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RMCS Flammable Gas Detector  I n t e r l o c k ,  
F i n a l  Design Review 

1.0 SCOPE 

This  r e p o r t  documents the  completion o f  t he  formal design rev iew f o r  t he  RMCS 
(Rotary Mode Core Sampling) Flammable Gas Detector  I n t e r l o c k .  During t h e  
p r e l i m i n a r y  design stage o f  t h i s  equipment, t he  de tec t i on  c a p a b i l i t y  was 
l i m i t e d  t o  hydrogen, and was the re fo re  r e f e r r e d  t o  as the  Hydrogen I n t e r l o c k .  
Because the  i n t e r l o c k  was i n i t i a l l y  associated on ly  w i t h  the  RMCS exhauster, 
i t  i s  a l so  r e f e r r e d  t o  as the  Exhauster I n t e r l o c k  o r  t he  Flammable Gas Tank 
Exhauster I n t e r l o c k .  
r e f e r s  t o  t h i s  equipment as the  flammable gas de tec to r  (FGD) o r  the flammable 
gas de tec t i on  system. For the purposes o f  c l a r i t y  and b r e v i t y ,  t h i s  r e p o r t  
w i l l  h e r e a f t e r  r e f e r  t o  the  system as the  "FGD i n t e r l o c k . "  

The FGD i n t e r l o c k  design rev iew inc luded p re l im ina ry  and f i n a l  rev iew of new 
drawings, considered t o  be a t  the 100% design completion s ta te .  
drawings are l i s t e d  i n  sec t i on  6.0. This  document and the  formal design 
rev iew are i n  support o f  design mod i f i ca t i ons  t o  the core sampling systems 
used by Charac te r i za t i on  P ro jec t  Operations (CPO). These mod i f i ca t i ons ,  
i n c l u d i n g  the  a d d i t i o n  o f  t he  FGD I n t e r l o c k ,  are requ i red  t o  expand the  scope 
o f  core sampling t o  i nc lude  Flammable Gas Watch l i s t  (FGWL) tanks, as we l l  as 
any o the r  tanks w i t h  flammable gas con t ro l s .  
t o  p rov ide  a formal design v e r i f i c a t i o n  cons is t i ng  o f  a systematic o v e r a l l  
rev iew and eva lua t i on  o f  t he  FGD I n t e r l o c k .  Design v e r i f i c a t i o n  i s  performed 
t o  i nsu re  equipment func t i on ,  personnel safety ,  and compliance w i t h  WHC-CM-6- 
1, Standard Engineer ing Pract ices,  sec t i on  2 . 2 . 4 ,  and the  q u a l i t y  assurance 
requirements o f  10 CFR 830.120. Acceptance o f  t he  design i s  requ i red  p r i o r  t o  
operat ional  use on any waste tanks r e q u i r i n g  flammable gas c o n t r o l s .  
exhauster and core sample t r u c k  mod i f i ca t i ons  are evaluated i n  separate design 
reviews and are no t  p a r t  o f  t h i s  r e p o r t .  

The approved sa fe ty  assessment (WHC-SD-WM-SAD-035) 

These 

The o b j e c t i v e  o f  t h i s  rev iew was 

RMCS 

2.0 BACKGROUND 

The Rotary Mode Core Sampling (RMCS) systems were designed f o r  i n i t i a l  
deployment t o  FeCN tanks, w i t h  l a t e r  mod i f i ca t i ons  in tended t o  a l l ow  f o r  
deployment t o  Flammable Gas Watch L i s t  (FGWL) tanks. 
i nc lude  the  a d d i t i o n  o f  flammable gas de tec t i on  and automatic shutdown 
features,  us ing equipment designed f o r  use i n  flammable atmospheres. A 
f u n c t i o n a l  design c r i t e r i a  (WHC-SD-WM-FDC-045) was used t o  e s t a b l i s h  the  bas is  
c r i t e r i a  f o r  t he  FGD I n t e r l o c k .  

These mod i f i ca t i ons  
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3.0 SUMMARY 

The design review committee was selected in accordance with EP 4.1 and is 
documented in Section 11.0 of this report. 
performed at the 50% level. This portion of the formal design review was 
completed on January 4th, 1996, and is documented in WHC-SD-WM-DRR-050. 

The kickoff meeting for the 100% level design review was held on January loth, 
1996. This meeting served as the first of two final design review briefings. 
Updated design information, including the draft software design description 
(WHC-So-WM-CSSD-019) and the design drawings, was provided at this briefing. 
The second final design review briefing was held on February 28th, where the 
new spool piece design, incorporating combustible gas detection, was 
described.. Meeting minutes for these briefings are attachments to Section 
11.0 of this report. 

A preliminary design review was 

The final design review close-out meeting was delayed in order to accommodated 
changes made to the SA, WHC-SD-WM-SAD-035, A Safety Assessment o f  Rotary Mode 
Core Sampling in Flammable Gas Single Shell Tanks ,  and to complete key 
development testing. 
comment records (RCR's) submitted for the final design review, three were 
closed out prior to the meeting, and the last one was closed out immediately 
after the meeting. For a complete listing of RCR's, see section 9.0 of this 
report. A listing of open items can be found in section 10.0. 
drawings were essentially complete. 
check will be accomplished prior to release. A final drawing review will be 
performed by the design review committee, and is listed as an open action item 
in Section 10.0 of this report. Meeting minutes for the close-out meetings, 
and the completed design review checklist, are attachments to Section 11.0 of 
this report. 

After the completion of the close-out meetings, the conclusion reached by the 
review committee was that the design of the FGD Interlock was acceptable and 
efforts should continue toward fabrication and delivery. 

The meeting was held on June 6th. Of the four review 

The design 
Incorporation of redlines and drawing 

4.0 DESIGN DESCRIPTION 

The FGD Interlock consists of four primary components: a spool piece with gas 
sensors to obtain gas samples from the exhaust stream; two identical, 
separate, electronic packages mounted on wheeled carts; and a power 
distribution skid with redundant shut-off contractors. The system is powered 
by the same source as the exhauster, through the RMCS electrical power 
distribution trailer. The flexible duct from the waste tank is attached t o  
the spool piece which is bolted directed to the exhauster heater. The 
ventilation stream passes through the spool piece and into the exhauster. 
Attached to the spool piece are two separate flammable gas sensors; a 
Whittaker hydrogen detector cell and a Sierra Monitor Corporation (SMC) 
combustible gas detector. 

