKHU�DSSOLFDWLRQV�

• This shelter is better used for a more semi-permanent camp. 

• The shelter by itself can be used for Billets, CP, storage, etc.
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LITE CAMP TOC TENT (HEX DOME)
Background

7KH�+'7�%DVH�;�+(;�'RPH�LV�D�VRIW�VKHOO�GRPH�VKHOWHU��ZKLFK�ZDV�SURFXUHG�DV�

D�FRPSRQHQW�RI�WKH�1HW=HUR�/LWH�&DPS���7KH�+(;�'RPH�VKHOWHU�FDQ�EH�XVHG�DV�

D�&RPPDQG�3RVW��ZKLFK�FDQ�DFFRPRGDWH�XS�WR����SHRSOH�ZRUNLQJ�FRPIRUWDEO\�

ZLWKLQ���7KH�+(;�'RPH�DOVR�FRPHV�HTXLSSHG�ZLWK�DQ�DXGLRYLVXDO�V\VWHP���+(;�

Dome shelters are currently deployed in Honduras, Niger, and Mauritania as part of 

WKH�(�(�6SLUDO�,,�SURJUDP�

 
Capability Deployment

AOR LOCATION APPLICATIONS SUPPORTED CAPABILITIES

86$)5,&20 � ExCamps and  
C2/Deployable C2

USSOUTHCOM � Forward C2 and FARP 

Ft. Eustis, VA 1 &��SODWIRUP�IRU�562,�
operations

 
Demonstrated Capabilities

Setup of HEX Dome.                         Inside a HEX Dome.
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Equipment Assessments

a. %HQHÀWV�

• 7KH�+(;�'RPH�LV�FRPSDFW�DQG�UHODWLYHO\�OLJKWZHLJKW�ZKHQ�SDFNHG���,W�

FDQ�EH�WUDQVSRUWHG�YLD�+00:9�DQG�RU�PHGLXP�VL]H�SLFNXS��1RQ�7DFWLFDO�

Vehicle (NTV)). 

• 7KH�DGGLWLRQ�RI�WKH�UDGLDQW�EDUULHU�PDNHV�WKH�VKHOWHU�PRUH�HIÀFLHQW�

ZLWK�DQ�LQFUHDVHG�5�YDOXH�RYHU�WKH�FXUUHQW�325�WKDW�ODFNV� 

this capability.

• 5LGJHG�ÁRRULQJ�LV�VLPSOH�WR�LQVWDOO��SURWHFWV�IURP�ORZ�VWDQGLQJ�ZDWHU��

and provides a level surface for tables, chairs, and other equipment.

• 6HWXS�DQG�WHDU�GRZQ�UHTXLUHV�VL[�WR�HLJKW�WUDLQHG�LQGLYLGXDOV�DQG�WDNHV�

DSSUR[LPDWHO\����PLQXWHV�DQG�LQFOXGHV�WKH�ÁRRULQJ��OLJKWLQJ��DQG� 

audiovisual equipment. 

• Once radiant barrier liner is inserted, the process of subsequent setups 

LV�VSHG�XS�EHFDXVH�LW�FDQ�EH�OHIW�LQ�SODFH�ZKHQ�WDNLQJ�WKH�VKHOWHU�GRZQ�

YHUVXV�VHSDUDWLQJ�DQG�SDFNLQJ�LQGLYLGXDOO\��

• Cables for lighting and outlets are located behind the internal barrier 

FUHDWLQJ�OHVV�FOXWWHU�DQG�HOLPLQDWLQJ�WULSSLQJ�KD]DUGV�

• The shelter comes with organic audiovisual equipment.

b. &RQVWUDLQWV�/LPLWDWLRQV�

• $OO�SRZHU�IRU�VKHOWHU�FRPHV�WKURXJK�VLQJOH�EUHDNHU�ER[��WKLV�FDQ�

RYHUORDG�LI�WRR�PDQ\�FRPSRQHQWV�DUH�KRRNHG�XS�

• This shelter has a different setup and tear down process from other 

shelters (307 and shower facility), which requires multiple iterations to 

avoid damage to components from minimally trained personnel.  At a 

PLQLPXP��WUDLQLQJ�WDNHV�PXOWLSOH�LWHUDWLRQV�RI�IRXU�WR�VL[�KRXUV�HDFK�����

• 6KHOWHU�VXSSRUW�EHDPV�DQG�OHJV�VHHP�ZHDNHQHG�XSRQ� 

subsequent setups. 

• Radiant barrier tears easily if pressure is applied in wrong place. 

• 7KH�VSDUH�SDUWV�NLW�FRPHV�ZLWK�OLPLWHG�DPRXQWV�RI�VSDUH�URGV��VXSSRUWV��

ZLUH��HWF���6SHFLDOL]HG�WRROV�WR�PDNH�UHSDLUV�DUH�QRW�LQFOXGHG��
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• ���DPS�FDEOLQJ�LV�VKRUW�DQG�OLPLWV�ZKHUH�WKH�VKHOWHU�FDQ�EH�VHWXS�LQ�

relation to power generation.  

