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Overview 

Timeline Barriers
 Barriers addressed 

A.  Mixed Messages for Education 
B.  Product Performance / Limited Model 
Availability
C.  Infrastructure cost / justification

 Start - 9/1/2008
 Finish - 8/31/2011
 Complete as of June 2010: 

Deployment 92% / Education 58%
Overall: 72% Complete  

Budget 
 Total project funding

- DOE share:  $ 820,272
- Contractor share:  

$ 385,273
 Funding Received: 

FY2008: $ 386,000
FY2009: $ 434,272 
FY2010:  $ 0

Partners
 Hydrogenics:

“HyPx Fuel” Cell Power Pack 
Manufacturer, serving as subcontractor for 
FCPP and providing technical support 



Hydrogen Education / Deployment of Fuel Cell Powered 
Lift Trucks: The LiftOne Program Objectives /Relevance

 To educate a broad group of stakeholders to the benefits of 
fuel cell and hydrogen technology by conducting “H2 –
Education Seminars”, which have taken place over the past 
year at: a)All LiftOne branch locations; b) Selected lift truck 
user sites; c) Professional organizations’ meetings; d) Local 
community colleges; e) Two participating 1st responders’ 
facilities. 

 The demonstration of “clean energy” through the execution 
of a series of six (6), one-month long deployments of 2 each 
hydrogen fuel cell powered lift trucks at strategically 
selected, large electric fleet user locations across the LiftOne 
territory. 5 of the 6 deployments with these major companies 
were completed as of mid-April, with 1 site remaining.

 To further assist in the commercialization of fuel cell and 
hydrogen technology through the longer and geographically 
diverse deployments in real-world applications. In process!



Project Approach

 The Education Segment involves day-long H2 seminars, 
conducted at the various LiftOne Branches. 2-3 sessions are 
held per month, with an average of 12-15 attendees from 
companies with varying material handling fleet sizes.

 Each session has included a working fuel cell powered lift 
truck demo on site, a key towards attracting attendees.

 Technical information is provided for the many maintenance 
oriented attendees, through “hands on” inspection of the fuel 
cell power pack’s components and a demonstration.

 The Education Segment’s reach has been expanded and 
increased H2 Awareness over the past year:

NACAT Annual Conference        Michelin Tire Corporate “Green Day”

NC Trucking Assoc. Council       American Textile Engineer’s Society

BMW H2 Fuel Cell Expo              Kannapolis-Concord Fire Department

Columbia, SC:  “Green is Good For Business” Expo 



Project Approach- Continued

 The content of the Education Session has been revised to 
include deployment data as it is made available, along with 
updated cost / value proposition data.

 Plans have been made for the H2 Education sessions to be 
given through webinars conducted at major corporations with 
multiple locations (i.e.…Ingersoll-Rand).

 The Deployment Segment has included the program’s 2 
CAT lift trucks being put into service with the Hydrogenics 
“HyPX” series Fuel Cell Power Packs, and on-site Hydrogen 
refueling with the Air Products model HF-150 mobile fueler.

 The Deployments have involved mandatory orientation 
sessions for all operators and facility personnel. H2 safety 
and hands on fueling instruction / operation is covered by 
LiftOne and Air Products. Sessions conducted for all shifts.

 Local fire departments are invited and have participated.



Education / Deployment Milestones

Month / Year Milestone or Go/ No-Go Decision
Milestone: Successful execution of the first Deployment of the 2 
HyPX - FCPP powered CAT® lift trucks at Stanley Tools in 
Concord, NC.  The subsequent data analysis, post deployment 
review meeting with results  and value proposition were 
conducted with the deployment site's top management.

April  / 10 Go / No-Go Decision:  Delayed start of the last (6th) site - Michelin 
Tire in Lexington, SC.  Due to production slow downs and 
ramping back up between mid-2009 and early 2010, Michelin had 
asked to be the "last" site.  This deployment will not commence 
until late April / early May as of the time of this presentation's 
submission.

June / 09 -  May / 10 Milestone: Further Development of the LiftOne H2 Education 
Seminars and conducting at LiftOne Branches, the NACAT 
Annual Conference at Central Piedmont CC, several NC Trucking 
Maint. Council Meetings, American Textile Engineering Conf..  
Working fuel cell powered lift truck present at each. 

Milestone:  Continuation with the next 3 deployment sites, which 
included a large North Carolina Distribution Center of a major 
retailer; Bausch & Lomb and BMW (Both in the Greenville, SC 
area).  The data analysis, and review meetings followed.
Milestone: Execution of Deployment site # 5 - Electrolux in 
Anderson, SC. The trial went well, with the analysis completed 
and the Review Meeting scheduled for late April.                   

May - June  / 09

June - December /09

Feb - March / 10



Technical Accomplishments / Progress

Deployment Program  

 Decent overall performance results from the 5 Deployments 
conducted over the past year. Some technical issues occurred, resulting 
from component parts failure on the Fuel Cell Power Packs. Site 2 in 
particular was not as successful as was hoped for.

Site # 1 - Stanley Tools - 30 days ran
 *   Truck / Cell #1  ran 300 hrs
 *   Truck / Cell #2  ran 230 hrs
 *   89 kg of H2 used / 96 fuelings
 *   5 minutes average fuel time  
 *   6.3 hrs avg run time per tank (1.6kg)
Notes:  1 defect with pump impeller
Straight forks - sideshifter application
Operators liked performance but the
heat exhaust in summer was a minus.

Site # 2 - "Company ABC"  - 25 days ran
 *   Truck / Cell #1  ran 240 hrs
 *   Truck / Cell #2  ran 118 hrs
 *   109 kg of H2 used / 89 fuelings
 *   3.6 minutes average fuel time 
 *   5.3 hrs avg run time per tank (1.6kg)
Notes:  Several repairs (see below)
One truck w / clamp, One with forks
Trucks ran OK, the high amp spikes
from clamp function was a factor. Heat.

 Site 2 issues were: A) water pump failure on 2 FCPP; B) pressure 
regulator; C)  purge valve failure.  D) Pump valve blade failure.

The designed safety mechanisms did work and shut down the FCPP. 
The manufacturer has redesigned the components to avoid repeats.



Technical Accomplishments / Progress continued

Site # 3 - Bausch & Lomb - 22 days ran
 *   Truck / Cell #1  ran 34 hrs
 *   Truck / Cell #2  ran 45 hrs
 *   24 kg of H2 used / 22 fuelings
 *   2.7 minutes average fuel time  
 *   5.3 hrs avg run time per tank (1.6kg)
Notes:  No defects experienced
Straight forks - sideshifter application
The lightest application. Trucks worked
well - hours were not high.

Site # 4 - BMW - 23 days ran
 *   Truck / Cell #1  ran 165 hrs
 *   Truck / Cell #2  ran 190 hrs
 *   71 kg of H2 used / 62 fuelings
 *   2.6 minutes average fuel time 
 *   8.0 hrs avg run time per tank (1.6kg)
Notes:  Best deployment of all 5
Straight forks - sideshifter application
Trucks ran great. Fantastic run time.
Trial went well…moving forward.

Site # 5 - Electrolux - 22 days ran
 *   Truck / Cell #1  ran 160 hrs
 *   Truck / Cell #2  ran 140 hrs
 *   76 kg of H2 used / 73 fuelings
 *   2.8 minutes average fuel time  
 *   6.5 hrs avg run time per tank (1.6kg)
Notes:  2 fueler issues corrected
Straight forks - sideshifter application
Another good trial with no problems.
Decent  hours run. Operators liked.

Very good results from sites 
#4 and #5. Site #4 has a 
strong possibility to acquire a 
significant number of fuel cells 
and our involvement with the 
deployment was a critical 
factor for this determination.



Technical Accomplishments / Progress continued
Education Program
In addition to the “Hydrogen 101” information presented at the LiftOne 
Education Seminars, the “real world” material handling application
data and cost exercises proved particularly interesting to the attendees.

INFRASTRUCTURE  COMPARISON / HARD LINE COSTS     BATTERY vs H2  * with batt / chrg & H2
3 shift Operation - Annual  / 5 year Analysis     40 trucks - Class 1 sit downs

Assumption:   3 shifts per day / 7 days per week   10 holidays (350 days per year)

36 / 48 V   
Batteries Item Description Hydrogen Fuel Cells

$164,000 40 Chargers @ annual rate of $ 4,100 each for the electricity  
$187,200 Cost of 3 batteries / 1 charger per truck = $ 23,400 x 40 =  $ 936,000 / 5 years
$210,000 Dedicated personnel to staff battery room & change - 1 dedicated per shift @ $70,000 per 

person (burdened rate - low).  Includes watering 
$37,500 Battery storage / charging / changing room  2,500 sq ft   x $ 75  = $ 187,500 / 5 years
$5,000 Battery changer maintenance averages $ 5,000 per year  

Hydrogen Infrastructure: Includes all equipment for storage, compression, dispensing, $258,000
installation & maintenance
H2 supply during year: Calculated at 4 kg @ $ 7 per kg / per truck / per day = 1400 kg per year $392,000
per truck.  1400kg x 40 =  56,000 kg of H2 per year @ $ 7 per kg.  