The purpose of the gas sensors on the spool piece is to provide safety 
shutdown signals for both flammability and toxic hazards during core sampling 
operations. 
alarm and initiate a shutdown of the RMCS drill rig. 

Upon detection of out-of-tolerance conditions, the interlock will 
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The Whi t taker  Ce l l ,  an e lect rochemical  c e l l  w i t h  a membrane placed between the  
sample gas and the  a c t i v e  element, i s  very  s e l e c t i v e  f o r  hydrogen and responds 
d i r e c t l y  t o  the  p a r t i a l  pressure o f  hydrogen on the  o the r  s ide  of t he  
membrane. S i g n i f i c a n t  experience w i t h  Whi t taker  has shown them t o  be s t a b l e  
and r e l i a b l e  i n  the  tank  farm environment. 

The SMC combustible gas sensor uses a c a t a l y s t  t o  "burn" the  gas and de tec ts  
the  r e s u l t i n g  heat re lease.  To increase s e n s i t i v i t y  and decrease d r i f t ,  t h e  
heat d e t e c t i o n  i s  done by comparing the  temperature o f  a re ference 
(uncatalyzed bead) t o  t h a t  o f  a s igna l  (cata lyzed)  bead. The beads are 
imbedded i n  a s i n t e r e d  metal housing which prevents the  combustion energy from 
i g n i t i n g  a flammable mixture.  
ammonia and hydrogen. The SMC de tec to r  has n o t  been used ex tens i ve l y  i n  t h e  
tank farm environment. 

Sample f l o w  t o  each inst rument  i s  prov ided by a pressure d i f f e r e n t i a l  w i t h i n  
the spool piece--no sample pumps are used. S ignals  from the  flammable gas 
inst ruments are processed by redundant proqrammable l o g i c  c o n t r o l l e r s .  I f  
flammable gas concentrat ions exceed 5000 ppm, the r a t e  o f  change i n  flammable 
gas concentrat ions g rea te r  than 100 ppm/sec f o r  10 seconds, o r  t he  tank  
pressure increased more than two inches water gage i n  s i x  minutes, t he  
exhauster w i l l  remain operat ional  and the t r u c k  w i l l  be shut down. The 
exhauster i n t e r n a l  shutdown alarms ( low and h igh  f low,  and HEPA f i l t e r  
d i f f e r e n t i a l  pressure) are unaf fected by the FGD I n t e r l o c k .  

I f  FGD I n t e r l o c k  power i s  l o s t ,  o r  tank pressure f a l l s  t o  l e s s  than -3 inches 
water gauge, e l e c t r i c  power t o  the exhauster i s  terminated. Exhauster 
shutdown w i l l  au tomat i ca l l y  r e s u l t  i n  core sampling d r i l l  t r u c k  shutdown v i a  
the  e x i s t i n g  connection. 

I t  has the advantage o f  responding t o  both 

Fur ther  d e t a i l s  and c o n t r o l s  are descr ibed i n  the SA. 

5.0 DEVELOPMENT CONTROL 

The drawing c o n f i g u r a t i o n  c o n t r o l  methodology f o r  t he  design and f a b r i c a t i o n  
o f  t he  FGD I n t e r l o c k  i s  descr ibed i n  the JD Robinson memo at tached t o  sec t i on  
11.0 o f  t h i s  r e p o r t .  The con f igu ra t i on  c o n t r o l  method chosen fo l l ows  the  
requirements o f  EP-2.4, Development Con t ro l  Requirements as conta ined i n  WHC- 
,CM-6-1, Standard Enqineerinq Pract ices.  I n  response t o  an a c t i o n  i t em 
assigned d u r i n g  the  design rev iew b r i e f i n g ,  t he  engineer ing t a s k  plan, WHC-SD- 
WM-ETP-165, was changed t o  i nc lude  the  con f igu ra t i on  management requirements. 
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DRAWING # 

DWG-100519 

DWG-100520 

DWG-100521 

DWG-100522 

DWG-100523 

DWG-100524 

DWG-100530 

DWG-100531 

DWG-100532 

TITLE 

FLAMMABLE GAS TANK EXHAUSTER INTERLOCK ELEM DIAGRAM 

FLAMMABLE GAS TANK EXHAUSTER INTERLOCK ELEM DIAGRAM 

( 2 2 0 5 )  

( 2 2 0 6 )  
FLAMMABLE GAS TANK EXHAUSTER INTERLOCK CART'S 2 2 0 5  / 2 2 0 6  
ASSY ' S 

FLAMMABLE GAS TANK EXH. CABLE ARRANGMENT AND ASSEMBLIES 

SAMPLER SPOOL INSTALLATION 

SAMPLER SPOOL ASSEMBLY 

FLAMMABLE GAS TANK EXHAUSTER INTERLOCK PWR DISTRIBUTION DIAG 

INTERCONNECTION DIAGRAM EXHAUSTER CART 2 2 0 5  

INTERCONNECTION DIAGRAM EXHAUSTER CART 2 2 0 6  

7.0 SA COMPLIANCE MATRIX 

The table on the following page was used as a tool for determining which 
safety requirements from the SA (WHC-SO-WM-SAD-035) are design criteria for 
the design modifications being made to RMCS equipment. 
safety feature listed in the SA is shown on the left side of the table. 
corresponding implementing document(s), shown on the right side of the table, 
is generally the ECN or new drawing which incorporates the safety feature into 
the RMCS design for flammable gas ;anks. 
implementing document is shown as 
incorporated in the existing design for the RMCS system, and no modification 
was required. The FGD Interlock is listed as item #45, and is incorporated 
into the RMCS system by the installation drawing H-14-100523.  The remaining 
items in the table apply t o  components of the RMCS system, and are not 
applicable to this design review. 

