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UNH NEUTRALIZATION PROJECT 
INDEPENDENT DESIGN REVIEW REPORT 

Executive S um ma ry 

As a result of the problems which have been encountered on the 
UNH Neutralization project, an Independent Design Review (IDR) 
Team was commissioned t o  review the design and its 
implementation through procurement and construction. Utilizing 
checklists which were produced and convening daily coordination 
meetings, this IDR team reached the following key conclusions: 

Safety Analysis Report (SAR) 

- There are differences between the system description in 
the SAR and the detailed design. Since the SAR does 
not require any Structures, Systems, or Components 
(SSCs) t o  ensure safety t o  offsite populations, onsite 
workers, or project workers, the system and process as 
designed appears t o  be within the safety basis. 

0 Piping Stress 

- Certain systems are unnecessarily constrained which 
potentially could exceed code allowable stresses. 

Allowable pipe stresses were not exceeded in the area 
of the failed weld. 

i 
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Executive Summary (cont.) 

0 Secondary Containment (Confinement) 

- Based on discussions with DOE and team consensus, 
secondary confinement was determined to be a 
requirement which was only partially incorporated and 
was not formally waived prior to constructing the UNH 
Neutralization system. 

\ 

- The only documented discussion was located in the 
SAR. 

0 Welding Verification 

- The single case of weld failure was attributed to poor 
weld quality which could not withstand the probable 
combination of stresses. 

- The weld had improper fit-up resulting in extensive lack 
of penetration, lack of adequate weld thickness, and 
tightly butted root faces. 

UNH Pump Change 

- The double diaphragm pumps were installed and were 
being tested without adequate engineering justification 
for use of these pumps. Installation followed the design 
concept provided, but did not comply with the mounting 
details. 

ii 
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Executive Summary (cont.) 

Control Philosophy/lnstrumentation Design Basis 

- Schedule constraints drove the installation and testing of 
the double diaphragm pumps prior to complete 
engineering evaluation and establishment of a revised 
control philosophy and design basis. 

Vendor Deliverabies - Material Conformance 

- Field changes were not being controlled 

- Purchase Order records lacked complete material 
documentation as required by design specifications. 

- A number of purchase orders lacked the supplemental 
documentation required by specifications, or lacked 
sufficient shipping documentation to  thoroughly establish 
material identity. 

- Two (2) out of 267 purchase orders evidenced receipt of 
out of specification material. 

iii 
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1. PURPOSE 

ENG-IDR-101 
February 1, 1995 

UNH NEUTRALIZATION PROJECT 
INDEPENDENT DESIGN REVIRN REPORT 

The Independent Design Review (IDR) Team was commissioned by the 
FERMCO Office of the President to perform an Independent Design Review of 
the UNH Neutralization Project. This review was performed according to 
appropriate portions of the Engineering Division Policy and Procedures, 
specifically "Independent Design Review, 12-4008". The goal of the UNH 
Independent Design Review Team was to review the design documents and 
facility as built condition to assess whether it meets or exceeds the original 
des i g n bas is/c r ite r ia . 

2. MEMBERSHIP 

The IDR Team was organized under the Chairmanship of William Kortier of the 
Environmental Engineering and Technology Division. Meetings began on 
January 10, 1995 and continued on a daily basis. Team membership was 
established according to the following list, recognizing that other 
members/disciplines would be called upon as necessary. The qualifications of 
personnel involved in the review are presented in Attachment A. 

Membership List 

Robert Heck FERMCO Engineering 
Bill Kortier FERMCO Engineering 
Ken Roberts 
Ron Worsley FERMCO Engineering 
Craig Miller FD Nuclear Material Liquid Handling, lrvine ' 
Harry Kortnicki 

Fluor Daniel Power, Chicago 

FD Nuclear Material Liquid Handling, lrvine 
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3. PLAN/PROCEDURE FOR IDR TEAM 

The independent design reviews were performed as requested by the Office of 
the President and the UNH Project Manager. (Letter, J. W. Thiesing to Jack 
Craig, DOE, "UNH Design Review Team," dated January 6, 1995 - C:OP:95- 
001 9; Letter, Dave Brettschneider to Bob Heck, "Request for a Design Review 
of the UNH Project," dated January 18, 1995 - M:RSO:(FP):95-0019 
(Attachment A)) Specific topics were identified for detailed reviews. 

0 Adequacy of the design specifications 
0 Accurate translation of design specifications into 

procurement documents 
0 Procured materials meet specification requirements 
0 As-built configuration of the UNH facility meets design 

basis requirements 

The team members were supplied with Engineering procedures and with 
documents supplied by the UNH project prior to conducting detailed reviews 
(see Attachment B). Checklists were completed by the IDR Team members to 
establish the direction of the review. Daily "Plan of the Day" meetings were 
conducted to establish key issues for further investigation and preparation of 
summary minutes occurred during the process. (checklists are in Attachment 
C and Plan of the Day in Attachment D) This procedure allowed the IDR Team 
to develop a detailed plan through daily work sessions which led to the 
following key issues or areas of .concern: 

Safety Analysis Report 
Piping Stress Analysis 
Secondary Containment 
Weld i ng Verification 
Heat Tracing 
UNH Pump Change to Double Diaphragm 
Control Philosophy/lnstrumentation Design Basis 
Vendor Deliverables - Material Conformance 
Operability/Maintainability Issues 
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4. DISCUSSION OF KEY ISSUES 

4.1 Safety Analysis Report 

The Safety Analysis Report (SARI is the primary means of documenting that 
the system has been thoroughly analyzed to  insure that all applicable safety and 
environmental requirements will be met. The SAR is controlled under 
Configuration Management and any changes t o  the SAR must be addressed 
according ,to Engineering Procedure 12-5004. The design review was 
conducted using the Revision 1 draft SAR as supplied by project personnel. 
Specific concerns raised by the team were: 

Safety Basis Versus Design Comparison 

A key issue which the design review team investigated was compliance of the 
UNH design to the safety basis as described in the Safety Analysis Report 
(SAR). Upon review of the SAR, it was determined that the SAR does not 
require any Structures, Systems, or Components (SSCs) to ensure safety to 
offsite populations, onsite workers, or project workers. The system and 
process as designed appears to  be within the safety basis as described by the 
SAR. 