• &DPRXÁDJH�QHWWLQJ�RQ�VKHOWHUV�LV�YHU\�GLIÀFXOW�WR�LQVWDOO�RQ�WRS�RI�

VKHOWHU�DIWHU�VWDJLQJ���,QVWDOOLQJ�QHWWLQJ�SULRU�WR�VWDJLQJ�PDNHV�WKH�

VKHOWHU�VLJQLÀFDQWO\�KHDYLHU�DQG�DGGV�GLIÀFXOW\�WR�WKH� 

installation process.

c. 6DIHW\�,VVXHV��

• 3LQFK�SRLQWV�DUH�D�FRQFHUQ�ZKHQ�XQSDFNLQJ��UDLVLQJ��ORZHULQJ�� 

DQG�SDFNLQJ���

d. 6\VWHP�5HFRPPHQGDWLRQV�

• :HDN�SRLQW�DW�LQWHUVHFWLRQ�RI�VXSSRUW�EHDPV�VKRXOG�EH�UHLQIRUFHG�WR�

SUHYHQW�EUHDNGRZQV�

• 7KH�VSDUH�SDUWV�NLW�VKRXOG�LQFOXGH�DGGLWLRQDO�VXSSOLHV�WR�LQFOXGH�WKH�

VSHFLDOL]HG�WRROV�

• ,QFUHDVH�WKH����DPS�FDEOLQJ�WR����·�WR�DOORZ�ÁH[LELOLW\�RI�ZKHUH�VKHOWHU�

is setup in relation to power generation.  

e. 5HFRPPHQGDWLRQV�IRU�RWKHU�DSSOLFDWLRQV�

• +(;�'RPH�VKHOWHU�LQ�LWV�PRVW�DSSURSULDWH�DV�D�&RPPDQG�3RVW���&RXOG�

potentially be used as a Billeting shelter if necessary.
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SINGLE PHASE EFFICIENT ECU  
(1.5 TON MODEL)
Background

7KH�+'7�����7RQ�(QYLURQPHQWDO�&RQWURO�8QLW��(&8��LV�D�VLQJOH�SKDVH��KLJK�HIÀFLHQF\�

compressor heat pump.  This capability was added to the Lite Camps that were 

harvested from Operation Enduring Freedom (OEF) and were going to sites in 

$IULFD�WKDW�GLGQ·W�KDYH�SRZHU�DQG�(&8�FDSDELOLW\�DYDLODEOH���7KH�����7RQ�(&8V�ZHUH�

GHVLJQHG�WR�UHSODFH�WKH���7RQ�(&8V�WKDW�FRPH�RUJDQLF�WR�WKH�JHQHUDWRU�(&8�WUDLOHU�

(GET) as the primary ECUs for the Lite Camp to reduce power consumption. 

 
Capability Deployment

AOR LOCATION APPLICATIONS SUPPORTED CAPABILITIES

86$)5,&20 � ExCamps

 
Demonstrated Capabilities

HDT 1.5 Ton with SAAB Baracuda cover providing cool temperatures for the TOC/CP Tent.                         
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Equipment Assessments

a. %HQHÀWV�

• Small design with handle cart type wheels that can be moved by  

one Soldier.

• (IÀFLHQW�FRPSUHVVRU�RSHUDWHV�RQ�VLQJOH�SKDVH�WKDW�FDQ�EH�SOXJJHG�LQ�DV�

an additional component to 120 VAC distribution outlets. 

• 'UDZV�DSSUR[LPDWHO\����DPSV�GXULQJ�KLJK�FRRO��ZLWK�SRZHU�FRQVXPSWLRQ�

RI���N:��PDNHV�LW�RQH�RI�WKH�PRVW�HIÀFLHQW�PLOLWDU\�(&8V�DYDLODEOH�

• Easily operated tethered remote with large dial.

• 'XFW�ZRUN�LQFOXGHG�ZLWK�WKH�(&8�

• 7ZR�VWDJH�VWDUW�XS�ZLWK�IDQV�DFWLYLW\�ÀUVW��IROORZHG�E\�WKH�FRPSUHVVRU��

thus leads to smaller in-rush of power when system is turned on.

• Monitors temperature and turns compressor on and off as necessary, 

dependent on dial setting.

3RUWDEOH�DQG�HIÀFLHQW�+'7�����7RQ�(&8������������������������������
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b. &RQVWUDLQWV�/LPLWDWLRQV�

• Tethered remote cable located too close to fan and can get caught  

in fan.