Each credited design 
The 

In many cases, where the 
existing," the design feature was 
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x 
1 
2 
3 
4 
5 
6 
7 

SAFETY ASSESSMENT COMPLIANCE MATRIX 

CHAPTER 6 -SAFETY FEATURES I iMPLEMENTlNG DOCUMENT 
Material compatibillty (On-ste) IECN 631116,631126, H-2490142, memo75230-96-001,rev 2 
Spark-resistant tools (NA) Administrative Control (Procedure) 
Grounding and bonding (NA) ECN 626742 and approved grounding procedure 
Radiological controls (NA) Existing - Exhauster housing 4OOmR on contact 
Riser sleeve (Off-slte) ECN 628706 (H-2-690128. H-2490131) 
Dnil string spray washer (NA) Existing 
FnsbeeiDS interface lubricant (NA) IExisting 

50 
51 
52 
53 

8 Pneumat c twt clamp (0t7-r tej I JDnll b4 confgurat on 8 marl (Off-sne) - :-- +i:g . cen fled oy testing 

Unique connections (NA) H-2-690128, ECN 63W17 
TNCk PLC (Off-SnC) ECN 623775 
Audible and visual annunciation (NA) ECN 623775 
Shutdown interlock (Off-site) Existing 
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8.0 DESIGN REVIEW CHECKLIST 

Formal design reviews, as described in WHC-CM-6-1, Standard Engineering 
Practices, are required to use a design review checklist that has been 
customized for the review. 
committee for this review is listed as an attachment to section 11.0 of this 
report. The checklist was satisfactorily completed, and all open items from 
the checklist are discussed in section 10.0 o f  this report. 

9.0 REVIEW COMMENT RECORDS 

The following table is a listing of all RCR's received during the design 
review. All RCR's were dispositioned and signed off as closed. A copy of 
each dispositioned RCR is included as an attachment to Section 11.0 of this 
report. 

The checklist developed by the design review 

RCR STATUS 6/6/96 (COB) 

Final Design Review, FGD Interlock 

REVIEWER/DATE/NUMBER RESP. ENGINEER RCR STATUS 
George Vargo .......................................................... 

erriman 0130/1 .................................................................................. 
CLosed 3/12/96 

Krugsrud/O312/1 Jim Robinson Closed 4/24/96 
.............................................. I .................................................................................................. 

.................................................................................. 

10.0 CONCLUSIONS AND OPEN ITEMS 

With the approval of this report, the formal design review for the FGD 
Interlock is completed. The following open items were noted during the design 
review. These items are scheduled to be completed as part of the normal 
course of business and are not action items for the design review committee. 
Therefore, these items are NOT considered to be "open action items" as 
described in WHC-CM-6-1, EP-4.1, paragraph 2 . 3 . 3 . 2 ,  "Documentation of Action 
Item Completion." 

OPEN ITEM: ATP/OTP testing to demonstrate requirements/operabil ity 

OPEN ITEM: operation and maintenance procedures revised to reflect 
modifications 

The following action items were noted during the design review. 
action items" will be closed in accordance with the requirements described in 

These "open 

WHC-CM-6-1, EP-4.1 

ACTION ITEM: Release of design drawings (listed in section 6.0); 

The conclusion reached by the design review committee is that the design of 
the FGD Interlock is acceptable. There are no further action items for the 
review committee. 

assigned to CED. 
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11.0 DOCUMENTATION 

The following items are provided as attachments to this report: 

1. 

2. Design Review Checklist 

3 .  Copies o f  RCR's 

4 .  Meeting Minutes (includes JD Robinson memo of 1 / 1 5 / 9 6 )  

Listing of design review committee members 

Review copies of all drawings provided to committee members for final review 
are available in the design review file. All released documentation 
referenced in the report will be available using the controlled document 
number located in the text where the document is cited. 
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ATTACHMENT 1 

Design Review Committee Members 

NOTE: 
This attachment established the review committee during the prliminary design review. 
Changes made during the final review are documented in the meeting minutes (Attachment 4). 

..._l . .. . 
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Westing h ou s e -- . Internal / Hanford Company Memo 

From: Characterization Equipfiient Design 75230-95-030 
Phone: 373-1248 57-12 
Date: October 2, 1995 
Subject: CHARACTERIZATION PROGRAM-- FOilMAL DESIGN REVIEW BRIEFING FOR THE , 

HYDROGEN INTERLOCK, ROTARY MODE CORE SAMPLING SYSTEM PORTABLE 
EXHAUSTER 

To : Distribution 

cc: G. A. Barnes 
R. J. Blanchard 
L. E. Borneman 
J. E. Corbett 
0: W. Hamilton 
J. A. Harvey 
M. E. Huda 
.L. S. Krogsrud 
J. 5 .  Lee 

H5-09 
57-12 
R1-52 
57-12 
57-12 
57-07 
57-07 
R3-08 
57-08 

M. L. McElroy 
R. E. Merriman 
N. J. Milliken 
R. E. Raymond 
J. 0. Robinson 
J. S. Schofield 
E. K. Straalsund 
G. F .  Vargo J r  , 

E. J. Waldo 
RJB: File LB 

S7-07 
E6-27 
H4-65 
s7-12 
57-12 
s7-12 
16-37 
HS-09 
51-12 

A design .review briefing meeting .for the Hydrogen Interlock - Rotary Mode 
Core Sampling System Portable Exhauster will be held on October 4, 1995 
(WedResday), starting at 1:00 p.m. at the 2750E building, roomA229. This 
meeting will Snitiate the formal design review for the Hydrogen Interlock 
SOX design review state. The Design Review Committee will receive a design 
review package, Review Coment Record forms (RCR), and the review checklist 
to record their comnents prior to the subsequent design review meeting. The 
RCR forms either hard copy or electronic mail forms are to be returned, with 
comment, to John Corbett or Jim Robinson by October 12, 1995, for 
compilation and resolution prior to the design review meeting. 

The design' review meeting is to be held October 17, 1995, at 2750E, room 
A229. At this meeting eich reviewers comnents will be discussed to 
determine if they have been resolved to the reviewer's satisfaction and/or 
if additional action is required. 

The purpose of this review is to determine the technical adequacy of the 
design based on the Functional Design Requ.irements document, WHC-SD-WM-FDC- 
045, Revision 0. 

. 

The Design Review Committee members and their primary areas of 
responsibility are listed below. 
Characterization Equipment Design Manager, D. W. Hamilton. 
members were selected by the manager Chzracteriration Equipment Design and 
approved by the chairman. 