Significance of Batch Concentrations Versus the SAR 

The SAR describes a 100 gram per liter uranium concentration which is a 
process parameter developed to obtain optimum results and most efficiently 
utilize the reagents within the UNH process. A criticality safety analysis was 
referenced in the SAR which concluded that there is no criticality potential on 
the UNH project. 

It was further determined that the uranium concentrations will be controlled 
using the batch formula sheets which define the source and amount of 
constituents to be used in each neutralization batch during processing. 

As a result of this review it was found that the 100 gram per liter uranium 
concentration is a parameter established to maximize efficiency of the process 
and does not affect the safety basis for the UNH project. 
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4. DISCUSSION OF KEY ISSUES (cont.) 

4.1 Safety Analysis Report (cont.) , 

Comparison of SAR System Descriptions to Detailed Design 

The SAR did contain a system and process description of the UNH 
Neutralization project which was reviewed against the design with the results 
shown in Attachment E-1. Included is a list of items for the project which 
differs from the SAR and needs to be evaluated. 

As a result of this comparison it was determined that there are discrepancies 
between the system description in the SAR and the actual design. These 
differences do not appear to impact safety because as referenced in SAR 
Section 4.0, there were no safety significant or safety class SSCs. These 
discrepancies will be forwarded for review as described in the Unreviewed 
Safety Question (USQ) section of the SAR. 

4.2 Piping Stress Analysis 

The UNH system consists of several hundred feet of stainless and carbon steel 
piping. Because the stresses were unknown and suspect, a review of the 
piping system was performed to determine if the pipe installation could lead to 
weld failure (see Section 4.4). 

Three complete systems were modelled. The first model was for the 3-inch 
carbon steel filter effluent transfer line from Plant 8 to  tanks F1-25 and F1-26 
in Plant 2/3. The second model was for the 3-inch carbon steel neutralized and 
diluted UNH transfer line from tanks F1-25 and F1-26 in Plant 2/3 to  Plant 8. 
The third model was for the 3-inch stainless steel UNH transfer lines from the 
various UNH tanks to the F1-25 and F1-26 tanks. Additional models of 
portions of the 3-inch stainless steel UNH transfer lines were made to represent 
the specific configurations needed for the transfer of  UNH from individual 
tanks. The models included heat tracing and insulation as defined by section 
15060 of the Performance Specification identified in Attachment B. 

The piping systems were evaluated at a pressure of 150 psi and temperatures 
of 50°, 150°, and 250" F for piping material properties identified by 
specifications and procurement documents. The stresses in the line containing 
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4. DISCUSSION OF KEY ISSUES (cont.) 

4.2 Piping Stress Analysis (cont.) 

the failed weld was also calculated at 350", 450", and 550" F in order to  fully 
define the effects of thermal expansion (Attachment E-2). Additional 
calculations were generated to confirm any changes needed t o  reduce stress 
levels. 

The stress analysis data (see Attachment E-8, Volume 2) indicates that the as- 
installed piping system does not meet ANSI B31.3 code requirements. Portions 
of  the piping were improperly constrained and could exceed the code allowable 
stresses (from thermal expansion forces). In addition, a number of U-bolts on 
pipe supports could experience thermal expansion loads above their rated 
capacity. 

Based on the stress'analysis and as-built data, the problem was caused by the 
use of "Support Tight Fit" U-bolts on the pipe in places where a U-bolt "Guide 
Loose Fit" should have been installed (see drawing number 92X-5900-P-00066, 
Detail 3). Simply stated, the pipe was tightly clamped in places where it should 
be allowed to  move freely along its length. Current efforts are under way to 
eliminate unnecessary clamping. 

The maximum calculated stress in the area of the failed weld was 10,500 psi 
which corresponds to  a minimum wall thickness requirement of 0.053 inch. 
This stress level was calculated using the combined loads from dead weight, 
internal pressure, and thermal expansion. The resulting stress value is well 
below the Code allowable stress of 41,600 psi. 

One material discrepancy, discovered during the review, was included in the 
stress analysis. The use of seam welded pipe in the carbon steel piping limits 
the allowable stresses to  85% of the seamless pipe that was specified. This 
would not be a problem for this application because the wall thickness specified 
(and installed) was more than adequate for the service, 0.216 inch actual 
versus 0.120 inch minimum wall required. 

' 

The piping stresses in the area containing the failed weld were reviewed as part 
of the failure investigation. The results of the stress analysis indicate that this 
area was not subject to high stresses based on the pipe wall thickness specified 
and installed. The tight fit U-bolt supports actually decreased the stress levels 
due to thermal expansion in this area. 

5 Revision 1 2/6/95 



ENG-IDR- 10 1 
February 1, 1995 

4. DISCUSSION OF KEY ISSUES (cont.) 

4.3 Secondary Containment (Confinement) 

The design review team in conjunction with DOE determined that double-walled 
pipe or pipes contained within a secondary confinement structure were required 
for the UNH Neutralization project. Division 13, Special Facilities of DOE 
6430.1 A applies to all nuclear facilities. The UNH Neutralization Project meets 
the criteria for a Nonreactor Nuclear Facility based upon total uranium inventory 
compared to DOE-STD- 1 027-92, Hazard Categorization and Accident Analysis 
Techniques for Compliance with DOE Order 5480.23, Nuclear Safety Analysis 
Reports. 

As a result of this review (both interviews and team consensus) it was 
determined that secondary confinement is a requirement which was only 
partially incorporated and was not formally waived prior to  constructing the 
UNH Neutralization system. (see Section 1300-7.4 of DOE 6430.1 A, 
Attachment E-3) The only documented discussion of the exception was 
presented in Section 2.12.1 of the SAR. In the SAR, it was stated that 
portions of piping not within secondary confinement were considered adequate 
based on administrative control, compliance with Ohio Administrative Code 
(OAC 3745-66-93), and surface water runoff in the area flows to  a pH 
monitored manhole which connects to Storm Water Retention Basin. 

4.4 Welding Verification 

The design for UNH piping system specified that the requirements of ASME 
B31.3 be met. A weld in a carbon steel pipe section failed and several others 
were examined and found to contain similar deficiencies, thus raising concern 
about the quality and integrity of other welds in the carbon steel piping 
sections. This concern also is related to  confirming high integrity of the entire 
UNH piping system which is necessary to obtain a waiver from secondary 
confinement. 

An independent weld failure analysis (Attachment E-4) was used to determine 
the cause of the weld failure and the likelihood that other welds would fail. 
The primary cause of weld failure was attributed to  poor weld quality due 
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4. DISCUSSION OF KEY ISSUES (cont.) 