• 5)�IHHGEDFN�RQ�WKH�JURXQG�WULSSHG�*)&,�SURWHFWHG�RXWOHWV�

• Power cord is short and requires prior planning to ensure distribution 

ER[�LV�FORVH�HQRXJK�IRU�KRRN�XS�

• Cart’s wheels are small and pose problems causing a high center of 

JUDYLW\�ZKLFK�PDNHV�LW�GLIÀFXOW�WR�PRYH�V\VWHP�RYHU�URXJK�WHUUDLQ�

• 'XFWZRUN�LQFOXGHG�LV�RQO\��·�ORQJ�DQG�PD\�KDYH�WURXEOH�UHDFKLQJ�VRPH�

ECU inputs for larger tents. 

• &RSSHU�FRRODQW�OLQH�UXQV�DORQJ�VWHHO�ÁRRU�RI�WKH�V\VWHP�FDXVLQJ�PHWDO�

to metal contact that has shown to cause wear and even holes in the 

coolant line when line hauled over long distances in  

rough/austere terrain. 

c. 6DIHW\�,VVXHV� 

• 6DIHW\�LVVXH�LGHQWLÀHG�ZKHQ�E\SDVVLQJ�WKH�JURXQG�DV�D�ÀHOG�À[�IRU�WKH�

5)�IHHGEDFN�SUREOHP�OLVWHG�DERYH���1RW�D�ORQJ�WHUP�VROXWLRQ��

d. 6\VWHP�5HFRPPHQGDWLRQV�

• Tether remote line should be shrouded from contact with fan.

• Copper coolant line should have non-metallic buffer from  

system housing.

• ,QFOXGH�GDPSLQJ�GLRGH�WR�SRZHU�FDEOH�WR�UHGXFH�5)�IHHGEDFN�IURP� 

the ground.

• ,QFOXGH�ODUJHU�ZKHHOV�DQG�RU�FRQFDYH�EDVH�WR�DOORZ�EHWWHU�PRYHPHQW�

over rough terrain.

e. 5HFRPPHQGDWLRQV�IRU�RWKHU�DSSOLFDWLRQV�

• This ECU can be used in many applications from rigid wall camps, 

%�+XWV��DQG�WHQWV�IRU�HIÀFLHQW�FRROLQJ�RI�VKHOWHUV���7HQW�DSSOLFDWLRQV�

may require thermal and/or radiant barriers for effective cooling.
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Acronyms
ACRONYMS

AEWE $UP\�([SHGLWLRQDU\�:DUULRU�([SHULPHQWV

AMSAA Army Material Systems Analysis Activity

C4ISR &RPPDQG��&RQWURO��&RPPXQLFDWLRQV��&RPSXWHUV��,QWHOOLJHQFH��
Surveillance and Reconnaissance

CONUS Continental United States

COP Combat Outpost

COTS Commercial Off the Shelf

CP Command Post

CWS &RQWDLQHUL]HG�:HDSRQ�6\VWHP

DSCA Defense Support of Civil Authority

DoD Department of Defense

E2E Energy to the Edge

E2X LOE Effective Energy for Expeditionary Operations Limited  
Objective Experiment

ECP Entry Control Point

ECU Environmental Control Unit

EO/IR (OHFWUR�2SWLFV�,QIUDUHG�3D\ORDGV

EMI (OHFWURQLF�0DJQHWLF�,QWHUIHUHQFH

ExCamp Expeditionary Camp

FOB Forward Operating Base

FORGE Forward Operating Renewable Generator

FP Force Protection

GET Generator ECU Trailer

GRRIP *OREDO�5DSLG�5HVSRQVH�,QWHOOLJHQFH�3DFNDJH

GOTS Government-Off-the-Shelf

HA/DR Humanitarian Assistance and Disaster Relief

kW Kilowatt

kWh Kilowatt-hour

LDSS Load Demand Start Stop

MFC Mortar Fire Control

MHE Material Handling Equipment

MILSPEC 0LOLWDU\�6SHFLÀFDWLRQ

MWR 0RUDOH��:HOIDUH�DQG�5HFUHDWLRQ

NIE 1HWZRUN�,QWHJUDWLRQ�(YDOXDWLRQ
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OE Operational Energy

OEF Operation Enduring Freedom

OP Observation Post

PM Program Manager

PdM Product Manager

PM MEP Program Manager Mobile Electric Power

POR Program of Record

REF Rapid Equipping Force

RWC 5LJLG�:DOO�&DPS

SATCOM Satellite Communication Equipment

SOF Special Operations Forces

SWRS 6KRZHU�:DWHU�5HXVH�6\VWHP

TALS Tactical Automatic Landing System

TOC Tactical Operations Center

TQG Tactical Quite Generator

UPS 8Q�,QWHUUXSWHG�3RZHU�6XSSO\

USFOR-A United States Forces – Afghanistan

v Volt

VSP Village Stability Platform

W :DWW

WASP :HDUDEOH�$GYDQFHG�6ROGLHU�3RZHU
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