The chairman was selected by the 
The committee 
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75230-95-030 

. -  
-E 
R. J. (Roy) Blanchard 
J. E. (John) Corbett 
G. A. (Geoff) Barnes 
L. E. (Lucinda) Bornemann 
J. A. (Jerry) Harvey 
M..E. (Huda) Huda (ALTERNA1 
L. S. (Steve) Krogsrud 
J. S. (Jim) Lee 
M. L.  (Mike) McElroy 
R. E. (Ray) Merriman 
N,. J. (Nancy) Milliken 
J. D. (Jim) Robinson 
E. K. (Eric) Straalsund 
G. F. (George) Vargo Jr. 
E. J. (Eric) Waldo 

Design Review Chairman 
Design Review Secretary 
Mechanical Engineering 
Environmental Engineering 
Industrial Safety 

TE) Industrial Safety 
Nuclear Engineering 
Characterization Operations/Facilities 
Quality Assurance 
Electrical Engineering . 
Safety Analysis 
Cognizant Design Engineer 
Electrical Instrumentation 
Cognizant Electrical Design Engineer 
Interfacing System/Customer Rep. Design 

Characterization Equipment Design 

tla 

. .  

‘7 . 
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Documentts) Reviewed: 

I tem 

1 

5 

6 

7 
8 

9 

14 

15 

16 

17 

FORMAL DESIGN REVIEW CHECKLIST 
RMCS Hydrogen Interlock Exhauster 

Drawinqs #lo05 19-100524 and 100530 -100532 

WHC -SD- WM - DRR- 050 
Software Desion DescriDtion (1/8/96 D r a f t )  

Review Consideration 

Have assum t i o n s  necessar t o  perform thc 
design t a d  been adequatefy described an( 
are they reasonable? Where necessary. 
have assumptions been i d e n t i f i e d  f o r  
r e v e r i f i c a t i o n  when the  design task  has 
been camp1 eted? 

Have t h e  appropr iate Qua l i t y  Assurance 
requirements been specified? 

Were sources o f  information i d e n t i f i e d ?  

Does the  design meet the  establ ished 
requirements o r  design c r i t e r i a ?  

Does the  design meet establ ished 
requirements f o r  associated system 
physical  and func t i ona l  i n te r faces?  

Have the  i n t e r f a c e  requirements w i t h  s i t 1  
construct ion drawings been c l e a r l y  
spec i f i ed  and are they achievable? 

Are the re  any i n t e r f a c e  problems? 

Has appropr iate considerat ion been given 
t o  use o f  standardized parts.  mater ia ls 
and processes. and have engineering 
standards and c r i t e r i a  been spec i f i ed  
p roper l y  i n  the  design? 

Does the  design represent the  s implest  
design consistent w i t h  funct ional  
requirements and expected service 
condi t ions? 

Can the  e uipment be r e a d i l y  
assembled9disassembled as designed? 

Does the  design minimize ove ra l l  cost  t o  
the  ex ten t  pract icable? 

Has t h e  cost estimate been v e r i f i e d  by ai 
independent reviewer? 

Are the  spec i f i ed  mater ia ls compatible 
w i t h  each other and the environmental 
condi t ions t o  which the ma te r ia l  w i l l  be 
exposed? 

Are the  appl icable codes. standards and 
requirements, i nc lud ing  revisions, 
p roper l y  i d e n t i f i e d  and are t h e i r  design 
requirements provided fo r?  

Have mod i f i ca t i ons  t o  comerc ia l  grade 
items and any associated v e r i f i c a t i o n  
operat ions o r  t e s t s  been appropr iately 
documented? 

Have u a l i f i e d  and c e r t i f i e d  pa r t s  been 
speci?i  ed? 

Have ava i l ab le  data on s i m i l a r  designs 
been used? 

- 
Yes - - 

( 

x 

x 
x 

K 

X 

X 

( 

x 

K 

x 

X 

X 

X 

- 
No Remarks 

ill be demonstrated i n  
TP 

o t  requ i red  

lo s i m i l a r  designs used 

1 
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Does t h e  design meet functional 
requirements? 

. Stresses are w i t h i n  design 
1 i m i  t s ?  

. Dera t ing  i s  used? 

19 

20 

21 

22 

23 

24 

25 
26 
27 

28 

29 

30 

, Steady-state and t r a n s i e n t  
condit ions? 

, Have actual and 'worst 
case' cond i t ion  stresses 
been considered ra ther  than 
n m i n a l  average stresses? 

ill t h e  design meet t h e  f o l l o w i n g  
n v i  ronmental condit ions? 

,. Temperature (steady-state 
and t r a n s i e n t )  

,. Flow (steady-state and 
t r a n s i e n t )  1 nc l  uding 
induced v i b r a t i o n  

:. Pressure (steady-state 
and t r a n s i e n t )  

j .  se ismic lna tura l  phenmena 

!. Nuclear r a d i a t i o n  

[s t h e  design producible by conventional 
neans? 

10 manufacturing. processing. and 
Fabr ica t ion  procedures minimize s t ress  
:orrosion and fa t igue? 

4re t h e  spec i f ied  cons t ruc t ion  mater ia l !  
r e s i s t a n t  t o  the  fo l low ing  as appllcablr 

a .  Moisture 
3 .  oxygen 
c. Acids 
d. Sa l ts  
e. Radiat ion 

Do the  clearances and tolerances take  
i n t o  account the  e f f e c t s  o f  age and wea 

Are mechanical tolerances w i t h i n  t h e  
l i m i t s  of normal shop prac t ice?  

Are assembly clearances adequate? ' 

Have al lowable leakages been spec i f ied?  

Have non-corrosive mater ia ls  been used 
where required? 

Does t h e  design avoid any mater ia ls  
unproven f o r  use i n  the  an t ic ipa ted  
environment? 

Can t h e  assembly be stored f o r  extended 
periods o f  t ime w i thout  degrading 
e f fec ts?  

Has t h e  design appropr ia te ly  considerec 
maintenance. ,operation and r e l i a b i l i t y .  
i n c l u d i n g  malntenance procedures and 
techniques. urn ue maintenance 
requirements an! frequencies? 

TE: performance 
monstrated i n  
P-HEIF-0001 
here are no seismic 
qu i  rements) 

one c r i t i c a l  t o  design 

2 
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31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

r e  coatings ( o r  f i n i shes )  compatible 
i t h  t h e  expected environment? With 
rgected usage? 

,re surface f i n i s h  requirements the  leas 
t r i n g e n t  possible? 

,re required tolerances. f a b r i c a t l o n  
echniques. processes. e t c . ,  consistent 
r i t h  standard p rac t i ces?  