4.4 Welding Verification (cont.) 

to improper fit-up, tightly butted root faces, and extensive lack of penetration. 
The resulting weld (thickness) was inadequate to handle stresses exceeding 
normal thermal expansion stresses calculated by the stress analysis of the 
piping (see Section 4.2). 

4.5 Heat Tracing 

The UNH piping system was designed and installed with steam and electric 
heat tracing to avoid freezing in cold weather operation. Field inspections have 
raised a concern over the steam pressure level (and resulting temperatures) 
being used to heat the lines. The original design specification called for the 
piping system to be heat traced with 80 psig steam (340O F). A field change 
was implemented tying the steam tracing directly into the 150  psig steam main 
(saturated steam temperature 366O F). The temperature difference between 
80 pound and 150  pound steam is not seen as a significant factor since the 
resultant heat flux (BTU input per foot of pipe) increases approximately five 
percent. 

The heat flux generated by steam tracing should be regulated by temperature, 
time of application, or both. The uncontrolled application of heat from high 
temperature (300" F + )  steam tracing to liquid filled pipe lines in a prolonged 
no-flow condition could cause the liquid to vaporize and eventually abruptly 
return to the .liquid phase, potentially creating a severe system shock from a 
condensation induced water hammer. 

4.6 UNH Pump Change to Double Diaphragm 

The progressive cavity pumps which were initially specified and procured for 
use on the UNH Neutralization Project were found to be defective. These 
pumps were returned to their manufacturer for repair or replacement. Due to 
schedule restraints management decided to substitute available double 
diaphragm pumps for the progressive cavity pumps. 

Revision 1 2/6/95 7 - 
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4. DISCUSSION OF KEY ISSUES (cont.) 

4.6 UNH Pump Change to Double Diaphragm (cont.) 

Letter No. C:RSO:(FP):94-0002 dated October 21, 1994 (Attachment E-5) 
provided direction to PARSONS to redesign any piping and instrumentation 
changes required for the pump substitution. PARSONS responded by producing 
sketches for the double diaphragm pump hookups and specifications for their - '  

associated instrumentation (Attachment E-5). \ 

A review of the capabilities of the double diaphragm pumps was conducted 
concurrent with pump installation and testing. The letter PARSONS 
ID#:04: 1 19:223:0545-94 (Attachment E-5) transmitted the results of this 
comparison. Diaphragm pumps were considered to be suitable for the UNH 
system. 

Upon review of the chain of events associated with the pump substitution, it 
was determined that the double diaphragm pumps were installed and were 
being tested prior to engineering justification and subsequent identification of 
system impacts, i.e., pulsation forces on supports, piping, and control 
instrumentation. Specific areas of concern included changes to the control and 
instrumentation, mounting of the pump due its reciprocating action, and 
confirmation of pump nozzle loadings. 

4.7 Control Philosophy/lnstrumentation Design Basis 

The initial design basis specified numerous automatic controls to prevent 
accidents or spills during transfer, mixing, neutralization, and filtering of UNH 
solutions. Changes occurred during field construction based on FCRs, 
however, the control philosophy and design basis were not updated prior to 
installation and testing of the double diaphragm pumps. Efforts are currently 
underway to formally update both of these items. 

Upon substituting the double diaphragm pumps for the progressive cavity 
pumps, the progressive cavity pump skid and associated instrumentation was 
utilized without reevaluation of the design which would have evaluated the 
operating characteristics of the pump. 
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4. DISCUSSION OF KEY ISSUES (cont.) 

4.7 Control Philosophy/lnstrumentation Design Basis (cont.) 

The flow totalizer which provides flow indication and batch control was part of 
the skid which\was retrofitted for application with the double diaphragm pump. 
A pressure transducer was installed in the air exhaust of the pump to generate 
a signal for each stroke of the pump. 

It was observed during the System Operability Test that at low pressures (low 
flow conditions) the flow indication was erratic. 

The change of pumps from progressive cavity to double diaphragm has a major 
impact on the control philosophy. Air-driven diaphragm pumps will not have 
the same flow control characteristics as variable speed electric pumps. The 
simple transfer of UNH solutions between tanks can be safely accomplished 
with proper flow control of diaphragm pumps. 

It was determined that schedule constraints drove the installation and testing 
of the double diaphragm pumps prior to complete and integrated engineering 
evaluation and establishment of a revised control philosophy and design basis. 

4.8 Vendor Deliverables - Material Conformance 

A subteam was chartered to review documentation of procurements. The 
process for review and approval of Field Change Requests (FCRs) was reviewed 
with the PARSONS UNH Neutralization Project Manager. 

The FCRs are initially reviewed and approved using a yellow Routing Card and 
then the FCR is returned to FERMCO. The interdisciplinary review and approval 
by PARSONS (PARSONS Procedure ENG-21, Section 7 Requirements) is 
completed at the time the FCR is incorporated into a drawing. PARSONS does 
not perform interdisciplinary review of FCRs from sketches. For the UNH 
Project, it was stated that the first 55 FCRs were incorporated in the revised 
drawings approved on 12/14/94. These FCRs spanned a time from 4/20/94 
to 11 / I  5/94. This would indicate that FCRs were being incorporated into the 
constructed facility prior to the interdisciplinary review required by Procedure 
ENG-21. It was concluded that the technical interface between PARSONS and 
FERMCO is not fully developed and programmatic implications should be 
reviewed by the FERMCO COR. 
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4. DISCUSSION OF KEY ISSUES (cont.) 

4.8 Vendor Deliverables - Material Conformance (cont.) 

A review of material conformance to  the design specifications also raised some 
concerns. Material specifications, purchase orders, receiving inspections, and 
vendor submittals were reviewed to confirm that materials received and 
installed in the UNH Neutralization system, particularly piping, met the design 
specifications. 

Comparisons were made to  determine: 

a. whether the Purchase Order as written (which was generally taken 
verbatim from the Purchase Requisition) adequately described 
actual Specification requirements (language), 

b. whether the Purchase Order as written adequately addressed 
documentation deliverables as required by the Specification, 

c. whether the vendor's shipping invoice (packing list) adequately 
described the items shipped so as to verify Purchase Order 
requirements, 

d. whether the vendor supplied documentation adequately fulfilled 
documentation deliverables as required by the Purchase Order 
(lesser design importance, but still of procurement significance) 

Items (a) and (b) were undertaken in conjunction with FERMCO Acquisitions 
while (c) and (d) were coordinated through the PARSONS discipline engineers. 

