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Summary Description:

Initial Capital Investment (C) 160,000$     

Implementation Cost (E) 10,000$       

Total Project Start Up Cost (C+E) 170,000$     

Termination Cost (D) -$                 

Annual Recurring Cost Before (B) 706,160$     

Annual Recurring Cost After (A) 73,840$       

Net Annual Recurring Cost (B-A) 632,320$     

* Useful Project Life in Years (L) 1                  

Total Savings ([(B - A) x L] - (C + E + D)) 462,320$     

Annualized Savings 462,320$     

Return on Investment 272              %

* This Cost Savings Report was developed based on a one-time deployment 
  of the technology. The technology will also be considered for future needs.

The characterization requirements for the Canyon Disposition Initiative are defined in 
the Sampling and Analysis Plan of the 221-U Facility. These requirements include (1) 
visual inspection, (2) radiological survey, and (3) analysis of scale or sludge sample. 
The Drain Line Characterization Robot was designed and constructed to address these 
requirements. The Drain Line Characterization Robot was deployed during August 
2000.

The Drain Line Characterization Robot successfully achieved all requirements of the 
sampling and analysis plan for characterization of the 221-U Facility drain line. The 
cost savings realized from deployment of the Drain Line Characterization Robot are 
estimated to be $462,000. In addition, the remote capabilities of the Drain Line 
Characterization Robot greatly reduced actual and potential radiological dose to 
operations personnel.



 1 . B ase l in e  D esc r ip t io n ( B r ie f d es crip tio n  o f cu rr en t b ase lin e  techn o lo gy  and /o r m eth o ds )  

A  s p ec if ic  b ase line  m etho d  f o r d ata co llec tion  eq u iva len t  to  tha t ob ta in ed  by  the  D ra in
L ine  Ch ar ac ter iza t io n  R o bo t has  n o t been  i den ti fied . A  p lau sib le  scen ar io  fo r  co llec t io n
o f  accep tab le  d ata  w ou ld  inv o lv e  sequ en tia l op en in g  o f m u lt ip le  p ro cess  ce ll s. T h e ce l l
co n ten ts w o u ld  be  rea rran ged  a n d /o r r em o v ed  to  p rov id e access to  the  e x ist in g  d ra in
l in e  co n nec t ion  f rom  ea ch  p ro cess  cell  to  th e 24 -inc h  d ra inp ip e.

V id eo , rad io lo g ica l, an d  s am p le co llec tio n  eq u ip m en t w ou ld  then  be lo w ere d  in to  the
d r a in p ip e. T h is m etho d  w ou ld  re su lt  in  lo ca lized  ch ara c ter iza t ion  d ata  o f th e  d ra in p ip e
co n sist in g  o f ap p r o x im a tel y  35  d iscr e te  p o in ts  a t ab ou t  22 -fo o t  incr em en ts. D u e  to
p er son n e l s a fe ty  req u ir em en ts an d  th e re la tiv e  con gest ion  o f dec k  sp ace  in  the  22 1 -U
fac i li ty , o n ly  on e p r o cess c e ll  can  b e o pened  a t  on e tim e . E ach  ce l l op en in g  in v o l ves
rear ran gem en t o f e q u ip m e n t sto red  o n  th e  can yo n  deck .

S u ch  e f fo rts w ou ld  a lso  in c lud e the  d e v e lo p m en t o f de ta i led  spec ia l p u r po se w o rk
p ro c edu res, i n creas ed  cov erag e b y  r ad io lo g ica l  and  saf e ty  per son ne l, an d  s ig n i fica n t
en g in eering  ev aluat io n  nec essary  fo r m an ip u la tio n  o f p roces s ce l l co n ten ts. T h e lab o r
req u i red  fo r  su ch  an  e f fo rt , cou p led  w ith  design , de ve lo pm en t an d  dep lo ym en t  o f
ch ar ac te riza tio n  e q u ipm e n t w o uld  b e cost  p roh ib iti v e .

 2 . Im p ro ved  T ech n o lo g y  D escr ip t ion  (B rie f d es crip tion  o f  im p ro ved  te chn o log y  an d /o r  
m e tho d s )

T h e D r a in  L in e C hara c ter iza t ion  R ob o t i s a  t rack ed  rob o t ic  v e h ic le  w i th  o nb o ard  v ideo
an d  rad ia tio n  m on i to r ing  in s tru m en ta tio n . T he r ob o t i s co nstr uc ted  w ith  shar p ly
tap ering  e nd s, fron t  an d  rear  to  a id  in  n av igatin g  o bst ru ctio ns. V eh ic le  po w er , co n tr o l,
an d  da ta  are  car ried  o v er a  ½ -in ch  d iam eter cab le  b un d le  ( te the r) p u l led  b y  t he veh ic le .
Th e t eth er  ter m inates a t  the  r ea r o f  the veh i c le  v ia  e lec tr ica l  con n ecto r s. A  r o b ust s tra in
re l ie f  is u s ed  to  p ro v id e the  p h ysica l  in terf ace b etw een  the  veh ic le  an d  te th er, a nd  to
m echan ica l ly  i so la te  e lectr ica l  con n ecto r s.