'an the  design and i t s  pa r t s  be e a s i l y  
nspected for conformance t o  engineering 
p e c i f i c a t i o n s ?  

las adequate a c c e s s i b i l i t y  been providec 
'or i n - s e r v i c e  inspect ion? 

loes t h e  design meet a l l  establ ished 
a f e t y  requirements? 

las an acceptable l e v e l  o f  r a d i a t i o n  
q o s u r e  been defined? 

lave personnel r a d i a t i o n  p r o t e c t i o n  
Lequirements been considered and 
den t i f i ed?  

lave nuclear c r i t i c a l i t y  sa fe ty  
:onsiderations been incorporated? 

lave necessary features been provided t c  
i a i n t a i n  personnel r a d i a t i o n  exposure as 
low as reasonably achievable? 

:an t h e  hardware be adequately d i s  osed 
,f a f te r  use i f  i t  i s  rad io log i ca ley  o r  
:hemically contaminated? 

lave requirements for s t o r i n g  t h e  
?quipment i t em been defined? 

iave ade uate acceptance c r i t e r i a  been 
jpecifie! and are the  v e r i f i c a t i o n  
nethods s ta ted  appropr lately? 

(/A 

lave welding, b o l t i n g .  j o i n i n g  methods 
)een adequately speclfled? 

1IA 

lave NDE methods been appl ied co r rec t l y '  

J i l l  a separate Acceptance Test 
jpeclProcedure be required? 

- If yes. i d e n t i f y  respons- 
i b l e  organizat ion(s) for  
p re  a ra t i on  and issue 
(TBP i f  unknown) 

Have human fac to rs  engineering and 
,pe rab i l i t y  been considered? 

Is an Operation and Maintenance Manual 
required? 
c l e a r l y  i den t i f i ed?  

If so. have requirements beel 

Are cu r ren t  operat ing documents 
(procedures, speci f icat ions.  e t c .  1 
app l i cab le  t o  the  deslgn o r  are changes 
necessary? 

PEN. pending drawing 
3proval f o r  re lease 

quipment i s  designed for 
utdoor use. storage 
equirements t o  be defined 
y CED dur ing  procedure 
evelopment 

e f .  ATP-HEIF-0001 

RE no t  requ i red  

,TP prepared by Merr ick.  
lpproved by  CED 

' rovided by  vendor 

b be provided by CFE 

3 
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4re design tolerances appropr iate and 
appl ied i n  a cos t -e f fec t i ve  manner and 
are standard mater ia ls and ma te r ia l  sizes 
Jsed where p rac t i cab le?  

Is a l l  computer software and data 
Drooerl Y i d e n t i f i e d  and con t ro l  1 ed? 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

Ioes t h e  design use engineered safety anc 
Jperat ional  p ro tec t i ons  t o  avoid an 
excessive r i s k - t a k i n g  de endence on 
a d n i n i s t r a t i v e  i n f a l l i b i y i t y ?  

4re r e l i a o i  l i t y  requirements specified' 
I f  so does the r e l i a o l l l t y  anal s1S of 
the design meet tne  spec i f i ed  r e f i a b i l i t i  
requi  rements? 

Have a l l  c r e d i b l e  non-standard condition! 
been p roper l y  considered? 

Is t he  equipment. system. or f a c i l i t y  
operable? 

Is t h e  equi ment design adequate t o  
implement t i e  proposed maintenance , 

phi  1 osophy? 

I f any development work i s  needed. has i t  
been funded o r  performed? 

Has drawing. t r a c e a b i l i t y  been provided? 

Has the  need f o r  sa fe ty  analysis o f  t h i s  
design been determined by Safety? 

Is t he  equipment. systen. or f a c i l i t y  
covered by an e x i s t i n  Safety Analysis 
Report? I f not.  compyete the  sa fe ty  
anal s i s  i n  t ime t o  incorporate f i nd ings  
o f  t x e  analyzed i n  the  design. 

Does the  design match the intended (and 
poss ib le  abnormal) methods o f  operat ion 
of t h e  system o r  f a c i l i t y ?  

NIA 

Is a s ing le  p o i n t  f a i l u r e  analysis 
required? 

Are a l l  i n d i c a t i o n  l i g h t s  and e l e c t r i c a l  
con t ro l  considered f a l l - s a f e ?  

Do the  desi n media format content.  
r e  r o d u c i b i q i t y  and q u a l i t y  c 
a17 appl icable requirements (i%$i:Y 
Hanford P lan t  Standards and referenced 
codes and standards)? Are the drawings 
s t ruc tu red  t o  meet the needs o f  users 
a f t e r  p r o j e c t  completion? 

Have a v a i l a b i l i t y  of power requirements 
for  t he  p r o j e c t  been v e r i f i e d ?  

Have requirements f o r  p rov id ing  a s - b u i l t  
drawings been speci f ied? 

Is t he  design i n  compliance w i t h  
a p l i c a b l e  regulatory requirements andlo wRC regu la to ry  commitments? 

( 

I 

x 

X 

K 
X 

X 

X 

X 

X 

X 

X 

X 

7 

!f. SA and Merr ick r e p o r t  
4LC-003 

D f .  SA 

quipment w i l l  not  be 
~ l l y  operat ional  u n t i l  
IF 
aintenance philosophy t o  
D addressed du r ing  
evelopment o f  maintenance 
rocedures 

PEN, pending drawing 
pproval  f o r  re lease 

4 
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ATTACHMENT 3 

Copies o f  RCR's 



1. Date 
January 22, 1996 

REVIEW COMMENT RECORD (RCR) 3. Project No. 

organizat ion Manager (Opt i Mal ) 2 y 76 i t e z i x t a c t  &k$& 
Date ate 

2. Review No. 

29-96 
4. Page 

1 of 1 
5. Dostanent Nu&r(s) lTi t le(s)  6. P r o g r d P r o j e c t /  7. Reviener 

Bui ld ing N u h e r  

Tank Farms L. S. Krogsrud Flammable Gas Tank Exhauster 
In te r lock  / DWG-100519 and 520 

A-6400-090.1 (03192) UEFDll 

8. Orpanizst iWGroy, 9. LocatiWPhone 

TWRS 1 NSS 2751 / 372-2302 

(2. 13. Cnment(s)lDiscrepancy(s) (Provide technical j u s t i f i c a t i o n  f o r  the 14. 
ltea C-t and de ta i l ed  recmndation of the -=tion required to noid 15. Disposi t ion (Provide j u s t i f i c a t i o n  i f  NOT accepted.) 