There were 267 Purchase Orders written for the UNH Neutralization Project 
through 1/11/95. A t  present, a summary review of all 267 Purchase Orders 
evidence only two  (2) which represent out of specification material (ERW 
carbon steel pipe). A thorough review of each Purchase Order is in progress, 
the current results of which are presented in Attachment E-6. Identified 
concerns are related to  the adequacy of procurement documentation and 
vendor documentation submittals. 
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4. DISCUSSION OF KEY ISSUES (cont.) 

4.9 Operability/Maintainability Issues 

Several concerns were raised about operability and maintainability of the UNH 
system as a result of field walk-through by several members of the design 
review team. These concerns include OSHA recommended access to valves 
required for operations, and piping sections requiring a means of draining UNH 
solutions between transfer operations. 

The location and access to the instruments and controls are adequate 
considering the temporary nature and duration of the planned operation. 
Maintenance activities on top of the tanks require personnel to be tied off in a 
full body safety harness. The placement of certain shutoff valves is less than 
optimum requiring scaffolding, extended chain operators, etc. to actuate them. 
The limited number of operational cycles anticipated during the life of the 
project makes it difficult to justify repositioning the valves in the lines or 
constructing permanent steel platforms for improved access. There does not 
appear to be a discrepancy with the SAR, however reviews should be 
conducted per the Unreviewed Safety Question (USQ) section of the SAR. 

The portion of the UNH transfer line that may be regarded as an undrainable 
dead leg without opening the valve to the tank is due to the location of the 
valve approximately thirty-four feet from the branch connection. Insufficient 
pitch to the origin of the branch connection may allow the pumped fluid to 
collect in the branch piping. 

5. Findinas 

The following presents a summary of the findings of the review. Corrective 
actions are to be developed and implemented to resolve the concerns raised by 
the findings. 

0 Safety Analysis Report 

- No significant findings based on draft furnished to team, Rev. 1 
draft, dated January 1995. 
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5.  Findings (cont.) 

Safety Basis Versus Design Comparison 

The system and process as designed appears to be within the 
safety basis as described by the Safety Analysis Report, however, 
there are differences between the system description in the SAR 
and the actual design that need to be addressed. 

Significance of Batch Concentrations Versus the SAR 

The 100 gram per liter uranium concentration is a parameter 
established to maximize efficiency of the process and does not 
affect the safety basis for the UNH project. 

Comparison of SAR System Descriptions to Detailed Design 

There are discrepancies between the system description in the 
SAR and the actual design and these differences need to be 
addressed. 

$33- ez, 

Note: The’ version of the SAR provided to the design 
review team was not under CM control in accordance with 
UNH Neutralization Project Configuration Management 
Instruction, dated December 1994. 

Piping Stress 

- Certain systems are unnecessarily constrained which potentially 
could exceed allowable code stress limits. 

- Allowable pipe stresses were not exceeded in the area of the weld 
failure. The weld failure was not caused by normal operating 
stresses from things like thermal expansion alone. 
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5. Findinas (cont.) 

0 Secondary Containment (Confinement) 

- Secondary containment, determined to be a DOE Order 6430.1 A 
requirement through discussions with DOE, was only partially 
incorporated and was not formally waived prior to constructing 
the UNH Neutralization system. 

- Portions of piping not within secondary confinement were 
considered adequate based on administrative control, compliance 
with Ohio Administrative Code (OAC 3745-66-931, and surface 
water runoff in the area flows to a pH monitored manhole which 
connects to Storm Water Retention Basin. 

0 Welding Verification 

- Weld failure is attributed to poor weld quality due to improper fit- 
up, tightly butted root faces, and extensive lack of penetration. 
This resulted in inadequate weld thickness over most of the weld 
length. When subjected to the most probable combination of 
thermal expansion and condensate induced water hammer and/or 
thermal shock, it cracked. A significant observation was that the 
crack stopped where full penetration (thickness) of weld existed. 

0 Heat Tracing 

- The change from 80 psig steam to 150 psig steam was not 
significant. A field measurement of temperature was taken. 
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5. Findinas (cont.) .. UNH Pump Change 

- The double diaphragm pumps were installed and were being 
tested prior to adequate engineering justification and design 
evaluation of impacts to the support and control system. 

0 Control Philosophy/lnstrumentation Design Basis 

- Schedule constraints drove the installation and testing of the 
double diaphragm pumps prior to complete engineering evaluation 
and formal establishment (see Plan of the Day 5 and 7, 
Attachment D) of a control philosophy and design basis. 

0 Vendor Deliverables - Material Conformance 

- Field changes were not being controlled. 

- Purchase Order documentation and vendor submittals were not in 
compliance with specifications. 

- The majority of purchase orders had incomplete or missing 
documentation. 

- Two (2) out of 267 purchase orders evidenced receipt of out of 
specification material. 

0 Operability/Maintainability 

- No significant safety issues were observed. 

- Operability and maintainability input to the design process should 
be improved. 
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ATTACHMENT A 
AUTHORIZATION AND TEAM QUAL1 FI CAT1 ON S 



INTEROFFICE MEMORANDUM 

To: Bob Heck 

Location: Spr i ngd a 1 e, MS 8 1-3 

From: Dave Brettschneider 

Location: Fernal d, MS 52-5 

Extension: 738-61 01 

Date: 

Client: 

Subject: 

January 18, 1995 

None 

M:RSO:(FP):95-0019 

DOE DE-AC24-920H21972 

Request for a Design Review 
of the UNH Project 

c: File Record Storage Copy 106.4.10.11 
Jim Thiesing, MS 2 

In accordance with our previous discussions, I am formally requesting that the 
Engineering Division perform a design review of the UNH project to ascertain the 
following: 

1) 
2) 
3) 
4) 

The primary drivers for the design review will be RM-0012 Quality Assurance 
Program Description and the Engineering Division Pol icy and Procedures Manual. 

Please use the necessary resources to ensure the execution o f  the above 
requi rement s . 