$603,700 ANNUAL TOTAL $650,000
$3,018,500 5 YEAR TOTAL $3,250,000



Technical Progress - Equipment

CAT® Model E5000
Class I – 48v lift truck

Hydrogenics Model
HyPx1-33, Fuel Cell 
Power Pack

Air Products Model 
HF-150 Mobile Fueler



1. Continue with Education Seminars

 Broaden scope of attendees to include some webcast 
opportunities that have been discussed with companies.

 Bringing the Education Session on the road to customer 
sites. This would be beneficial, since the many users have 
already attended.

2.  Continue with the Deployments (as needed)

 The 6th (and final) Deployment site was to commence by 
late April or early May.  A review meeting would be 
conducted during June.

3. Publicize The Program and The Successes

 Continue to use the local media and trade publications. 

Activities For Next Fiscal Year

Future Work



Summary

 The LiftOne Education Seminars have been comprehensive and 
effective in increasing hydrogen awareness among the commercial 
communities in the LiftOne geographic regions. 

 Reaching out to users through a variety of avenues has been a solid 
method utilized and will continue to be over the next year. 

 The course has been condensed when needed to be able to be 
presented in confined time slots.  These have been effective.

 The cost equation to convert from batteries to fuel cells remains a 
major obstacle that has to be overcome. 

 The LiftOne Deployments have provided excellent opportunities for 
several major companies in NC and SC to test the clean power fuel 
cells offer – while examining cost possibilities.

 Deployment Grades:  Site 1 (Stanley Tool): A Site 2 (Dist Center): C-

Site 3 (Bausch & Lomb): B Site 4: (BMW):  A 

Site 5 (Electrolux):   A

 Note that Site 4 is leaning toward a full fuel cell fleet – LiftOne had a role in this.



 Partnering with LiftOne for this project as a subcontractor, 
Hydrogenics has been instrumental as manufacturer of the HyPX 
series Fuel Cell Power Packs used for the Deployments. 

 Also, for interpreting the data and providing on site technical 
support when needed.

 Leading the efforts from Hydrogenics were:

Michael Xu - Product Development Manager

Frank Hailah - Systems Integration Technologist

Kevin Harris - Business Development / Sales Director

 Hydrogenics has been most proactive in using not only the 
performance data, but the operator / user feedback positively to 
make product improvements.

Working closely with us:  

Collaborations
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			Overview     



    Timeline 		  	Barriers

Barriers addressed 	  

	A.  Mixed Messages for Education 

	B.  Product Performance / Limited Model Availability

	C.  Infrastructure cost / justification





  

		Start -   9/1/2008	  

		Finish - 8/31/2011

		Complete as of June 2010: Deployment 92% / Education 58%



	Overall: 72% Complete  

 Budget 

		Total project funding	  



	- DOE share:  $ 820,272

      - Contractor share:  

	   $ 385,273

		Funding Received: FY2008: $ 386,000



	FY2009: $ 434,272 FY2010:  $ 0

    	 Partners

		Hydrogenics:



	“HyPx Fuel” Cell Power Pack Manufacturer, serving as subcontractor for FCPP and providing technical support 	  















Hydrogen Education / Deployment of Fuel Cell Powered Lift Trucks: The LiftOne Program Objectives /Relevance









		To educate a broad group of stakeholders to the benefits of fuel cell and hydrogen technology by conducting “H2 – Education Seminars”, which have taken place over the past year at: a)All LiftOne branch locations; b) Selected lift truck user sites; c) Professional organizations’ meetings; d) Local community colleges; e) Two participating 1st responders’ facilities. 

		The demonstration of “clean energy” through the execution of a series of six (6), one-month long deployments of 2 each hydrogen fuel cell powered lift trucks at strategically selected, large electric fleet user locations across the LiftOne territory. 5 of the 6 deployments with these major companies were completed as of mid-April, with 1 site remaining.

		To further assist in the commercialization of fuel cell and hydrogen technology through the longer and geographically diverse deployments in real-world applications. In process!













 		     Project Approach





		The Education Segment involves day-long H2 seminars, conducted at the various LiftOne Branches. 2-3 sessions are held per month, with an average of 12-15 attendees from companies with varying material handling fleet sizes.

		Each session has included a working fuel cell powered lift truck demo on site, a key towards attracting attendees.

		Technical information is provided for the many maintenance oriented attendees, through “hands on” inspection of the fuel cell power pack’s components and a demonstration.

		The Education Segment’s reach has been expanded and increased H2 Awareness over the past year:



  NACAT Annual Conference        Michelin Tire Corporate “Green Day”

  NC Trucking Assoc. Council       American Textile Engineer’s Society

  BMW H2 Fuel Cell Expo              Kannapolis-Concord Fire Department

  Columbia, SC:  “Green is Good For Business” Expo 











 		  Project Approach- Continued





		The content of the Education Session has been revised to include deployment data as it is made available, along with updated cost / value proposition data.

		Plans have been made for the H2 Education sessions to be given through webinars conducted at major corporations with multiple locations (i.e.…Ingersoll-Rand).

		The Deployment Segment has included the program’s 2 CAT lift trucks being put into service with the Hydrogenics “HyPX” series Fuel Cell Power Packs, and on-site Hydrogen refueling with the Air Products model HF-150 mobile fueler.

		The Deployments have involved mandatory orientation sessions for all operators and facility personnel. H2 safety and hands on fueling instruction / operation is covered by LiftOne and Air Products. Sessions conducted for all shifts.

		Local fire departments are invited and have participated.

















	      Education / Deployment Milestones















Milestone Data


						Milestone Data - LiftOne Doe Hydrogen Program


			Month / Year			Milestone or Go/ No-Go Decision


			May - June  / 09			Milestone: Successful execution of the first Deployment of the 2 HyPX - FCPP powered CAT lift trucks at Stanley Tools in Concord, NC.  The subsequent data analysis, post deployment review meeting with results  and value proposition were conducted with the deployment site's top management.


			June - December /09			Milestone:  Continuation with the next 3 deployment sites, which included a large North Carolina Distribution Center of a major retailer; Bausch & Lomb and BMW (Both in the Greenville, SC area).  The data analysis, and review meetings followed.


			Feb - March / 10			Milestone: Execution of Deployment site # 5 - Electrolux in Anderson, SC. The trial went well, with the analysis completed and the Review Meeting scheduled for late April.


			April  / 10			Go / No-Go Decision:  Delayed start of the last (6th) site - Michelin Tire in Lexington, SC.  Due to production slow downs and ramping back up between mid-2009 and early 2010, Michelin had asked to be the "last" site.  This deployment will not commence until late April / early May as of the time of this presentation's submission.


			June / 09 -  May / 10			Milestone: Further Development of the LiftOne H2 Education Seminars and conducting at LiftOne Branches, the NACAT Annual Conference at Central Piedmont CC, several NC Trucking Maint. Council Meetings, American Textile Engineering Conf..  Working fuel cell powered lift truck present at each.
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Monthly vs. Qtrly


																											Fleet Activity Listing


																											Report Date:   10/31/2007


						Customer / Location			Sales Rep(s)			Fleet Level			#  Units			Acquisition Method / Maintenance Set Up.			FM Reports			Report to be Generated:			How we report / information gathered			Recommended Course of Action / Lead Person Should Be


			1.			Consolidated Metco - Monroe, NC			Mark Shields (Charlotte)			2			26			LTR			Yes Monthly						Tom Klugh works with this.  He gathers h/m readings either from Danny or every other month in person.  Tracks abuse manually off accumulated cost reports and enters data manually into Excel worksheets			Tom Klugh will handle this, has Melissa or Mandy assisting.  Lot of manual grunt work.  Customer does expect monthly reports & reviews!


																		Maintenance included


			2.			Stanley Works - Concord, NC			Jeff Pilon             Lee Ward      (Charlotte)			3			74			Lease (FMV)			Yes Monthly						Manual Excel like the others, although the maintenance CPH report is easy because of TM&R and monthly work order is segmented/matched up with tickets.  H/M data is simplified by tech getting battery changing records, but does take time to check and pro-ra			Tom Dever handles.  Great partnership.  He is very aware that Raymond is present and renewals are coming up.  Customer does expect their monthly reports.


																		TM&R


																		Some LTR / STR units


			3.			Michelin  T- Dock Whse - Greenville, SC			Jon Henderson    Chuck Ross          (Greenville)			3			22			Lease (FMV)			Yes Monthly						They only have 22 units and it is time consuming to match the tickets with the manual segmented/consolidated GVL invoices.  H/M need to be furnished by tech (working on that).  Chuck assists most months with this.			Tom Dever handles.  Key account.  Segmented more than any other report.  Customer gets reimbursed from their 3rd party logistics company for abuse.


																		TM&R


			4.			Michelin  O- Dock - Greenville, SC			Jon Henderson    Chuck Ross          (Greenville)			3			16			Lease (FMV)			Yes Monthly						This account is handled very similarly to T-Dock.  Tom tries to go down at least every other month to get hour meter readings and to make sure he is visible.			Tom Dever handles.  Key account.  Segmented more than any other report.  Customer gets reimbursed from their 3rd party logistics company for abuse.