A n  ad ju stab le  i ris /focus  pan -t il t-zoo m  cam e ra an d  tw o  va r iab le  in te nsit y  h ead ligh ts  are
m o un ted  a t th e  veh ic le  m id p lan e. T h e v eh ic le i s equ ip p ed  w i th  a  M G P  D M C 10 0  g r o ss
g am m a se n so r. D a ta i s tr an sm i tted  to  t h e con tr o l sta tio n  and  is  su perim p osed  o n  th e
v id eo  im age  fr om  the  p rim ary  cam era. A  seco nd a ry  cam era and  m icrop h on e  w i th
d ig it ized  R F  o u tp u t i s a ls o  p ro v id ed . T he  secon da ry  cam era is  no t n eces sary  f o r
o per a ti on  o f th e  D ra in  L in e C h ara c ter iza t ion  R ob o t. T he  R F  in st rum en ts w ere  dep loy ed
fo r e va lu at ion  p u rp os es.

T h e v eh ic le  is  op era ted  v ia a  co n t ro l  sta t ion . D a ta  p resen ted  fo r o p era tio n  and
reco r d ing  a t  the  co n t ro l s ta t ion  inc lu des v i d eo  im ages f ro m  the p rim ary  on -veh ic le



reco rd ing  at  the  co nt rol  stat ion  i ncludes vi d eo  im ages f ro m  the p ri m ary  on -veh icl e
ca m era , an  o ve rv iew  cam era  o n  th e  d ep lo ym en t p la tf o rm , an d  v ideo /sou nd  from  th e R F
in s tru m en ts . V eh ic le  t rack  m o tion  con tro l  is  v ia  a  se l f- cen ter ing  re tu rn  t o  zero  b i -
d irec tio na l joy st ick . O n e joy st ick  i s p ro ved  f o r each  o f  the  tw o  i nd ep en den tly  o pera ted
tracks . Co n t ro ls fo r th e  te th er m anag em e n t fr ic t io n  cab le d ri v e  are a lso  p rov id ed  a t the
co n t ro l s ta t ion .

T h e d ep loy m en t  sy stem  inv o lv es tw o  m a jo r  e lem en ts , a  dep lo y m en t p la tfo r m , w h ich  i s
low er ed  v ia  ov er h ead  c ran e to  th e  d ra inp ipe ou tf a ll s, an d  a  sepa ra te  cab le m anag em e n t
sy stem , w h ich  w as loca ted  on  the  cany on  d eck .

 3 . D es crip t ion  o f  Bene fit s  (L is t o f bene f it s ex pected  fro m  d ep loy m en t o f  im p ro v ed  
techn o lo g y )

T h e D ra in  L in e Ch aracteriz a tion  R ob o t  su ccess fu ll y  ach iev ed  a ll  req u i rem en ts o f th e
sam p lin g  and  ana lys is p lan  fo r c h aracteri za tio n  o f the  2 21 -U  F ac i li ty  d r a in  l ine . T h e
co st  sav in gs real ized  f ro m  de p loy m e n t o f t h e D r ain  L in e Ch ar ac te r iza t io n  R o b o t  are
est im a ted  t o  be $4 6 2 ,00 0 . In  add i tion , the  re m o te  capab il it ies  o f the  D rain  L in e
C harac te riza t io n  R o bo t  g rea tl y  red u ce d  ac tu al  an d  po ten t ia l  rad io log ical d o se  to
o per a tion s p erson ne l.



ntenance Annual Recurring Costs

 Expense Cost Items *
Before (B) 

Annual Costs
After (A)        

Annual Costs

 1 Equipment 100,000.00$      -$                   

 2 Purchased Raw Materials and Supplies -$                   -$                   

 3 Process Operation Costs:

    Utility Costs -$                   -$                   

Labor Costs 351,000.00$      52,840.00$        

Routine Maintenance Costs for Processes 10,000.00$        -$                   

        Subtotal 361,000.00$      52,840.00$        

 4 PPE and Related Health/Safety/Supply Costs 234,000.00$      21,000.00$        

 5 Waste Management Costs:

Waste Container Costs -$                   -$                   

Treatment/Storage/Disposal Costs -$                   -$                   

Inspection/Compliance Costs -$                   -$                   

     Subtotal -$                   -$                   

 6 Recycling Costs

Material Collection/Separation/Preparation Costs:

a) Material and Supply Costs -$                   -$                   

b) Operations and Maintenance Labor Costs -$                   -$                   

Vendor Costs for Recycling -$                   -$                   

     Subtotal -$                   -$                   

 7 Administrative/other Costs 11,160.00$        -$                   

 Total Annual Cost: 706,160.00$      73,840.00$        

*  See attached Supporting Data and Calculations.