Adequacy of the design specifications 
Accurate translation of design specifications into procurement documents 
Procured materials meet specification requirements 
As-built configuration of the UNH facility meets design requirements 

DJB:dsm 
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- 
January 6, 1995 

U, S. Department o f  Energy 
Fernald Environmental Management ri-oject 
Letter No. C:OP:95-0019 

Mr. Jack R.  Cra ig ,  Director 
Department o f  Energy 
Fernald Area Office 
P. 0, Box 538705 
Cincinnati, Ohio  45253-8705 

Dear MI.. Craig: 
, 

CONTRACT DE-AC24-920H21972, UNH DESIGN REVIEW TEAM 

As a result  o f  UNH system deslgn v o b l e m s  which have been encountered, I have 
commissioned a complete desfgn review of the UNH project.  The,major ac t iv i t ies  
are: "As-Built" confirmation o f  th? f ie ld  Installation; review o f  drawings and 
speciffcattons; identification of ke issues; recommendations for change; and 

Ins t a1 1 a t  i on. 

After the completion o f  this  activity,  we wlll proceed t o  make the approprlate 
changes i n  the design documents and system physical configuration. 

lie have also changed the project 0 '  gineer on the project t o  a senior Individual 
who has a nuclear power background and has been a t  the s i t e  for several years. 

f ina l ly ,  the updating o f  the ~ P S  I gn documents t o  ref lect  the preferred 
_ .  

We are assemblfng a team o f  Indepwdent experts for the review o f  th i s  project. 
The team Is already active i n  thcr 'as-building" ac t fv i ty  and review o f  current 
documents. We have Included on t h p  team three individuals f rom the Fluor Daniel 
Corporation (two frons Irvine and one from Chicago) with spec i f ic  relevant 
experience in-nuclear material  1 lquids  handling, , I  The a c t l v l t i e s  9%' o f  the team are 
sunmarlzed on the page attached. 

0" 8 
i. 1 . Y  V' 
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Mr. Jack R. Craig ' 

Let te r  No. C:OP:95-0019 
Page 2 

We share your concern over the  c w ' e n t  c o n d i t i o n  o f  t h e  design aspects of the  
project, We ut11 keep your t e a m  ninmbers involved and aware o f  our activities 
during the next few d a y s .  

I f  you have any questfons, please {(.el free to call me at (513) 648-3313. 
. .  

S i ncerel y > 4 

Attachment 

c: D. 3. Brettschneider 
R. P. Heck 
A. E. Hunt 
R. E. Kline 
D. Of te  
L. E. Parsons, DOE Contract cpecial Ist 
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J DESIGN REVIEW TEAM 

Assembling a team now 1 0  do design review 

Now walking down existi1 
to reflect construction ashuitt 

piping and preparing isometric sketches 

- 
Develop a model for pipc? iristallation, support ang equipment 

Run pipe stress program 1;) analyze for potential areas exposed 
unallowable stress 

to 

0 Review and revise heat tr:rcing system as required 

Validate the system des iw and final installation with independent 
review team 

0 Verification of (as-built) c-mdition with design documentation 

Team members 

Robert Heck 
Bill Kortier 
Ken Roberts 
Ron Worsley 
Craig Miller 
Harry Kortnicki 

are: 

FER M C 0 En g 1 ne e ri ng 
FERMCO Engineering (now PE for UNH) 
Fluor Daniel Power, Chicago 
FERMCO Engineering 
FD Nuckar Material Liquid Handling, lrvine 
FD Nuclr dr Material Liquid Handling, lrvine 

- 



Robert P. Heck, II 

Experience Summary: > 

Mr. Heck is currently Vice President of Engineering for FERMCO, the managing contractor for 
the DOE’S - Fernald Project Site. This position includes responsibility for all capital, facilities, 
and remediation design. It includes projects, as vitrification, drying, soil washing, landfills, 
Advanced Waste Water Treatment, removal actions, etc. He also served in numerous senior 
management positions with responsibilities spanning all environmental, engineering, construction, 
operations and maintenance disciplines. Mr. Heck brings twenty-two years of experience to this 
position with more than 15 of those in project and operations management. 

Related Experience: With Fluor Daniel (1979 - Present), Mr. Heck has functioned as 
Corporate officer, Project Manger, engineering manager with increasing responsibilities in the 
broad spectrum of Fluor Daniel projects. Mr. Heck has managed five regional environmental 
operations offices which perform a full scope of characterization, regulatory, design evaluation 
and design and construction implementation of preferred alternatives for solving environmental 
challenges. During that time, his responsibility included more that $200,000,000 worth of 
projects including more than 100 active sites involving more that 30 superfund sites requiring 
RA’s, RI/FS’s and RD/RA and RIFS oversight as well as more than 70 non-CERCLA sites 
involving PA’s Site Discoveries and Site Inspections. Many of these sites were included in an 
ARCS contract for Regions VI, VII, and VIII. These projects utilize a wide spectrum of 
technologies including RCRA landfill design, incineration, solidification, bioremediation, ground 
water pump and treat, decontamination and dismantling, soil venting, and sludge treatment, for 
the remediation of hazardous. nuclear, and mixed waste‘contamination. This management 
responsibility for North American operations involved between 200 to 400 people at any specific 
time. It also includes the management of numerous subcontractors as part of the cleanup 
activities. Mr. Heck has directly engineered and managed environmental projects which 
included regulatory activities, waste minimization, waste treatment, and material processing. 
Mr. Heck has designed and managed the design of air, water and solid waste treatment systems, 
utilizing fermentation, separation, solvent recovery, purification, dust control and adsorption 
technology as well as other relevant process approaches used in environmental treatment plants. 
He has directed soils and topographic surveys, designed test well layout programs and supervised 
their installation and use. 

Mr. Heck has also functioned as the Vice President of Fluor Daniel’s 750 person Operations 
Center in Chicago with responsibilities for providing all engineering and administrative support 
for environmental, power, biotech, pharmaceutical and other Corporate projects. Among these 
projects were three superfund sites and numerous front-end consulting projects. Prior to this he 
directed the Heavy Industry and Manufacturing services projects which included 15 projects 
totalling more than $l00,0oO,000 such as the performance of operational maintenance and 
upgrade for fuel fabrication facilities for Westinghouse (as a client) and projectlconstruction 
management of $4O,OOO,000 TV Glass facility for Coming Glass. 

Mr. Heck-has also managed a project office in Cincinnati, successfully providing more than 
$200,000,000 worth of engineering and construction services to a single client. He also 
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managed 3 regional offices, 2 project offices and 5 sales offices with a total organization of 350 
<--\ 

people and projects with installed cost of $lOO,OOO,OOO annually prior to has relocation to 
Cincinnati. He also created and managed, as the President, a Fluor Daniel services company 
to provide professional personnel to clients on a fast, as needed basis. 