																		TM&R


			5.			Ingersoll-Rand - Davidson, NC			Jeff Pilon             Lee Ward      (Charlotte)			3			36			Lease (FMV)			Yes Monthly						Accumulated cost report data for time & materials trucks and non-contract/abuse repairs.  Customer relies on this report and expects it in a very specific format that they helped design.  Not too tough to do.  Resident tech gets H/M each month and faxes.			Tom Dever handles and suggests not altering the format too radically.  Customer really uses data and has a comfort level with the monthly report.  Plant manager useds this for many of his justifications to Corporate.  Has kept us in there a number of time


																		TM&R


																		Some owned on TM&R


																		Others on Time & Materials


			6.			Michelin US-5  - Lexington, SC			Jon Henderson   Jan Kennerly      (Columbia)			4			45			Own their fleet			Yes Monthly						Great account for FM.  The segmented work order is excellent (one for parts/one for labor).  Resident tech is excellent.  Customer arranges for hour meter readings to be obtained.  Tom Moye supplies data for outsourced customer purchases.			Tom Dever has retained this account due to their connection and interest in the Fuel Cell project.


																		Time and Materials


			7.			PBR - Columbia			Thomas Chandler   (Columbia)			4			20			Owned / leased			Yes Monthly						Accumulated cost reports.  Easy, but customer requested a unique format.  Interrogating needed because of abuse.  Can be challenging to segment abuse without access to the service reports.			Tom Dever handles this account due to PBR's interest in the fuel cell project.  He has tried previously to get Beth Knott to help him with this without much success.


																		units on Time & Materials


																		Some rentals


			8.			Electolux - Anderson			Jon Henderson    Chuck Ross          (Greenville)			4			20			Owned / leased			Yes Monthly						Customer loves report.  Resident tech does a good job of getting 1st day of month hour meter readings.			Tom Dever handles this account.  Has potential to grow to handle other areas of the plant.


																		units on TM&R


																		Some rentals


			9.			Eaton Corp. - Kings Mountain, NC			Jim Kinkead       BJ Mead             (Hickory)			3			19			Lease (FMV)			Yes Monthly						Really easy.  19 trucks, TM&R, occasional non-contract charge but they appear on monthly general segmented invoice and I have to look hard for it.  Not billed to the serial #, more of a misc. "Segment 99".  Always have to remind Deb to tell me!  Tech shou			Have had one review with them (approximately April).  They just received 9 new trucks so we have to get back on track with this one.  Have committed to Jim Kinkead to get them back on schedule.  Customer doesn't seem to be very concerned about lack of rep


																		TM&R


			10.			Allvac - Monroe, NC			Mark Shields (Charlotte)			3			60			Lease (FMV)			Yes Monthly						This is a labor-intensive report.  Harder to gather some information due to account being handled out of Monroe.  Customer is starting to get anxious for reports.  We have not provided one in almost a year.  The customer quit asking for reports so the cus			Mark Shields has been patient. I've committed to getting them caught up for 2007 by the 1st part of November and keeping them on schedule going forward.


																		TM&R


			11.			Ingersoll- Rand - Mocksville, NC			Jeff Pilon             Lee Ward      (Charlotte, GVL-Service)			4			60			Lease New and Used			Yes Monthly						Intense.  Lots of units. Rough reconciling each month. Customer makes special requests, rolling 12 data.  Easy now that we have formatted worksheets to pull in data.  HM gathering is tough.  Tech awful at providing info.  Have tried to get this informatio			Mandy is handling this account exclusively.  She obtains hour meter readings monthly, does all of the reporting.  Gathering information here is a problem as it has been for years.  Tech is terrible with paperwork which makes explanation of work performed


																		Own several trucks


																		All on Time & Materials


																		Some STR


			12.			Freightliner - Gastonia, NC			Jeff Pilon             Lee Ward      (Charlotte)			4			70			Own their fleet			Yes Monthly						Intense.  Lots of units. Rough reconciling each month. Customer expects the montly reports and uses the data.  Interrogating needed.  Accumulated cost report used.  Sorting takes time.			Mandy is handling this account.  Technician provides the hour meter readings.


																		Time and Materials


			13.			RL Stowe - Belmont, NC & Chattanooga, TN			Jim Kinkead          Jeff Jarosz      (Charlotte)			4			19			Lease extensions			Yes Monthly Rolling 12 & Quarterly Reports						This is the "Flex" account. It is a nightmare.  This account consumes more time each month than any other we have.  We charge all maintenance to the TM&R account and then tally the surplus/deficit each quarter.  Bailey Company supplies hours and maint. $.			This one is tough.  Customer demands monthly rolling 12 and also tries to get additional information that is not readily available.  Feel we need to draw a line in the sand with this account.  Would love to let Kinkead handle this one.


																		Flex TM&R


			14.			Danaher - Gastonia			Mark Shields (Charlotte)			3			37			Owned/Leased units			Yes Monthly						Resident Tech.  Mixed fleet with some owned, some leased, and a mixture of LTR & STR.  Standard report, but excessive abuse and wheel damage.  Tech gets H/M readings each month.			Relatively simple report.  Have a lot of abuse & non-contract items that have to be explained that makes it slightly time-consuming, but is straight-forward.


																		Some LTR/STR units


																		Some TM&R


																		Others on Time & Materials


			15.			Pharr Yarns - McAddenville			Mark Shields (Charlotte)			3			48			Owned/Leased units			Yes Monthly						Just beginning in this account.  It is going to be labor intensive for a while because their fleet has been neglected for so long.  Will be providing utilization, CPH, abuse tracking, and batt. Maintenance.			May be a while before this could be passed off to another person due to the complexity of the issues.  Not sure yet how all of the data will be obtained.  A work in progress.


																		Some TM&R


																		Others on Time & Materials


			16.			Husqvarna - Charlotte, NC			Mark Shields (Charlotte)			4			23			Lease (FMV)			Yes Quarterly						Good Account.  Need to format data from accum cost report manually.  William can get hours, although Mark helps and customer is convenient.			Haven't had a review with them this  year.  Need to get back on track


																		LTR  / STR


																		Time & Materials


			17.			Fiber Composites - New London, NC			Mark Shields (Charlotte)			4			17			Lease (FMV)			Yes Quarterly						Good account, but Accumulated cost reporting is extensive on the quarter.  Interrogating necessary to determine abuse.  More difficult since all information is in Monroe.			New man on scene, reporting to main guy.  This account loves the reporting and does expect it quarterly.


																		Time & Materials


			18.			Freightliner - Cleveland, NC			Jeff Pilon             Lee Ward      (Charlotte)			4			150+			Own their fleet			Yes Quarterly						Accum. Cost report, intense.  Manual entry. This takes at least a full week to product each quarter.  Obtaining hour meters is problematic.   Jeff has requested a review.  I have requested that he help me with the hour meter readings.  He doesn't want to			Toughest account to saty on top of.  This is a reporting only account and I feel the customer wants the information out of "habit" vs. any real interest.  This is a sales-only tool in this account.  It can work and we can provide good information, but all


																		Time and Materials


			19.			Consolidated Steel Ind.  (CSI) - Columbia, SC			Thomas Chandler   (Columbia)			5			39			Leased Units (FMV)			Yes Quarterly						Must download Josh's data, but have found can be dumped onto a flash drive; also look at accumulated cost report for any work LiftOne performs.  Grady Jones supplies their data on time; slightly harder to get information from Darr and Naumann-Hobbs.  Cust			This is not a difficult account or report other than dealing with the other dealers.  Have provided valuable information to the customer that may push them away from Hoist when the lease expires.  I do try to personally get hour meter readings and Josh's


																		Cust does maintenance in


																		Columbia.  Grady


																		Jones services Memphis.


																		Darr in Terrell, Texas


																		Naumann Hobbs in Phoenix


			20.			Cooper Wiring Devices - Charlotte			Jim Kinkead       Sonny Wilson      (Charlotte)			3			45			Owned Units			Yes Quarterly						Standard report, but do have quite a bit of abuse & non-contract.  Customer has had management turnover and new guy loves Crown so this one is a constant battle.  Tech normally gets hour meter readings.			Relatively simple report.  Have a lot of abuse & non-contract items that have to be explained that makes it slightly time-consuming, but is straight-forward.


																		Year-to-Year TM&R


			21.			Caterpillar - Newberry, SC			??                                Jan Kennerly             (Columbia)			2.5			16			STR			Yes Quarterly						Started this account about 6 months ago.  They were going to do a 6 Sigma project on their MH situation and Jan convinced them to let us handle it.  They like the information, but difficult to change the "Cat" culture.			Relatively simple report.  Do have more abuse than they should.  Made more difficult by not having access to service reports.


																		Own some units


			22.			Prysmian - Abbeville, SC			Will Smart      Chuck Ross     (Greenville)			2			7						Yes Quarterly						Tom Klugh handles this LTR.  Just utilization and abuse reporting			Tom Klugh handles


																		LTR with Maint.


			23.			Phillip Morris - Concord, NC			Jeff Pilon             Lee Ward      (Charlotte)			4			400 +			Owned Units			Yes Quarterly						We get the data from the segmented monthly work orders.  Lots of manually entry.  Haven't found a good way to tackle this beast yet.  H/M gathering is next to impossible.  It can be done by a couple of people over 2 days, but there has to be a better way!			We have impressed them after Round One, but haven't come up with a systematic way to handle this account.  Honestly lost some of the enthusiasm after announcement of the shut-down.