 



 Category

 INITIAL CAPITAL INVESTMENT

 1 Design

 2 Purchase

 3 Installation

 4 Other Capital Investment (explain)

Subtotal: Capital Investment= (C) 

 INSTALLATION OPERATING EXPENSES

 1 Planning/Procedure Development

 2 Training

 3 Miscellaneous Supplies

 4 Startup/testing

 5 Readiness Reviews/Management Assessment/Administrative Costs

 6 Other Installation Operating Expenses (explain)

Subtotal: Installation Operating Expense = (E) 

 7 All company adders (G & A/PHMC Fee, MPR, GFS, Overhead, 

 taxes, etc.)(if not contained in above items)

Total Project Funding Requirements=(C + E) 

 Useful Project Life = (L) 1  Years         Time to Implement: 0  Months

 Estimated Project Termination/Disassembly Cost (if applicable)  = (D)

 (Only for Projects where L<5 years; D=0 if L>5 years)

 RETURN ON INVESTMENT CALCULATION

 Return on Investment (ROI) % =

[Total Project Funding Requirements + Project Termination]  x 100

ROI =  x 100 272 %

 O&M Annual Recurring Costs: Project Funding Requirements:

 Annual Costs, Before=  (B) Capital Investment= 160,000$         (C)

 Annual Costs, After=  (A) Installation Op. Exp= 10,000$           (E)

 Net Annual Savings=  (B-A) Total Project Funds= 170,000$         (C+E)
 Note: Before (B) and After (A) are Operating & Maintenance Annual Recurring Costs from Worksheet 1.

*  See attached Supporting Data and Calculations.

-$                 

Summary Worksheet : Itemized Project Funding Requirements*
(i.e., One Time Implementation Costs)

Cost $

93,000$           

67,000$           

-$                     

-$                     

160,000$         

-$                     

-$                     

10,000$           

-$                     

170,000$         

-$                     

-$                     

10,000$           

-$                     

632,320$       

73,840$         

(B-A)-[(C+E+D)/L]

(Before - After) - [(Total Project Funding Requirements + Termination)/Useful Life]

(C+E+D)

706,160$       



SUPPORTING DATA AND CALCULATIONS

OPERATING & MAINTENANCE ANNUAL RECURRING COSTS (BEFORE)

Equipment
Equipment (design, buy, fabricate, etc) 100,000$   

SUBTOTAL 100,000$   
Process Operation Costs

Labor Costs
5,850 person hours at $60/hr; 39 cells times 150 person-hours 
to open/close each cell and do inspection of drain line 351,000$   

SUBTOTAL 351,000$   

Routine Maintenance Costs for Processes
Routine maintenance 10,000$     

SUBTOTAL 10,000$     

PPE and Related Health/Safety/Supply Costs
Personal protective equipment; 468 entries at average cost of 
$500 each (5 craft - two each plus 2 sampler - one each, 39 
day times 12) 234,000$   

SUBTOTAL 234,000$   

Administrative/Other Costs
Training; 32 hours at $60/hr (8 craft 4 hours each) 1,920$       
Work package preparation; 74 hours at $60/hr 4,440$       
RWP & ALARA preparation/planning 4,800$       

SUBTOTAL 11,160$     

OPERATING & MAINTENANCE ANNUAL RECURRING COSTS (AFTER)

Process Operation Costs
Labor Costs

Facility costs; 714 person-hours at average cost of $60/hr (see 
next sheet for detailed labor breakout) 42,840$     
Subcontractor deployment support 10,000$     

SUBTOTAL 52,840$     

PPE and Related Health/Safety/Supply Costs
Personal protective equipment; 42 entries at average cost of 
$500 each 21,000$     

SUBTOTAL 21,000$     

ONE TIME IMPLEMENTATION COSTS

Initial Capital Investment
Design

Vehicle design/testing 64,000$     
Design of lifting platform and cable management system 15,000$     
Electronics design and development 14,000$     

SUBTOTAL 93,000$     

Purchase
Equipment/parts/purchases 50,000$     
Fabrication of platform and vehicle 17,000$     

SUBTOTAL 67,000$     

Installation Operating Expenses
Readiness Reviews/Management Assessment/Administrative Costs

Subcontractor management and administration 10,000$     
SUBTOTAL 10,000$     



Detailed Labor Breakout for Facility Costs

Crane RCT Rad Rad NPO Sampler Field Design Safety QA Rigger Admin Fac Ops Total
Oper Engr Sup Engr Sup Sup Hours

Training and inspection prior to staging. 4 12 6 6 8 12 48
Work Package Preparation. 60 8 4 2 74
RWP and ALARA Planning. 20 40 20 80
Preparation in and around cell 10. 8 48 48 16 120
Pre-job, final preps, and equipment staging. 32 4 4 24 4 4 72
Equipment setup prior to deployment. 4 16 4 12 8 4 48
Deployment of robot through short side. 4 16 4 12 4 40
Deployment of robot down long side. 16 64 8 48 16 8 160
Demobilization from robot deployment. 8 24 16 48
Completion of survey reports etc. 24 24

0
Total Hours per subtask 44 256 50 46 168 28 60 8 4 2 24 4 4 16 714