While at Mason & Hanger, Silks Mason Co. (1972-1979) he was head of the Environmental 
Department responsible for numerous environmental programs including the development of 
newly patented processes for oxidation, coagulation, dewatering and membrane separation. He 
was the Project Design Manager for permitting of all air, water, and solids waste treatment 
systems, pollution control systems for the Mississippi Army Ammunition Plant. He was Project 
Design Manager over Title I, I1 and 111 design services for 7 waste water treatment facilities for 
organic wastes at three ammunition plants. He was responsible for all aspects including 
planning, scheduling, and managing all engineering activities for lump sum fees. These projects 
included concept studies, treatability studies, economic feasibility studies and title I and I1 design 
and title I11 engineering service during construction and startup for the required wastewater 
treatment plants. These projects included collection, equalization, cooling, filtration, adsorption, 
and recycle of treated waste water where possible. 

While at Mason Hanger, he also designed solvent storage facilities, underground tank farms and 
pumping stations including soils studies and monitoring wells. Title I and I1 tank farm designs, 
drainage and pipelines. His earlier work as a project engineer included dust abatement designs 
for portable asphalt plants, rock crushers and drills. These systems included dust suppression, 
water supply, collection and recycle, and solids removal. These early assignments included pH 
control systems, storage and piping systems and development of installation details for low BTU 
gasfires. He designed systems for treating organometallic waste waters and developed a program 
for evaluating ozonation with UV light, wet oxidation and carbon adsorption. he has developed 
vapor recovery systems, air filtration systems and systems for processing the byproducts of metal 
planting facilities. 

Throughout his twenty-two years of environmental design and construction management he has 
directed or supported the regulatory support necessary to make each of his programs a success. 
Therefore his expertise includes RFI’s, RI/FS’s, Environmental Assessments and all the ancillary 
permitting activities required to build and operated the many facilities and processes discussed 
above. He is familiar with EPA regulations under RCRA, TSCA, CERCLA, SARA, and 
NEPA. He has prepared air and water quality permits. He is knowledgeable in the use of 
laboratories and laboratory processes having developed testing protocols for numerous 
environmental challenges. 

Education: 
MS Civil/Environmental Engineering, Texas A&M University,
BA Chemistry, Elmhurst College,

Professional Development and Achievements: 
Registered Professional Engineer in eight states, numerous continuous education classes and 
technical papers, responsible for Environmental Services Business Unit Excellence and FD TQM 
programs for all North American operations. 



William E. Kortier 

General Backcrround: 

Over thirty years experience in coordination and management of high technology 
projects. Presently Manager of Engineering Design responsible for the direction 
of the environmental remediation and restoration of a former DOE production 
facility contaminated with both radioactive and nonradioactive hazardous chemical 
waste products. Have held a number of management positions at the Westinghouse 
Nuclear Systems Divisions monitoring the direction o f  projects which included the 
design, construction and startup testing of Nuclear Steam Supply Systems (NSSS) 
for commercial plants; implementation of a standardized approach to licensing of 
nuclear power plants and the application o f  risk assessment to nuclear plant 
safety. A1 so directed the development of isotope fuel ed auxi 1 i ary power suppl ies 
for space applications and coordinated the startup and operation of a test 
reactor. 

Job Experience: 
Fernald Lnvi ronmental Restoration Management Corporation 

1992 to Present: Manaqer. Remediation DesiQn Enpineerinq Department Supervise 
engineering staff of 70 people assigned to environmental restoration 
projects defined by CERCLA/RCRA Units. Site technical expert for 
establishing the standards and requirements for engineering design which 
satisfy EPA (CERCLA), DOE Orders and a court ordered consent decree for 
the Fernald Project. Responsible for the staffing and development of 
procedures to define the engineering design function for the total 
restoration of the facility. 

West inghouse Environmental Management Company o f  Ohio 

1988 t o  1992: Manager. RMI Proqram Designated Contracting Officer’s Technical 
Representative (COTR), which included planning and technical direction of 
subcontracts with RMI Titanium Company, R. W .  Parsons architect engineers, 
and others as required to implement project goals. Responsible for 
formulating DOE required Five-Year Environmental Restoration and Waste 
tlanagement Plan. The $136h project required the application of 
environmental restoration regulations and delicensing guidance provided by 
the EPA, NRC, and DOE and involved upgrades to existing quality assurance, 
training and waste management practices. Participated in congressional 
meetings to present the DOE position regarding weapons facilities shutdown 
and planning strategies for site restoration. Other responsibilities 
included shipment of Low Level Haste (LLH) to the Nevada Test Site (KTS) 
and treatment and disposal of mixed wastes. 



West inghouse Electric Corporation, Nucl ear Energy Systems 

1984 to 1988: Manaqer, Midland and West Reqion Nuclear Projects Supervised 
project managers located at the Westinghouse Energy Center and plant 
construction site. Developed organizational arrangement to maximize 
effectiveness of NSSS supplier in completing projects in Illinois 
(Commonweal th Edi son), Texas (Houston Li ght i ng h Power), and Tennessee 
(TVA) with direct reporting project staff of 30 people. Managed $18 in 
base contracts plus contract "up sales" of special engineering services 
(peak year 100M). Introduced field application of Computer Aided Design 
(CAD) to expedite certified engineering. Also developed business plan for 
privately financed consortium to acquire Marble Hill Station including a 
Project Plan for turnkey completion of design, construction, and 
licensing; analysis o f  service area sales revenues and cash flow to the 
project. In formulating the Plan, interfaced with special consultants to 
Governors office, investment banking firms, and legal counsel. 

1972 - 1984: tlanaqer, Commonwealth Edison Projects Overall responsi bi 1 i ty for 
NSSS's during construction phase of Zion station, including ACRS review, 
pub1 ic hearinqs, plant start-up, and testing. Both Zion reactors achieved 
commercia? status within one year after start-up, with total project 
completion time under six years. Successful execution of the Zion Reactor 
Projects led to the sale of 4 additional NSSS's to Commonwealth Edison. 
Additional responsibil ities/achievements during this assignment included 
participation in 3-year standardization plan to achieve design replication 
under NRC rules, an approach which was utilized in the licensing of a 
number of nuclear plants. Also led Westinghouse team in performing 
Probabilistic Risk Assessment (PRA) relating to nuclear plant accident 
consequences. 