																		Contract labor


			24.			Okuma - Charlotte, NC			Jim Kinkead      Jeff Jarosz     (Charlotte)			2			9			LTR			Yes Quarterly						Tom Klugh handles this LTR.  Reporting is basic.			Customer seems to rely on Tom instead of the Sales Rep.


																		with maintenance


			25.			Freightliner - Gaffney, SC			Jeff Pilon             Lee Ward      (CLT, GVL-Service)			2			40			LTR			NO			--			No reporting furnished for this LTR account.  Maintenance part of rate.  Information supplied on demand.			Tom Klugh and Jeff Pilon handle this.


																		TM&R


			26.			CommScope - Catawba, NC			Scott Nance  (Hickory)			3			28			Lease (FMV)			On Demand			--			This one is not too bad, but we really only provide data when requested.  Abuse and non-contracted parts billed on monthly w/o, segmented.  Easy to pull and manually enter into Excel.  Tech doesn't furnish H/M readings routinely.			New Lindes will be going in.  Don't know what customer was promised by Scott and Greg.  Will have to get with Greg on this one.  If we keep furnishing data, Tom Dever will keep this one.


																		TM&R


			27.			Greenwood Fab. & Plating - Greenwood, SC			Will Smart      Chuck Ross     (Greenville)			3			8			Lease (FMV)			Not Yet			--			No one has asked for the data yet, our rep or the customer. Feel the Fleet Management data was only used during the cost justification/analysis stage.			We have no idea if the customer was promised or even expects anything.


																		TM&R
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	       Technical Accomplishments / Progress

Deployment Program  

		 Decent overall performance results from the 5 Deployments conducted over the past year. Some technical issues occurred, resulting from component parts failure on the Fuel Cell Power Packs. Site 2 in particular was not as successful as was hoped for.



		 Site 2 issues were: A) water pump failure on 2 FCPP; B) pressure regulator; C)  purge valve failure.  D) Pump valve blade failure.

		The designed safety mechanisms did work and shut down the FCPP. The manufacturer has redesigned the components to avoid repeats.











2009 Data (3)


			


																					high CPH


												?									good CPH


			Unit			Make / Model			Serial No.			Year			Total Maint.			Hours Run			Cost per Hour			Major maintenance jobs in 2009


			B6			RAYMOND EAS			ETB9603852			1996			$4,567.56			637			$7.17			Remanned drive unit installed, tilt switch / card replaced


			R4			KOMATSU 5000 LB			462837A			1994			$4,294.17			145			$29.61			Radiator repair, brake repair, LP brackets replaced


			N1			CAT GC15K			AT81C01764			2000			$4,240.45			724			$5.86			Water pump, timing belt, major brake job


			N2			YALE GLC030			N486613			1989			$1,762.77			609			$2.89			Trans shifter replaced


						RAYMOND 20R30TT			P20-80-19150			1980			$1,267.01									Tilt cylinders repaired, lift cylinder


			M3			YALE OSO30BAN			398153			1984			$1,014.90									Electrical cable repairs, battery check, mast repairs


			B4			CROWN 60PW			6A117797			1983			$1,013.43			91			$11.14			Contactors/ tips - electrical repair


			W2			RAYMOND DSD40			S40R40014						$945.36									Battery repair, strobe light installed


			M4			CLARK GPS27MC			GP138-MC-0298-5534F			1985			$886.88			257			$3.45			Stobe light replaced, several minro service tickets


			S4			YALE NR0358			N488486			1989			$853.24			39			$21.88			Reach cylinder repair


						YALE GLC040			N493355			1990			$659.80									4 tires replaced


			D1			TOYOTA			11752						$626.78			500			$1.25			Transmission service


			M1			SSC2S130			324719			1981			$576.39									Several minor maintenance jobs


			E3			CROWN			6A254726			2002			$521.93			272			$1.92			Several minor maintenance jobs


			M2			HYSTER S100			C4D9413H			1987			$431.99			118			$3.66


						CAT C3500			AT81F20247			2008			$382.64			138			$2.77


			D2			TOYOTA PSA20T			1364						$336.60			85			$3.96


			MB1			TOYOTA			6BWC1520119						$311.10


						Average / Total  2009 LIFT TRUCKS:									$24,693.01


																					$6.76			CPH - Based on units we have hour readings on - HIGH!
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2009 Data


																					2009


																					Cost Analysis


																					For Period of   1/01/2009 to 12/31/2009


																					Report Generated:						3/24/10


																					Fleet ID:    Flint Group / Day International


																					Unit Count:															high CPH


												?									* Note: misc includes environmental fees on invoices															good CPH


			Unit			Make / Model			Serial No.			Year			Total Parts			Total Labor			Total Misc. *			Abuse Amount			Tires			Total Maint.			Hours Run			Cost per Hour			Major maintenance jobs in 2009


			N1			CAT GC15K			AT81C01764			2000			$1,807.21			$2,245.00			$188.24									$4,240.45			724			$5.86			Water pump, timing belt, major brake job


						CAT C3500			AT81F20247			2008			$135.14			$230.00			$17.50									$382.64			138			$2.77


			M2			HYSTER S100			C4D9413H			1987			$208.12			$205.00			$18.87									$431.99			118			$3.66


			B6			RAYMOND EAS			ETB9603852			1996			$2,265.25			$1,947.00			$355.31									$4,567.56			637			$7.17			Remanned drive unit installed, tilt switch / card replaced


			M4			CLARK GPS27MC			GP138-MC-0298-5534F			1985			$240.16			$580.00			$66.72									$886.88			257			$3.45			Stobe light replaced, several minro service tickets


			N2			YALE GLC030			N486613			1989			$724.50			$850.00			$188.27									$1,762.77			609			$2.89			Trans shifter replaced


			S4			YALE NR0358			N488486			1989			$72.88			$715.00			$65.36									$853.24			39			$21.88			Reach cylinder repair


						YALE GLC040			N493355			1990			$0.00			$0.00									$659.80			$659.80									4 tires replaced


						RAYMOND 20R30TT			P20-80-19150			1980			$130.69			$993.00			$143.32									$1,267.01									Tilt cylinders repaired, lift cylinder


			W2			RAYMOND DSD40			S40R40014						$76.82			$795.00			$73.54									$945.36									Battery repair, strobe light installed


			D1			TOYOTA			11752						$194.49			$400.00			$32.29									$626.78			500			$1.25			Transmission service


			D2			TOYOTA PSA20T			1364						$0.00			$310.00			$26.60									$336.60			85			$3.96


			M1			SSC2S130			324719			1981			$10.09			$535.00			$31.30									$576.39									Several minor maintenance jobs


			M3			YALE OSO30BAN			398153			1984			$0.00			$940.00			$74.90									$1,014.90									Electrical cable repairs, battery check, mast repairs


			R4			KOMATSU 5000 LB			462837A			1994			$1,316.01			$2,470.00			$508.16									$4,294.17			145			$29.61			Radiator repair, brake repair, LP brackets replaced


			B4			CROWN 60PW			6A117797			1983			$213.24			$720.00			$80.19									$1,013.43			91			$11.14			Contactors/ tips - electrical repair


			E3			CROWN			6A254726			2002			$6.70			$485.00			$30.23									$521.93			272			$1.92			Several minor maintenance jobs


			MB1			TOYOTA			6BWC1520119						$0.00			$285.00			$26.10									$311.10


						Average / Total  2009 LIFT TRUCKS:									$7,401.30			$14,705.00			$1,926.91			$0.00			$659.80			$24,693.01


																																				$5.51			CPH - Based on units we have hour readings on - HIGH!


						Site # 1 - Stanley Tools - 30 days ran


						*   Truck / Cell #1  ran 300 hrs


						*   Truck / Cell #2  ran 230 hrs


						*   89 kg of H2 used / 96 fuelings


						*   5 minutes average fuel time


						*   6.3 hrs avg run time per tank (1.6kg)


						Notes:  1 defect with pump impeller


						Straight forks - sideshifter application


						Operators liked performance but the


						heat exhaust in summer was a minus.
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2009 Data (3)


			


																					high CPH


												?									good CPH


			Unit			Make / Model			Serial No.			Year			Total Maint.			Hours Run			Cost per Hour			Major maintenance jobs in 2009


			B6			RAYMOND EAS			ETB9603852			1996			$4,567.56			637			$7.17			Remanned drive unit installed, tilt switch / card replaced


			R4			KOMATSU 5000 LB			462837A			1994			$4,294.17			145			$29.61			Radiator repair, brake repair, LP brackets replaced


			N1			CAT GC15K			AT81C01764			2000			$4,240.45			724			$5.86			Water pump, timing belt, major brake job


			N2			YALE GLC030			N486613			1989			$1,762.77			609			$2.89			Trans shifter replaced


						RAYMOND 20R30TT			P20-80-19150			1980			$1,267.01									Tilt cylinders repaired, lift cylinder


			M3			YALE OSO30BAN			398153			1984			$1,014.90									Electrical cable repairs, battery check, mast repairs


			B4			CROWN 60PW			6A117797			1983			$1,013.43			91			$11.14			Contactors/ tips - electrical repair


			W2			RAYMOND DSD40			S40R40014						$945.36									Battery repair, strobe light installed


			M4			CLARK GPS27MC			GP138-MC-0298-5534F			1985			$886.88			257			$3.45			Stobe light replaced, several minro service tickets


			S4			YALE NR0358			N488486			1989			$853.24			39			$21.88			Reach cylinder repair