1. 
resolve the discrepancy/problen indicated. I Point 

On sheet  2 of 3 t h e r e  i s  a problem w i t h  the  wires Accept 
which run from F6 t o  A6. 
wire says 12Ov, and a t  t h e  bottom the same wire says 
24v. Also when going from zone A7 t o  F3, t h r e e  
wires suddenly become four .  
these  wires  on a l l  3 shee ts  t o  make sure  they s t a r t  
and s top  a t  the  r i g h t  places  and t h a t  they a r e  
labeled cor rec t ly .  

Exhauster Inter lock Software Design Descr ipt ion,  i t  
r e f e r s  t o  contact  TK1. I couldn ' t  f ind  TK1 on the 
drawings. 

The top  of t h e  right-most 

Recommend following 

2 On page 7 (sect ion 4.2.1) Flammable Gas Tank Accept 

& 

16. Status 

C 

C 



1. Oats 

01-30-96 
REVIEW COMMENT RECORD (RCR) 3. Project No. 

2. Review No. 

3 (100%) 
4. Page 

ELECTRICAL I ENGINEERING 
I CORE I R. E. MERRIMAN 

SAMPLING/FGWL 

5. Docuunt NuIber(s)/Titletn) 6. P r c g r d P r o j e c t l  7. Reviewer 
Bui Lding N&r 

1200 JADWIN/372- 
I 0 5 1 4  

9. Locat ionlPhw 8. OrganizationlGrap 

17. Coclpent S t h i t t a t  Approval: 11. CLOSED 

Organization Manager (Opt ionat) 
Date 

A-6400-090.1 (03 /92 )  U E F O l l  w o  



I I 1. Date I 2. Review No. I 
REVIEW COMMENT RECORD (RCR) 01-30-96 3 (100%) 

3. Project No. 4. Page 
HYDROGEN INTERLOCK 2 of 6 



1 
1. Date 

01-30-96 

HYDROGEN INTERLOCK 
REVIEW COMMENT RECORD (RCR) 3. Project No. 

13. Cannent(s)lDiscrepancy(s) (Provide technical j u s t i f i c a t i o n  for the 

Point 

2. Review No. 

3 (100%) 
4. Page 

3 of 6 

27 
28 
29 

30 
31 

- - 
- 
- 

Correct, power 
Car t  1 i s  2205 and c a r t  2 i s  2206 change IO 

- 
32 

E J 

7 

Sht 12,,Det 17, Dim 3.92 has e x t r a  arrow on top.  
Sht IS, Add ID f o r  T.B. 1, 2 & 3 ,  l i k e  K ' s  & CB's. 
Sht 15, ZN D-6, t o  t h e  r i g h t  o f  I tem 159 add 
"SPARE. " 
Sht 16, ZN F-7, name p l a t e  C add "DS4",  D add "DS1."  
Sht 16, ZN 8-8, where are AG-AL & AS name p l a t e s  
shown. 

Wir ing w i l l  be changed t o  match 100531 sht .  
3 output  from J7A and J13A 

Sht 16, Add t i t l e s  t o  th ree  u n i t s  on r i g h t  s ide  o f  
Dwg . 

v) - 

- 
33 
34 
- 
- 

36 

DWG H-14-100522 
Sht .1, ZN E-7, change Exhauster "motor" t o  "Power". 
Sht 1, ZN D-E-5, Ref .  Ca r t  I i s  2205 & I 1  is 2206. 

Sht 2, ZN 8-7, Plugs P7B & P13B w i r i n g  does no t  
match jumper cable o r  source, see 100531 Sht 3. 

- 
35 

DWG H-14-100523 
Sht 1, I t em 19; show STAHL i s  UL labeled, no t  c l e a r  
from manufacturer data. Was i t  labe led  when 

A-6400-090.1 (03 /92 )  UEFOll 

15. Disposition (Provide j u s t i f i c a t i o n  i f  NOT accepted.) I :fitus 
Added r e f  t o  i t em 12 on a l l  dwgs 

ZN F-7 change t o  i t em 36 
Mat1 i s  1 3/4 i t em 19 d i a  i s  1.33, i t em 20 
d i a  i s  as fo l l ows  - 1.25, 1.33 and 1.50 
Remove arrow 
Yes, added iden ts  
No, no t  on hardware dwg 

Add DS4, n o t  on DS1 i t s  spare 
AG on sh 1 on i t em 50, AH on Sht  3 on i t em 
88 AJ on sh t  2 on i t em 89 AK near i t em 90, 
AL near i t e m  125 on sht .  3 .  AS near i t em 59 

Correct, t i t l e s  w i l l  be added I 

I Gl 

P 

0 z, 
I tem 19 i s  UL approved 

a 



1. Date 

01-30-96 

HYDROGEN INTERLOCK 
3. Project No. REVIEW COMMENT RECORD (RCR) 

2. Revieu No. 

3 (100%) 
4. Page 

4 of 6 

I d 

46 

47 
48 
49 

DWG H-14-100531 Sht 1 9 

c: 
7 

n 
v) 

L 

0 

ZN F-8, VTP-AC-2205 compressor terminat ions? Not 
separate from L1 & L2. 
ZN A-8, VTP-HTR-2205, i n t e r n a l  thermostat. Agree w i l l  show i t  
Move 5 panel meters t o  Sht 2 from PNL. W i l l  separate the  two views 
Meter VTP-MON-2207, i s  FU6-PI-1 w i r e  ''2801" i s  i t  Correct i t  is w i r e  2801 

Yes we are ha rdw i r i ng  blower from compressor 

e 

I - 
UI 

50 I TB1, CB-1 should be 30A no t  20A. w -  0 I Agree 30A 



REVIEW COMMENT RECORD (RCR) 

(D 

z5 
uo A-6100-090.1 (03 /92)  UEFOll 



1- I 1. Date I 2. R e v i w  NO. I 
REVIEW COM'MENT RECORD (RCR) 

01-30-96 3 (100%) 
3. Project Yo. 4. Page 

HYDROGEN INTERLOCK 6 of 6 

73 - 

13. 
c m t  and detai led r e c d t i o n  of the action required to  correct/ 
resolve the discreDencVlDrobleIn indicated.) 