1970 - 1972: Senior Project Engineer Coordinated the design, 1 icensing, and 
early construction of Cook and Zion stations (first generation of 1000 MWe 
plants). Contributed to Final Safety Analysis Report (FSAR) preparation 
and 1 icensing defense. 

Bat tell e-Col umbus Laboratories 

1963 - 1969: Successive assignments as Senior Research Engineer, Assistant 
Division Chief, and Division Chief, Materials Systems Engineering 
Division. As Division Chief, headed staff of 30 with diverse 
responsibilities including the direction of major R8D contracts involving 
isotope-fueled thermoelectric generators, design o f  nuclear handling 
equipment, measurements laboratory, 1 i brary o f  computer programs, and the 
transport of spent reactor fuel. 

The Hartin Company, Nuclear Division 

1961 - 1963: Assistant Project Enqineer. SNAP-13 Participated in design and 
development of 1 ightweight i sotope-fuel ed thermionic power supply for use 
in space applications. 



National Aeronautics & Space Administrative (NASA), Plumbrook Reactor Facility 

1958 - 1961: Proqram Coordinator. for Plumbrook Materials Test Reactor '* 
Responsible for on-site coordination of start-up of materials testing 
reactor facility. Special assignment as training officer for non- 
professional staff and for support of publ ic information program. 

Memberships. Patents, Publications: 

Member, Sigma Pi Si gma (Physics , honorary) and American Nuclear Soci ety 
Patent on Thermoelectric Nodule 
Several publ ished articles, including "A Program Plan for Analyzing Severe 
Accidents" 

Education: 

 BS Capital University, Columbus, Ohio - (Physics) 
 MS Ohio University, Athens, Ohio - (Physics) 
- Present Attended a. number of reactor techno1 ogy, business management, 

and environmental 1 aws and regulations courses. 



PROFESSIONAL SUMMARY 

KENNETH T. ROBERTS 

LEAD MECHANICAL ENGINEER 

EDUCATION: 
B.S. in Mechanical Engineering, University of Oklahoma 

/ 

PROFESSIONAL LICENSES: 
Professional Engineer, IL 
Professional Engineer, IA 
Professional Engineer, CT 

PROFESSIONAL SOCIETIES: 
American Society of Mechanical Engineers (ASME) 

SIGNIFICANT EXPERIENCE IN THE FOLLOWING INDUSTRIES: 
Nuclear Facilities Fossil Power 
Gas Turbines Environmental 

SUMMARY OF EXPERIENCE 

. -  

Page 1 of 4 

Mr. Roberts has over 28 years of experience in the mechanical/nuclear field. He has worked 
in mechanical and project engineering assignments and has been both an engineering and 
project manager. For the past 16 years, Mr. Roberts has been involved in modifications to 
existing nuclear and fossil plants. Prior work includes industrial plants, gas turbine 
installations, and hydraulic system testing. 

FLUOR DANIEL, CHICAGO, ILLINOIS (1  988 to Present) 
r-’ 

SUPERVISING ENGINEER 

Millstone Unit 2 - SGRP 
(Steam Generator Replacement Project) 
1990 - Present (1993) 
Large 
Closed shop 
EPC 

Northeast Utilities Company 
Chicago, IL Waterford, CT 

Home office and On-site 
Lump Sum (Guaranteed Maximum) 

Lead mechanical engineer for the steam generator replacement at Millstone Station Unit 2. 
Responsible for all home ofice and field mechanical engineering activities, from development 
of procedures to design and procurement of equipment for new systems. This included 
planning and scheduling, tracking progress, cost control, estimating scope change costs and line 
management of the engineeringdesign work, plus coordinating the engineeringdesign activities 
with the client, preparing monthly progress reports and giving technical briefings to the client. 
In this capacity, he interfaced directly with Northeast Utilities personnel in engineering, 
operations, nuclear records, Q.A., maintenance and construction. 



PROFESSIONAL SUMMARY 
KENNETH T. ROBERTS 
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Zion VETIP Commonwealth Edison Company 
(Vendor Equipment Technical Information Program) Zion, IL 
1988-1989 
Small On-Site 
Closed shop Reimbursable Cost 
Engineering 

Lead Engineer of an on-site task force for the development of a Vendor Equipment Technical 
Information Program designed to satisfy the requirements of the NRC, INPO and station 
personnel. Responsible for the preparation of a station procedure defining the program, 
initiation of a computer program to store and retrieve information on the program manuals, 

information used in the program, and refinement of the process to produce controlled vendor 
manuals for use by client personnel (maintenance, operation, analysis and/or modification). 

' identification of interfaces (personnel and/or groups) needed to obtain and to share the 

FIELD ENGINEER 

Kewaunee SSFl Resolution 
(Safety System Functional Inspection) 

Small 
Closed shop 
Engineer 

1989-1 990 

Wisconsin Public Service 
Kewaunee, WI 

0 n-Si te 
Reimbursable Cost 

Performed technical evaluations of items identified during a safety system functional 
Inspection of the closed cooling water system at the Kewaunee Nuclear Power Plant. 
Identified options for addressing the SSFl items, consulted with station and/or 
corporate personnel, recommended dispositions, and wrote responses to  the SSFl 
report issues. 

Kewaunee OEA Processing 
(Operating Experience Assessment) 
1989 
Small 
Closed shop ~ 

Engineering 

Wisconsin Public Service 
Kewaunee, WI 

On-Site 
Reimbursable 

Performed technical evaluations on a series of Operating Experience Assessment (OEA) issues 
as part of a short term, fast track assignment to assist a client in eliminating a backlog of 
OEA's. Also identified options for addressing the issues involved, consulted with the 
appropriate station and/or corporate personnel, recommended dispositions, and expedited the 
disposition process. 
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PROFESSIONAL SUMMARY 
KENNETH T. ROBERTS 
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CYGNA ENERGY SERVICES, CHICAGO, IL (1  987 t o  1988) 

MECHANICAL SECTION MANAGER, CHICAGO OFFICE 

Responsible for supervising the technical work of the Chicago office mechanical staff. In this 
capacity, Mr. Roberts recruited, trained, and lead a group of mechanical engineers, providing 
systems design and equipment specification support on a broad range of projects. 