						YALE GLC040			N493355			1990			$659.80									4 tires replaced


			D1			TOYOTA			11752						$626.78			500			$1.25			Transmission service


			M1			SSC2S130			324719			1981			$576.39									Several minor maintenance jobs


			E3			CROWN			6A254726			2002			$521.93			272			$1.92			Several minor maintenance jobs


			M2			HYSTER S100			C4D9413H			1987			$431.99			118			$3.66


						CAT C3500			AT81F20247			2008			$382.64			138			$2.77


			D2			TOYOTA PSA20T			1364						$336.60			85			$3.96


			MB1			TOYOTA			6BWC1520119						$311.10


						Average / Total  2009 LIFT TRUCKS:									$24,693.01


																					$6.76			CPH - Based on units we have hour readings on - HIGH!
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2009 Data


																					2009


																					Cost Analysis


																					For Period of   1/01/2009 to 12/31/2009


																					Report Generated:						3/24/10


																					Fleet ID:    Flint Group / Day International


																					Unit Count:															high CPH


												?									* Note: misc includes environmental fees on invoices															good CPH


			Unit			Make / Model			Serial No.			Year			Total Parts			Total Labor			Total Misc. *			Abuse Amount			Tires			Total Maint.			Hours Run			Cost per Hour			Major maintenance jobs in 2009


			N1			CAT GC15K			AT81C01764			2000			$1,807.21			$2,245.00			$188.24									$4,240.45			724			$5.86			Water pump, timing belt, major brake job


						CAT C3500			AT81F20247			2008			$135.14			$230.00			$17.50									$382.64			138			$2.77


			M2			HYSTER S100			C4D9413H			1987			$208.12			$205.00			$18.87									$431.99			118			$3.66


			B6			RAYMOND EAS			ETB9603852			1996			$2,265.25			$1,947.00			$355.31									$4,567.56			637			$7.17			Remanned drive unit installed, tilt switch / card replaced


			M4			CLARK GPS27MC			GP138-MC-0298-5534F			1985			$240.16			$580.00			$66.72									$886.88			257			$3.45			Stobe light replaced, several minro service tickets


			N2			YALE GLC030			N486613			1989			$724.50			$850.00			$188.27									$1,762.77			609			$2.89			Trans shifter replaced


			S4			YALE NR0358			N488486			1989			$72.88			$715.00			$65.36									$853.24			39			$21.88			Reach cylinder repair


						YALE GLC040			N493355			1990			$0.00			$0.00									$659.80			$659.80									4 tires replaced


						RAYMOND 20R30TT			P20-80-19150			1980			$130.69			$993.00			$143.32									$1,267.01									Tilt cylinders repaired, lift cylinder


			W2			RAYMOND DSD40			S40R40014						$76.82			$795.00			$73.54									$945.36									Battery repair, strobe light installed


			D1			TOYOTA			11752						$194.49			$400.00			$32.29									$626.78			500			$1.25			Transmission service


			D2			TOYOTA PSA20T			1364						$0.00			$310.00			$26.60									$336.60			85			$3.96


			M1			SSC2S130			324719			1981			$10.09			$535.00			$31.30									$576.39									Several minor maintenance jobs


			M3			YALE OSO30BAN			398153			1984			$0.00			$940.00			$74.90									$1,014.90									Electrical cable repairs, battery check, mast repairs


			R4			KOMATSU 5000 LB			462837A			1994			$1,316.01			$2,470.00			$508.16									$4,294.17			145			$29.61			Radiator repair, brake repair, LP brackets replaced


			B4			CROWN 60PW			6A117797			1983			$213.24			$720.00			$80.19									$1,013.43			91			$11.14			Contactors/ tips - electrical repair


			E3			CROWN			6A254726			2002			$6.70			$485.00			$30.23									$521.93			272			$1.92			Several minor maintenance jobs


			MB1			TOYOTA			6BWC1520119						$0.00			$285.00			$26.10									$311.10


						Average / Total  2009 LIFT TRUCKS:									$7,401.30			$14,705.00			$1,926.91			$0.00			$659.80			$24,693.01


																																				$5.51			CPH - Based on units we have hour readings on - HIGH!


						Site # 2 - "Company ABC"  - 25 days ran


						*   Truck / Cell #1  ran 240 hrs


						*   Truck / Cell #2  ran 118 hrs


						*   109 kg of H2 used / 89 fuelings


						*   3.6 minutes average fuel time


						*   5.3 hrs avg run time per tank (1.6kg)


						Notes:  Several repairs (see below)


						One truck w / clamp, One with forks


						Trucks ran OK, the high amp spikes


						from clamp function was a factor. Heat.
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	    Technical Accomplishments / Progress continued

Very good results from sites #4 and #5. Site #4 has a strong possibility to acquire a significant number of fuel cells and our involvement with the deployment was a critical factor for this determination.









2009 Data (3)


			


																					high CPH


												?									good CPH


			Unit			Make / Model			Serial No.			Year			Total Maint.			Hours Run			Cost per Hour			Major maintenance jobs in 2009


			B6			RAYMOND EAS			ETB9603852			1996			$4,567.56			637			$7.17			Remanned drive unit installed, tilt switch / card replaced


			R4			KOMATSU 5000 LB			462837A			1994			$4,294.17			145			$29.61			Radiator repair, brake repair, LP brackets replaced


			N1			CAT GC15K			AT81C01764			2000			$4,240.45			724			$5.86			Water pump, timing belt, major brake job


			N2			YALE GLC030			N486613			1989			$1,762.77			609			$2.89			Trans shifter replaced


						RAYMOND 20R30TT			P20-80-19150			1980			$1,267.01									Tilt cylinders repaired, lift cylinder


			M3			YALE OSO30BAN			398153			1984			$1,014.90									Electrical cable repairs, battery check, mast repairs


			B4			CROWN 60PW			6A117797			1983			$1,013.43			91			$11.14			Contactors/ tips - electrical repair


			W2			RAYMOND DSD40			S40R40014						$945.36									Battery repair, strobe light installed


			M4			CLARK GPS27MC			GP138-MC-0298-5534F			1985			$886.88			257			$3.45			Stobe light replaced, several minro service tickets


			S4			YALE NR0358			N488486			1989			$853.24			39			$21.88			Reach cylinder repair


						YALE GLC040			N493355			1990			$659.80									4 tires replaced


			D1			TOYOTA			11752						$626.78			500			$1.25			Transmission service


			M1			SSC2S130			324719			1981			$576.39									Several minor maintenance jobs


			E3			CROWN			6A254726			2002			$521.93			272			$1.92			Several minor maintenance jobs


			M2			HYSTER S100			C4D9413H			1987			$431.99			118			$3.66


						CAT C3500			AT81F20247			2008			$382.64			138			$2.77


			D2			TOYOTA PSA20T			1364						$336.60			85			$3.96


			MB1			TOYOTA			6BWC1520119						$311.10


						Average / Total  2009 LIFT TRUCKS:									$24,693.01


																					$6.76			CPH - Based on units we have hour readings on - HIGH!
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2009 Data


																					2009


																					Cost Analysis


																					For Period of   1/01/2009 to 12/31/2009


																					Report Generated:						3/24/10


																					Fleet ID:    Flint Group / Day International


																					Unit Count:															high CPH


												?									* Note: misc includes environmental fees on invoices															good CPH


			Unit			Make / Model			Serial No.			Year			Total Parts			Total Labor			Total Misc. *			Abuse Amount			Tires			Total Maint.			Hours Run			Cost per Hour			Major maintenance jobs in 2009


			N1			CAT GC15K			AT81C01764			2000			$1,807.21			$2,245.00			$188.24									$4,240.45			724			$5.86			Water pump, timing belt, major brake job


						CAT C3500			AT81F20247			2008			$135.14			$230.00			$17.50									$382.64			138			$2.77


			M2			HYSTER S100			C4D9413H			1987			$208.12			$205.00			$18.87									$431.99			118			$3.66


			B6			RAYMOND EAS			ETB9603852			1996			$2,265.25			$1,947.00			$355.31									$4,567.56			637			$7.17			Remanned drive unit installed, tilt switch / card replaced


			M4			CLARK GPS27MC			GP138-MC-0298-5534F			1985			$240.16			$580.00			$66.72									$886.88			257			$3.45			Stobe light replaced, several minro service tickets


			N2			YALE GLC030			N486613			1989			$724.50			$850.00			$188.27									$1,762.77			609			$2.89			Trans shifter replaced


			S4			YALE NR0358			N488486			1989			$72.88			$715.00			$65.36									$853.24			39			$21.88			Reach cylinder repair


						YALE GLC040			N493355			1990			$0.00			$0.00									$659.80			$659.80									4 tires replaced


						RAYMOND 20R30TT			P20-80-19150			1980			$130.69			$993.00			$143.32									$1,267.01									Tilt cylinders repaired, lift cylinder


			W2			RAYMOND DSD40			S40R40014						$76.82			$795.00			$73.54									$945.36									Battery repair, strobe light installed


			D1			TOYOTA			11752						$194.49			$400.00			$32.29									$626.78			500			$1.25			Transmission service


			D2			TOYOTA PSA20T			1364						$0.00			$310.00			$26.60									$336.60			85			$3.96


			M1			SSC2S130			324719			1981			$10.09			$535.00			$31.30									$576.39									Several minor maintenance jobs


			M3			YALE OSO30BAN			398153			1984			$0.00			$940.00			$74.90									$1,014.90									Electrical cable repairs, battery check, mast repairs


			R4			KOMATSU 5000 LB			462837A			1994			$1,316.01			$2,470.00			$508.16									$4,294.17			145			$29.61			Radiator repair, brake repair, LP brackets replaced


			B4			CROWN 60PW			6A117797			1983			$213.24			$720.00			$80.19									$1,013.43			91			$11.14			Contactors/ tips - electrical repair


			E3			CROWN			6A254726			2002			$6.70			$485.00			$30.23									$521.93			272			$1.92			Several minor maintenance jobs


			MB1			TOYOTA			6BWC1520119						$0.00			$285.00			$26.10									$311.10


						Average / Total  2009 LIFT TRUCKS:									$7,401.30			$14,705.00			$1,926.91			$0.00			$659.80			$24,693.01


																																				$5.51			CPH - Based on units we have hour readings on - HIGH!