Comrent(s)/Discrepancy(,) (Provide technical jus t i f i ca t ion  for  the 

ZN E-5, a t  558, "TB1-5, 120V-G2"(B) should be ground 
w i r e  from G 1  system. 
A t  558 under t o  power s k i d  add "VTP-MS-2205." 
ZN F-4, DS1 i s  n o t  shown on ELEM Dwg 1005191 
ZN C-3, VTP-HS-2207. Push t o  t e s t  i s  c a l l e d  "Lamp 
t e s t "  on Sht 1. 
What i s  T i t l e  (ID) f o r  the two l a r g e  p n l s  shown? 

14. 
Hold 
Point 

15. Disposition (Provide jus t i f i ca t ion  i f  NOT nccepted.) 

Agree 

Spare ind.  l i g h t  (not  shown) 
Change t o  lamp t e s t  

Cart i n t e r f a c e  & c a r t  con t ro l  

status 

A-6400-090.1 (031921 UEFOll 



1. Date 
3/12/96 

REVIEW COMMENT RECORD (RCR) 3. Project No. 
ETN-96-003 

2. Revieu No. 
100% 

6 .  Page 
1 of 1 

16. 
Status 

closed 

5. D o c u M t  Nutx r (s ) /T i t le (s )  6. PrograWProjectl  7. Revieuer 8. Organization/Grcq 
Bu i ld ins  Nlrnber 

Characterization P. J. Martell WCS/ES See block 13 
RMCS 

A-6400-090.1 (03/92) UEFOll 

9. Locatlon/Phcne 

M02551373-5417 

12. 13. Cnamt(s)lDiscrepsncy(s) (Provide technical j u s t i f i c a t i o n  fo r  the 
Ita C a n t  and de ta i led  reconnmdation of the ac t ion  required t o  correct/ 

resolve the discrepmy/problem indicated.) 

The following documents were reviewed in support o f  
the hydrogen interlock final design review: Software 
Design Description (1/8/96 draft), Drawing #100519- 
100524 and 100530-100532 (Rev. 0). 
No comments/discrepancies exist that would impact 
environmental approval of the described design. 

14. Hold 15. Disposit ion (Provide j u s t i f i c a t i o n  i f  NOT accepted.) 
Point 

none none 



REVIEW COMMENT RECORD (RCR) 

1. Date 2. Review No. 
3/12/96 100% 

ETN-96-003 1 of 1 
3. Project No. 4. Page 

~~ ~ ~ 

17. C a R l c n t  S h i t t a l  lpprovai: 

5. Docupnt N h r ( s ) l T i t l e ( s )  

See block 13 
~ ~ 

10. Agreement w i th  indicated c m t  disposit ion(s) 11. CLOSED 

6. P r o g r d P r o j e c t I  7. Revieuer 8. O r g a n i r a t i W t r o r p  9. LocatiWPhone 
Building N h r  

Characterization L. S. Krogsrud TWRS Safety 2751EJ372-2302 
RMCS 

Organi zaticm WBnager (Optional) 2 '4 ,$d 76 &f%onLct 
Date 

12. 13. Cnnent(s)/Discrepency(s) (Provide technical i u s t i f i c a t i c n  fo r  the 
ltm c-nt ard de ta i led  recamendstion of the ac t ion  required t o  correct/ 

resolve the discrepancy/problem indicated.) 

The following documents were reviewed in support of 
the hydrogen interlock final design review: Software 
Design Description (1/8/96 draft), Drawing #100521- 
100524 and 100530-100532 (Rev. 0). 
No comments/discrepancies exist that would impact 
TWRS Safety o f  the described design. 

14. 
Hold 15. DispDsit ion (Provide J u s t i f i c a t i o n  i f  NOT accepted.) 16. 
Point status 

none. none closed 

A-6400-090.1 (03192) UEfOll 
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Subject :  FORMAL DESIGN REVIEW MEETING - HYDROGEN INTERLOCK, 
KICKOFF 

TO: DISTRIBUTION BUILDING 2704HV 

FROM: R.J. BLANCHARD CHAIRMAN R.J. BLANCHARD 

Department-Operati on- Number 

CHARACTERIZATION EQUIPMENT 200E 1 JANUARY 10, 1996 11 
Component Area Shift  Date o f  Meeting At tend ing  

ATTENDEES: 
R A Y  MERRIMAN 
M. E. HUDA 
G.F. VARGO JR. 
ROY BLANCHARD 
JIM ROBINSON 
F.A. SCHMORDE 
ROSS TRUITT 
SAM SMITH 
WAYNE SHEPARD 
BOB WHITE 
BILL MANGRAN 

ICFKH 
WHC SAFETY 
WHC - COG ELECTRICAL ENGINEER 
WHC- DES. REV. CHAIRMAN 
WHC- COG ENGINEER-MECHANICAL 
WHC- CPO 
WHC 
EG&G 
ICFKH 
LANL 
MERRICK 

The meet ing was c a l l e d  t o  order by t h e  chairman and t h e  attendance sheet 
passed around. 
meeting f o r  t he  100% design review o f  t h e  "RMCST exhauster I n t e r l o c k ,  
f o r  flammable gas tanks".  Jim Robinson and George Vargo reviewed the  
design package content and answered quest ions f rom t h e  attendees. 

by January 17, 1996 ( t o  Jim Robinson) w i t h  the  design rev iew meet ing t o  
be scheduled f o r  January 24, 1996. 

The purpose o f  t h e  meeting was exp la ined i.e., K i c k - o f f  

Review Comment Record (RCR) sheets were requested t o  be completed 

Ac t ions  agreed t o  i n  the  meeting: 

1. Provide copies o f  t he  SOW t o  Mer r ick  
t o  board members reques t ing  copies. 

Jim Robinson 
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Westinghouse I intern a I 
Ivlenio Hanford Company -_ ___- 

From: CHARACTERIZATION EQUIPMENT DESIGN 75230-95-002 
Phone: 376-4777 57-12 
Date: January 15, 1996 
Subject: DEVELOPMENT CONTROL REQUIREMENTS FOR FLAMMABLE GAS INTERLOCK 

To : W .  J. Mangan H5-09 

cc: 0. W. Hamilton SI-12 
;: R. J. Blanchard 57-12 

M. L. McElroy 57-07 

JDR: File LB 

M. E. Huda S7-07 
G. F. Vargo H5-09 

Reference: Hydrogen Interlock 100% Design Review Meeting 
Minutes. 