						Site # 3 - Bausch & Lomb - 22 days ran


						*   Truck / Cell #1  ran 34 hrs


						*   Truck / Cell #2  ran 45 hrs


						*   24 kg of H2 used / 22 fuelings


						*   2.7 minutes average fuel time


						*   5.3 hrs avg run time per tank (1.6kg)


						Notes:  No defects experienced


						Straight forks - sideshifter application


						The lightest application. Trucks worked


						well - hours were not high.
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2009 Data (3)


			


																					high CPH


												?									good CPH


			Unit			Make / Model			Serial No.			Year			Total Maint.			Hours Run			Cost per Hour			Major maintenance jobs in 2009


			B6			RAYMOND EAS			ETB9603852			1996			$4,567.56			637			$7.17			Remanned drive unit installed, tilt switch / card replaced


			R4			KOMATSU 5000 LB			462837A			1994			$4,294.17			145			$29.61			Radiator repair, brake repair, LP brackets replaced


			N1			CAT GC15K			AT81C01764			2000			$4,240.45			724			$5.86			Water pump, timing belt, major brake job


			N2			YALE GLC030			N486613			1989			$1,762.77			609			$2.89			Trans shifter replaced


						RAYMOND 20R30TT			P20-80-19150			1980			$1,267.01									Tilt cylinders repaired, lift cylinder


			M3			YALE OSO30BAN			398153			1984			$1,014.90									Electrical cable repairs, battery check, mast repairs


			B4			CROWN 60PW			6A117797			1983			$1,013.43			91			$11.14			Contactors/ tips - electrical repair


			W2			RAYMOND DSD40			S40R40014						$945.36									Battery repair, strobe light installed


			M4			CLARK GPS27MC			GP138-MC-0298-5534F			1985			$886.88			257			$3.45			Stobe light replaced, several minro service tickets


			S4			YALE NR0358			N488486			1989			$853.24			39			$21.88			Reach cylinder repair


						YALE GLC040			N493355			1990			$659.80									4 tires replaced


			D1			TOYOTA			11752						$626.78			500			$1.25			Transmission service


			M1			SSC2S130			324719			1981			$576.39									Several minor maintenance jobs


			E3			CROWN			6A254726			2002			$521.93			272			$1.92			Several minor maintenance jobs


			M2			HYSTER S100			C4D9413H			1987			$431.99			118			$3.66


						CAT C3500			AT81F20247			2008			$382.64			138			$2.77


			D2			TOYOTA PSA20T			1364						$336.60			85			$3.96


			MB1			TOYOTA			6BWC1520119						$311.10


						Average / Total  2009 LIFT TRUCKS:									$24,693.01


																					$6.76			CPH - Based on units we have hour readings on - HIGH!
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2009 Data


																					2009


																					Cost Analysis


																					For Period of   1/01/2009 to 12/31/2009


																					Report Generated:						3/24/10


																					Fleet ID:    Flint Group / Day International


																					Unit Count:															high CPH


												?									* Note: misc includes environmental fees on invoices															good CPH


			Unit			Make / Model			Serial No.			Year			Total Parts			Total Labor			Total Misc. *			Abuse Amount			Tires			Total Maint.			Hours Run			Cost per Hour			Major maintenance jobs in 2009


			N1			CAT GC15K			AT81C01764			2000			$1,807.21			$2,245.00			$188.24									$4,240.45			724			$5.86			Water pump, timing belt, major brake job


						CAT C3500			AT81F20247			2008			$135.14			$230.00			$17.50									$382.64			138			$2.77


			M2			HYSTER S100			C4D9413H			1987			$208.12			$205.00			$18.87									$431.99			118			$3.66


			B6			RAYMOND EAS			ETB9603852			1996			$2,265.25			$1,947.00			$355.31									$4,567.56			637			$7.17			Remanned drive unit installed, tilt switch / card replaced


			M4			CLARK GPS27MC			GP138-MC-0298-5534F			1985			$240.16			$580.00			$66.72									$886.88			257			$3.45			Stobe light replaced, several minro service tickets


			N2			YALE GLC030			N486613			1989			$724.50			$850.00			$188.27									$1,762.77			609			$2.89			Trans shifter replaced


			S4			YALE NR0358			N488486			1989			$72.88			$715.00			$65.36									$853.24			39			$21.88			Reach cylinder repair


						YALE GLC040			N493355			1990			$0.00			$0.00									$659.80			$659.80									4 tires replaced


						RAYMOND 20R30TT			P20-80-19150			1980			$130.69			$993.00			$143.32									$1,267.01									Tilt cylinders repaired, lift cylinder


			W2			RAYMOND DSD40			S40R40014						$76.82			$795.00			$73.54									$945.36									Battery repair, strobe light installed


			D1			TOYOTA			11752						$194.49			$400.00			$32.29									$626.78			500			$1.25			Transmission service


			D2			TOYOTA PSA20T			1364						$0.00			$310.00			$26.60									$336.60			85			$3.96


			M1			SSC2S130			324719			1981			$10.09			$535.00			$31.30									$576.39									Several minor maintenance jobs


			M3			YALE OSO30BAN			398153			1984			$0.00			$940.00			$74.90									$1,014.90									Electrical cable repairs, battery check, mast repairs


			R4			KOMATSU 5000 LB			462837A			1994			$1,316.01			$2,470.00			$508.16									$4,294.17			145			$29.61			Radiator repair, brake repair, LP brackets replaced


			B4			CROWN 60PW			6A117797			1983			$213.24			$720.00			$80.19									$1,013.43			91			$11.14			Contactors/ tips - electrical repair


			E3			CROWN			6A254726			2002			$6.70			$485.00			$30.23									$521.93			272			$1.92			Several minor maintenance jobs


			MB1			TOYOTA			6BWC1520119						$0.00			$285.00			$26.10									$311.10


						Average / Total  2009 LIFT TRUCKS:									$7,401.30			$14,705.00			$1,926.91			$0.00			$659.80			$24,693.01


																																				$5.51			CPH - Based on units we have hour readings on - HIGH!


						Site # 4 - BMW - 23 days ran


						*   Truck / Cell #1  ran 165 hrs


						*   Truck / Cell #2  ran 190 hrs


						*   71 kg of H2 used / 62 fuelings


						*   2.6 minutes average fuel time


						*   8.0 hrs avg run time per tank (1.6kg)


						Notes:  Best deployment of all 5


						Straight forks - sideshifter application


						Trucks ran great. Fantastic run time.


						Trial went well…moving forward.
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2009 Data (3)


			


																					high CPH


												?									good CPH


			Unit			Make / Model			Serial No.			Year			Total Maint.			Hours Run			Cost per Hour			Major maintenance jobs in 2009


			B6			RAYMOND EAS			ETB9603852			1996			$4,567.56			637			$7.17			Remanned drive unit installed, tilt switch / card replaced


			R4			KOMATSU 5000 LB			462837A			1994			$4,294.17			145			$29.61			Radiator repair, brake repair, LP brackets replaced


			N1			CAT GC15K			AT81C01764			2000			$4,240.45			724			$5.86			Water pump, timing belt, major brake job


			N2			YALE GLC030			N486613			1989			$1,762.77			609			$2.89			Trans shifter replaced


						RAYMOND 20R30TT			P20-80-19150			1980			$1,267.01									Tilt cylinders repaired, lift cylinder


			M3			YALE OSO30BAN			398153			1984			$1,014.90									Electrical cable repairs, battery check, mast repairs


			B4			CROWN 60PW			6A117797			1983			$1,013.43			91			$11.14			Contactors/ tips - electrical repair


			W2			RAYMOND DSD40			S40R40014						$945.36									Battery repair, strobe light installed


			M4			CLARK GPS27MC			GP138-MC-0298-5534F			1985			$886.88			257			$3.45			Stobe light replaced, several minro service tickets


			S4			YALE NR0358			N488486			1989			$853.24			39			$21.88			Reach cylinder repair


						YALE GLC040			N493355			1990			$659.80									4 tires replaced


			D1			TOYOTA			11752						$626.78			500			$1.25			Transmission service


			M1			SSC2S130			324719			1981			$576.39									Several minor maintenance jobs


			E3			CROWN			6A254726			2002			$521.93			272			$1.92			Several minor maintenance jobs


			M2			HYSTER S100			C4D9413H			1987			$431.99			118			$3.66


						CAT C3500			AT81F20247			2008			$382.64			138			$2.77


			D2			TOYOTA PSA20T			1364						$336.60			85			$3.96


			MB1			TOYOTA			6BWC1520119						$311.10


						Average / Total  2009 LIFT TRUCKS:									$24,693.01


																					$6.76			CPH - Based on units we have hour readings on - HIGH!
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2009 Data


																					2009


																					Cost Analysis


																					For Period of   1/01/2009 to 12/31/2009


																					Report Generated:						3/24/10


																					Fleet ID:    Flint Group / Day International


																					Unit Count:															high CPH


												?									* Note: misc includes environmental fees on invoices															good CPH


			Unit			Make / Model			Serial No.			Year			Total Parts			Total Labor			Total Misc. *			Abuse Amount			Tires			Total Maint.			Hours Run			Cost per Hour			Major maintenance jobs in 2009


			N1			CAT GC15K			AT81C01764			2000			$1,807.21			$2,245.00			$188.24									$4,240.45			724			$5.86			Water pump, timing belt, major brake job


						CAT C3500			AT81F20247			2008			$135.14			$230.00			$17.50									$382.64			138			$2.77


			M2			HYSTER S100			C4D9413H			1987			$208.12			$205.00			$18.87									$431.99			118			$3.66


			B6			RAYMOND EAS			ETB9603852			1996			$2,265.25			$1,947.00			$355.31									$4,567.56			637			$7.17			Remanned drive unit installed, tilt switch / card replaced


			M4			CLARK GPS27MC			GP138-MC-0298-5534F			1985			$240.16			$580.00			$66.72									$886.88			257			$3.45			Stobe light replaced, several minro service tickets


			N2			YALE GLC030			N486613			1989			$724.50			$850.00			$188.27									$1,762.77			609			$2.89			Trans shifter replaced


			S4			YALE NR0358			N488486			1989			$72.88			$715.00			$65.36									$853.24			39			$21.88			Reach cylinder repair


						YALE GLC040			N493355			1990			$0.00			$0.00									$659.80			$659.80									4 tires replaced


						RAYMOND 20R30TT			P20-80-19150			1980			$130.69			$993.00			$143.32									$1,267.01									Tilt cylinders repaired, lift cylinder


			W2			RAYMOND DSD40			S40R40014						$76.82			$795.00			$73.54									$945.36									Battery repair, strobe light installed


			D1			TOYOTA			11752						$194.49			$400.00			$32.29									$626.78			500			$1.25			Transmission service


			D2			TOYOTA PSA20T			1364						$0.00			$310.00			$26.60									$336.60			85			$3.96


			M1			SSC2S130			324719			1981			$10.09			$535.00			$31.30									$576.39									Several minor maintenance jobs


			M3			YALE OSO30BAN			398153			1984			$0.00			$940.00			$74.90									$1,014.90									Electrical cable repairs, battery check, mast repairs


			R4			KOMATSU 5000 LB			462837A			1994			$1,316.01			$2,470.00			$508.16									$4,294.17			145			$29.61			Radiator repair, brake repair, LP brackets replaced


			B4			CROWN 60PW			6A117797			1983			$213.24			$720.00			$80.19									$1,013.43			91			$11.14			Contactors/ tips - electrical repair


			E3			CROWN			6A254726			2002			$6.70			$485.00			$30.23									$521.93			272			$1.92			Several minor maintenance jobs


			MB1			TOYOTA			6BWC1520119						$0.00			$285.00			$26.10									$311.10


						Average / Total  2009 LIFT TRUCKS:									$7,401.30			$14,705.00			$1,926.91			$0.00			$659.80			$24,693.01


																																				$5.51			CPH - Based on units we have hour readings on - HIGH!


						Site # 5 - Electrolux - 22 days ran


						*   Truck / Cell #1  ran 160 hrs


						*   Truck / Cell #2  ran 140 hrs


						*   76 kg of H2 used / 73 fuelings


						*   2.8 minutes average fuel time


						*   6.5 hrs avg run time per tank (1.6kg)


						Notes:  2 fueler issues corrected


						Straight forks - sideshifter application


						Another good trial with no problems.


						Decent  hours run. Operators liked.
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	    Technical Accomplishments / Progress continued

Education Program

In addition to the “Hydrogen 101” information presented at the LiftOne 

Education Seminars, the “real world” material handling application

data and cost exercises proved particularly interesting to the attendees.

		                                   		                                                          



		                                                		                               		                 













		                                                            		                 



		History



		Locations



		Philosophy



		Our Team





*









Cost Comparison 


			


			Standard battery costs vs PEM Hydrogen fuel cell costs over 5 years


						40 TRUCK FLEET - Single unit basis analysis


			36V / 48V  Batteries			Item Description			Hydrogen Fuel Cells


			$23,400			3 batt  / 1 -  3 phase charger per lift.  60 mo. lease term.


						18-85-25 / 1020 A/H batteries  or 24-85-19 (765 A/H) if 48V


						One 36 Volt or 48 Volt PEM Hydrogen Fuel Cell + set up			$50,000


						Alternative Energy Tax Credit….30% of SP for fuel cells			-$15,000


			$2,700			Battery maint average 5 years x 3 batt  ($ 900 per batt - relatively conservative estimate)


						Annual fuel cell maint = $ 4,800   x  5 years (Normal  Maint. + 2 stack refurbishings)			$24,000


			$20,500			Cost for electricity to charge 3 batteries per day / 350 days per year ( $ 0.09 kw hr)


						$ 4,100 annually x 5


						1 truck battery changing avg 17 minutes per x 3 x 350 days


						Annually 298 hrs per truck in changing @ $ 40 / hr burdened rate


			$59,600			$ 11,920 annually in labor per truck x 5 years


						Average of 2.5 minutes for Hydrogen fill x 2 fills per day  (5 minutes) x 350			$6,000


						Annually 30 hrs per truck for refueling @ $ 40 / hr burdened rate = $ 1,200


						$ 1,200 annually x 5 years


			$0			Hydrogen @ $ 7.00 per kg x up to 4kg per day = $ 30 per day x 350			$52,500


						$ 10,500 annually x 5 years


			$5,000			Watering 3 batteries @ 10 min per week each 30 min x 50 weeks			$0


						25 hrs of watering per truck per year @ $ 40 /hr = $ 1,000 x 5 yrs


			$111,200			SUBTOTAL FOR ONE SINGLE TRUCK			$117,500


						Othe realistic battery related costs:


			$375			Avg switcher equip. / overhead hoist maint.  $ 3,000 / yr  x 5 / 40 trucks (light est.)


			$313			Damage to lift trucks while switching (estimated


						at approx. $ 2,500 per year…a low estimate / 40)


						Substantial reduction in motor maint. $ - no low voltage electrical damage			-$3,000


			$111,888			SUBTOTAL FOR ONE SINGLE TRUCK			$114,500


						Ongoing Cost of the infrastructure for hydrogen supply			$32,250


						Based on 40 trucks less / stimulus Bill Credit For Infrastructure - per truck pro-rated


			$3,750			Charger room @  2,000 sq ft @ $ 75 per sq ft. / 40  One time hit


			$115,638			SUBTOTAL FOR ONE SINGLE TRUCK			$146,750


						Workman's comp claims / injuries? Has this been an issue over time?			?


						Productivity  increase…….What is the VALUE of the extra uptime?			?


						40 - 43 minutes per truck / per day worth?			?


						Environmental advantages…...			?








Infrastructure Examination


			


			36 / 48 V   Batteries			Item Description			Hydrogen Fuel Cells


			$164,000			40 Chargers @ annual rate of $ 4,100 each for the electricity


			$210,000			Dedicated personnel to staff batter room & change - 1 dedicated per shift @ $70,000 per


						person (burdened rate - low).  Includes watering


			$37,500			Battery storage / charging / changing room  2,500 sq ft   x $ 75  = $ 187,500 / 5 years


			$5,000			Battery changer maintenance averages $ 5,000 per year


						Hydrogen Infrastructure: Includes all equipment for storage, compression, dispensing,			$258,000


						installation & maintenance


			$416,500			ANNUAL TOTAL			$258,000


			$2,082,500			5 YEAR TOTAL			$1,290,000








Infrastruce Comp w-batt vs H2


			


			36 / 48 V   Batteries			Item Description			Hydrogen Fuel Cells


			$164,000			40 Chargers @ annual rate of $ 4,100 each for the electricity


			$187,200			Cost of 3 batteries / 1 charger per truck = $ 23,400 x 40 =  $ 936,000 / 5 years


			$210,000			Dedicated personnel to staff battery room & change - 1 dedicated per shift @ $70,000 per


						person (burdened rate - low).  Includes watering


			$37,500			Battery storage / charging / changing room  2,500 sq ft   x $ 75  = $ 187,500 / 5 years


			$5,000			Battery changer maintenance averages $ 5,000 per year


						Hydrogen Infrastructure: Includes all equipment for storage, compression, dispensing,			$258,000


						installation & maintenance


						H2 supply during year: Calculated at 4 kg @ $ 7 per kg / per truck / per day = 1400 kg per year			$392,000


						per truck.  1400kg x 40 =  56,000 kg of H2 per year @ $ 7 per kg.


			$603,700			ANNUAL TOTAL			$650,000


			$3,018,500			5 YEAR TOTAL			$3,250,000



















		Technical Progress - Equipment

CAT Model E5000

Class I – 48v lift truck

Hydrogenics Model

HyPx1-33, Fuel Cell Power Pack

Air Products Model HF-150 Mobile Fueler

















		Continue with Education Seminars

		Broaden scope of attendees to include some webcast opportunities that have been discussed with companies.