This memo will formally document the flammable gas interlock 
, drawing configuration control methodology. The interlock is 

being fabricated at H&ll Electric in Pasco, Washjngton. 
Merrick Engineering is responsible for fabrication. Use of 
this methodology will insure interlock design traceability. 

In addition to this memo, the engineering task plan, WHC-SD- 
WM-ETP-165, will be changed to include the configuration 
management requirements outlined here. 
Characterization ESQ representatives will review the 
Engineering Change Notice. 

At minimum, 

The cognizant engineer for the flammable gas interlock i s  
James Robinson. The cognizant electrical engineer is George 
Vargo. 

The configuration control methods described here follow the 
requirements of EP-2.4, Development Control Requirements as 
contained in WHC-CM-6-1, Standard Enqineerinq Practices. 

The flammable gas interlock has facility use potential. For 
this application the validation process as used in Paragraph 
2.1.4 (a) of EP-2.4 is defined as the Operational Test. As- 
built documentation (drawings) shall be released and 
incorporate all fabrication changes before turn over of the 
interlock to Characterization Project Operations (CPO). 

H&N Electric will maintain one set of drawings designated as 
the master set. 
with the words, "Development Control, then signed and dated 
by the Mer r i c k repr e 5 sn t a t i ve . 

Each sheet sh'all be lettered in red ink 
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All changes t o  t h e  drawings s h a l l  be made i n  red ink, then 
s igned and dated by t h e  14errick r e p r e s e n t a t i v e .  

The Merrick representa t ive  may make minor modi f ica t ions  t o  
the drawings without  immediate v e r i f i c a t i o n  by NHC cognizant  
engineers .  Minor changes a r e  def ined as  t h o s e  t h a t  do not  
change t h e  func t ion  of a se lec ted  component, a l t e r  t h e  l o g i c  
o r  sequence of  operat ions of  the programmable l o g i c  
c o n t r o l l e r  (PLC), o r  change the  mater ia l  s p e c i f i c a t i o n .  

An example of  a minor change would be a change i n  b o l t  
l ength  from 7/8 inch t o  3/4 inch, i f  the b o l t  grade and 
mater ia l  s p e c i f i c a t i o n  remained t h e  same. As an example o f  
a change t h a t  could not be made without WHC approval ;  
14errick could not a l t e r  t h e  output  value o r  range of  any 
device  used t o  ga ther ,  cont ro l ,  o r  t r a n s m i t  d a t a .  

The Merrick representa t ive  will maintain a l o g  of  a l l  
changes. A t  minimum, I,!HC cognizant engineers  will. review 
the log once a week. 
maintain coeple te  s e t  of  drawings w i t h  each change marked 
i n  red. 

I f  a drawing becomes i l l e g i b l e  due t o  changes,  t h a t  drawing 
s h a l l  be replaced w i t h  an updated drawing t h a t  r e f l e c t s  the 
changes t o  t h a t  d a t e .  The old drawing s h a l l  be maintained 
t o  provide t r a c e a b i l i t y .  

Each WHC cognizant engineer  w i l l  

- 

mes D. Robinson, Advanced Engineer 
Charac te r iza t ion  Equipment Design 
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BUILD I YG TO: BUILD I YG 

I nistribution I N I A  - 
FRCUY: CHAIRMN 

J. E. Corbett R. J. Blanchard 

Characterization 200E Day 2/28/96 See Roster 

The meeting was chaired by Roy Blanchard. 
attached meeting roster. 

DEPART~EWT-OPERATION-COIIPMIEYT AREA SHIFT DATE OF UEETING NIMBER ATTENDING 

The list of attendees i s  recorded on the 

4-3000-480 (10/91) GEFOll 
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TO: 

Distribution 

J. E. Corbett 

Characterization 200E 

F R M :  

DEPARTUENT-OPERA710U-CMPONE~T AREA 

BUILD I NC 

N/A 
CHAlRIUY 

R.  J. Blanchard 

Day 6/6/96 See Roster 
S H  FT DATE OF METING M E R  ATTENDING 

The meeting was chaired by Roy Blanchard. The list of attendees is recorded on the 
The meeting consisted of the following agenda: meeting roster. 

DESIGN STATUS 

RCR's 

DRAWING STATUS 

SA STATUS 

CHECKLIST 

CLOSING REMARKS 

Jim Robinson reported that design and fabrication is complete for 
all components of the Hydrogen Interlock. Debugging of the first 
cart is complete, and is progressing satisfactorily for the second 
cart. 

There were no new Review Comment Records since the previous meeting. 
The only open RCR was closed by Ray Merriman. 

The drawings were completed under development control. 
reported that red1 ines are currently being incorporated. 
redlines are due to changes picked up during fabrication and 
debugging, as well as those due to previous design review comments. 
Drawing redlines do not represent significant changes to the design, 
as described in the design review briefings. The drawings will go 
through WHC checking. 

Roy Blanchard proposed that the design review chairman signature for 
drawing release would act as the approval signature for each design 
review committee member. This proposal was accepted. After the 
drawings have gone through check, they will be sent to all committee 
members. Blanchard will sign after committee members have reviewed 
and approved the drawings. 

Blanchard reported that the Safety Assessment for RMCS in flammable 
gas tanks was approved. 
hydrogen interlock design. 

The design review checklist was reviewed. 
were made by committee members. 
closed, in the affirmative, when the design drawings are approved 
for release. 

Robinson 
The 

There were no changes that impacted the 

Dispositions and remarks 
Items #33 & #65 will be considered 

The completed checklist is attached. 

The design review is complete, with the exception of drawing 
approval for release. Due to reorganizations/personnel changes, the 
following review committee assignments were made f o r  the purpose of 
drawing release approval and design review report approval : Krogsrud 
is repl aced by Omar Jaka, Bornemann/Martell repl aced by Kathy 
Tollefson, and Straalsund replaced by the designated representative 
from Characterization Monitoring Development. 
drawings for release approval is expected within two to three weeks. 
No further meetings are anticipated. 

Distribution of 

A-3000480 (10194) GEFOl l  
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MEETING ROSTER 
HYDROGEN INTERLOCK FINAL DESIGN REVIEW CLOSEOUT 

Rotary Mode Core Sampling System Portable Exhauster 
SUBJECT: 

DATE: 6 / 6 / 9 6  CHAIRMAN: RJ Blanchard 

LocAnoN: 2704HV/G133 PROGRAM: Characterization 

NAME COMPANY MSlN 1 PHONE 