		Bringing the Education Session on the road to customer sites. This would be beneficial, since the many users have already attended.



2.  Continue with the Deployments (as needed)

		The 6th (and final) Deployment site was to commence by late April or early May.  A review meeting would be conducted during June.

		Publicize The Program and The Successes

		Continue to use the local media and trade publications. 



Activities For Next Fiscal Year

		   Future Work

















		   Summary

		The LiftOne Education Seminars have been comprehensive and effective in increasing hydrogen awareness among the commercial communities in the LiftOne geographic regions. 

		Reaching out to users through a variety of avenues has been a solid method utilized and will continue to be over the next year. 

		The course has been condensed when needed to be able to be presented in confined time slots.  These have been effective.

		The cost equation to convert from batteries to fuel cells remains a major obstacle that has to be overcome. 

		The LiftOne Deployments have provided excellent opportunities for several major companies in NC and SC to test the clean power fuel cells offer – while examining cost possibilities.

		Deployment Grades:  Site 1 (Stanley Tool): A	  Site 2 (Dist Center): C-



				Site 3 (Bausch & Lomb): B 	  Site 4: (BMW):  A 

				Site 5 (Electrolux):   A	

		Note that Site 4 is leaning toward a full fuel cell fleet – LiftOne had a role in this.



















         

		Partnering with LiftOne for this project as a subcontractor, Hydrogenics has been instrumental as manufacturer of the HyPX series Fuel Cell Power Packs used for the Deployments. 

		Also, for interpreting the data and providing on site technical support when needed.

		Leading the efforts from Hydrogenics were:



	Michael Xu - Product Development Manager

       Frank Hailah - Systems Integration Technologist

       Kevin Harris -  Business Development / Sales Director

		Hydrogenics has been most proactive in using not only the performance data, but the operator / user feedback positively to make product improvements.



Working closely with us:  

		   Collaborations















		   Additional Slides

		(Not part of the oral presentation)

















 Response To Reviewer’s Comments (From May-2009)

		Future Plans were unclear

		The LiftOne Deployment Segment of the project commenced in early May of 2009.  At the time, no post-deployment reviews with data analysis / cost value proposals were made. These were outlined as part of the project task list.

		LiftOne has since conducted successful post deployment review meetings with all participating companies (Sites 1 thru 5) at the time of this presentation submission. Cost scenarios, pricing for fuel cells, infrastructure, break even analysis and product layouts were examined in detail. 

		Continued “fine tuning” of the business case is ongoing.  Items such as acquisition costs, tax credits, additional state and local funding options (leasing) are all priority topics. 

		LiftOne includes a working fuel cell powered lift truck at all Education Seminars, workshops and shows. It is essential.



















		 Publication and Presentation List 

   PUBLICATIONS

		Robert Rose, Executive Director US Fuel Cell Council, “Fuel Cells Get Major Lift from Stimulus and Major Purchases”, Industrial Utility Vehicle & Mobile Equipment Magazine,  November/December 2009.





	PRESENTATIONS

		T. Dever, Product Specialist /Hydrogen Program Director, LiftOne, “Hydrogen Education and Deployments of Fuel Cell Powered Lift Trucks In Real World Applications”, US Fuel Cell Council Meeting, Crystal City, Va., May 2009.

		T. Dever, Product Specialist /Hydrogen Program Director, LiftOne, Guest Speaker and Panelist for “Hydrogen Business Solutions Forum”, National Hydrogen Association Conference & Expo, Long Beach, Ca., May 2010.



















Critical Assumptions and Issues





		As anticipated starting the project, certain hydraulic lift truck attachments such as 2-function clamps have high power amp spikes, and the HyPX fuel cell power packs did not perform optimally in these applications – such was the case at our Site 2.

		Hydrogenics has addressed this by revising their HyPX series to include a higher output. 

		Acquisition costs for fuel cells and the necessary infrastructure remain high – even with the tax credits available.  The price of fuel cells has not decreased as hoped for. The economies of scale for production cost decreases is not a reality yet for most fuel cell manufacturers. This needs to happen for greater adoption.

		Very limited layouts available for fuel cells, which do not fit many of the lift trucks in large electric fleets.  The fuel cell manufacturers must expand their model line.



 









Month / YearMilestone or Go/ No-Go Decision


Milestone: Successful execution of the first Deployment of the 2 


HyPX - FCPP powered CAT lift trucks at Stanley Tools in 


Concord, NC.  The subsequent data analysis, post deployment 


review meeting with results  and value proposition were 


conducted with the deployment site's top management.


April  / 10Go / No-Go Decision:  Delayed start of the last (6th) site - Michelin 


Tire in Lexington, SC.  Due to production slow downs and 


ramping back up between mid-2009 and early 2010, Michelin had 


asked to be the "last" site.  This deployment will not commence 


until late April / early May as of the time of this presentation's 


submission.


June / 09 -  May / 10Milestone: Further Development of the LiftOne H


2


 Education 


Seminars and conducting at LiftOne Branches, the NACAT 


Annual Conference at Central Piedmont CC, several NC Trucking 


Maint. Council Meetings, American Textile Engineering Conf..  


Working fuel cell powered lift truck present at each. 


Milestone:  Continuation with the next 3 deployment sites, which 


included a large North Carolina Distribution Center of a major 


retailer; Bausch & Lomb and BMW (Both in the Greenville, SC 


area).  The data analysis, and review meetings followed.


Milestone: Execution of Deployment site # 5 - Electrolux in 


Anderson, SC. The trial went well, with the analysis completed 


and the Review Meeting scheduled for late April.                   


May - June  / 09


June - December /09


Feb - March / 10


Site # 1 - Stanley Tools - 30 days ran


 *   Truck / Cell #1  ran 300 hrs


 *   Truck / Cell #2  ran 230 hrs


 *   89 kg of H2 used / 96 fuelings


 *   5 minutes average fuel time  


 *   6.3 hrs avg run time per tank (1.6kg)


Notes:  1 defect with pump impeller


Straight forks - sideshifter application


Operators liked performance but the


heat exhaust in summer was a minus.


Site # 2 - "Company ABC"  - 25 days ran


 *   Truck / Cell #1  ran 240 hrs


 *   Truck / Cell #2  ran 118 hrs


 *   109 kg of H2 used / 89 fuelings


 *   3.6 minutes average fuel time 


 *   5.3 hrs avg run time per tank (1.6kg)


Notes:  Several repairs (see below)


One truck w / clamp, One with forks


Trucks ran OK, the high amp spikes


from clamp function was a factor. Heat.


Site # 3 - Bausch & Lomb - 22 days ran


 *   Truck / Cell #1  ran 34 hrs


 *   Truck / Cell #2  ran 45 hrs


 *   24 kg of H2 used / 22 fuelings


 *   2.7 minutes average fuel time  


 *   5.3 hrs avg run time per tank (1.6kg)


Notes:  No defects experienced


Straight forks - sideshifter application


The lightest application. Trucks worked


well - hours were not high.


Site # 4 - BMW - 23 days ran


 *   Truck / Cell #1  ran 165 hrs


 *   Truck / Cell #2  ran 190 hrs


 *   71 kg of H2 used / 62 fuelings


 *   2.6 minutes average fuel time 


 *   8.0 hrs avg run time per tank (1.6kg)


Notes:  Best deployment of all 5


Straight forks - sideshifter application


Trucks ran great. Fantastic run time.


Trial went well…moving forward.


Site # 5 - Electrolux - 22 days ran


 *   Truck / Cell #1  ran 160 hrs


 *   Truck / Cell #2  ran 140 hrs


 *   76 kg of H2 used / 73 fuelings


 *   2.8 minutes average fuel time  


 *   6.5 hrs avg run time per tank (1.6kg)


Notes:  2 fueler issues corrected


Straight forks - sideshifter application


Another good trial with no problems.


Decent  hours run. Operators liked.


INFRASTRUCTURE  COMPARISON / HARD LINE COSTS     BATTERY vs H2  * with batt / chrg & H2


3 shift Operation - Annual  / 5 year Analysis     40 trucks - Class 1 sit downs


Assumption:   3 shifts per day / 7 days per week   10 holidays (350 days per year)


36 / 48 V   


Batteries


Item Description


Hydrogen Fuel Cells


$164,000


40 Chargers @ annual rate of $ 4,100 each for the electricity  


$187,200


Cost of 3 batteries / 1 charger per truck = $ 23,400 x 40 =  $ 936,000 / 5 years


$210,000


Dedicated personnel to staff battery room & change - 1 dedicated per shift @ $70,000 per 


person (burdened rate - low).  Includes watering 


$37,500


Battery storage / charging / changing room  2,500 sq ft   x $ 75  = $ 187,500 / 5 years


$5,000


Battery changer maintenance averages $ 5,000 per year


 


Hydrogen Infrastructure: Includes all equipment for storage, compression, dispensing,


$258,000


installation & maintenance


H2 supply during year: Calculated at 4 kg @ $ 7 per kg / per truck / per day = 1400 kg per year


$392,000


per truck.  1400kg x 40 =  56,000 kg of H2 per year @ $ 7 per kg.  


$603,700ANNUAL TOTAL$650,000


$3,018,5005 YEAR TOTAL$3,250,000