Mr. Roberts was also the Client Manager for two clients: Commonwealth Edison Company 
(Zion Station projects) and Iowa Electric (Duane Arnold Energy Center projects). This 
responsibility included developing new work and overseeing all of these clients’ projects to 
ensure client satisfaction. 

CATALYTIC, INC. (1976 to  1987) 

PROJECT MANAGER 

Prior to joining Cygna, Mr. Roberts worked at Catalytic, Inc. and its successor, Stearns 
Catalytic Corp. for 10-1/2 years. He started as a Principal (Mechanical) Engineer and 
progressed through Lead Engineer, Project Engineer, and Engineering Manager to the position 
of Project Manager. He worked on a variety of projects ranging from feasibility studies for 
utilization of the exhaust gas fuel value from carbon black plants to the comprehensive design 
of (and project management for) a complex chemical handling and processing facility to support 
the chemical cleaning of the primary system of a nuclear power plant. He has extensive 
experience with backfit modifications for nuclear power plants (to change existing systems or to 
add new ones). 

FLUOR PIONEER (1974 to 1976) 

MECHANICAL ENGINEER 

Responsible for mechanical design, analysis, specification, and system engineering on fossil and 
nuclear power plant projects, he also performed field engineering, acceptance testing, and start- 
up support services. 

TURBO POWER & MARINE SYSTEMS (1969 to 1974) 

MECHANICAL ENGINEER 

Responsible for field check out, start-up, testing and training of operating personnel for gas 
turbine installations, he also directed the field developmental testing group responsible for in- 
service evaluation of new components and systems. 



PROFESSIONAL .SUMMARY 
KENNETH T. ROBERTS 

THE BOEING COMPANY (1 965 to 1969) 

MECHANICAL ENGINEER 

Responsible for developmental testing of aircraft hydraulic systems and components, he 
developed test procedures, designed test fixtures, conducted tests, prepared test reports, and 
managed test program budgets and schedules. 

4 
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I Directing the activities of the Engineering Support Section, CADD Services Section, Project 
Management Section and Maintenance Engineering Group within the Facilities Engineering 
Department. 

RONALD C. WORSLEY 

SUMMARY 

A Mechanical Engineer (BSME) with thirty-two years experience in technical and project 
management, engineering design, specification and startup of major equipment and processes. 
Heavy emphasis in the areas of construction management, plant engineering, facilities design and 
maintenance. Knowledgeable in regards to troubleshooting and maintenance requirements for 
mechanical, civil and electrical systems. 

EXPERIENCE 

MARCH 1983 - PRESENT FERA?ALD ENVIRONMENTAL MANAGEMENT PROJECT 

Manager 
Facilities Engineering Department 

September, 1994 - Present 

I Manager 
Engineering Support 

May, 1991 - September, 1994 

Handled planning, staffiig, directing, organizing and controlling to assure the Engineering 
Support Section provided successful technical support to the Managing Contractor and the 
Department of Energy. Directed the section personnel to provide preliminary and design 
engineering on technically diverse tasks, performed design reviews, prepared cost estimates and 
reviewed vendor submittals. Established work assignments for the group and actively 
participated in all phases of the engineering effort. 

Senior Project Engineer 
Environmental Engineering 

April, 1989 - May, 1991 

Responsible for scope development and related technical evaluations for the five operable units 
for the ERA project. Prepared the CDR for the engineered waste storage facility. Engineering 
support for the thorium overpack project, storm water retention system, manhole 180 cleanup, 
Silo 4 demolition specifications. Designed and evaluated Low Level waste shipping containers, 
load capacity and safety studies for rigging and material handling equipment. Prepared the 
RCRA Waste Storage Plan. 

. 



Senior Pmject Engineer 
Plant Engineering and Technical Services ~ 

Apd,  1985 - April, 1989 

Responsible for line item and special projects. Developed portable HEPA filter Plant 8 4A 
Project - Airborne contaminant control radiation exposure reduction. Responsible for technical 
support, design reviews, Biodenitrifkation project. Designed Plant 5 and 9 dust collectors, 
utilities upgrade CDR. Developed hoist and crane inspection program. Major contributor to 
the 4A project support, ,work order procedure development. Prepared site process flow sheets. 

Project Engineer 
Engineering Division 

March, 1983 - March, 1985 

Responsible for the specification, procurement, installation and startup of equipment involved 
in the conversion of feed materials into uranium metal for the U. S. Department of Energy. 
Project for the design and construction of a new billet casting and machining operation within 
existing facilities. Designed special material handling systems, pollution abatement equipment, 
procured machine tools and developed material flow and equipment layouts. Responsible for 
the design and implementation of remedial measures to contain airborne emissions of radioactive 
particulates from existing operations. Designed, procured and started up $5 million worth of 
equipment in the renovation of an existing heavy metals processing facility. Responsible for the 
preparation of all mechanical and electrical equipment specifications and installation drawings. 

J iZY 1962 - DECEMBER 1982 THE PROCTER & GAMBLE COMPANY 

Mechanical Manager 
Manufacturing Division 

December, 1969 - December, 1982 

Responsible for the management of various large building construction projects, materials 
handling systems and equipment maintenance programs. Resident Engineer for the installation 
of a new $4.4 million interplant conveyor system consisting of 2,500 feet of structural bridges 
and over 13,000 feet of conveyors and mechanized case handling equipment. Managed the 
construction activities for the installation of a $2.5 Million truck staging area and maintenance 
facility. Supervised two engineers working on the same project. Acted as Plant Safety 
Engineer and managed the Employee Services Program in a plant employing 250 people. 

Resident Engineer 
Engineering Division/Pulp & Paper 

November, 1965 - August, 1967 

Provided technical services support for various plants engaged in the conversion of pulp to paper 
products. Achieved 25% production increases at the Green Bay and Cheboygan plants as a 
result of the design, installation and startup of new tissue making equipment. 

Process Engineer 
Engineering Division/l%ennal Power 

July, 1962 - November, 1965 

Involved in the design of piping and auxiliaries for various boiler projects. Responsible for the 
piping design, flowsheet preparation and management of field construction personnel for the 
erection of a 400,000 lb/hr steam boiler and turbo generator. 



LEAD MECHANICAL ENGINEER 

E DUCAT ION : 

B . S .  in Engineering,  
M.S. in Mechanical Engineering,  

California State University 
Fullerton, California 

I T 1  ON: 
Professional Engineer, 

California No. 19017 (1978) 
Community College Instructor Credential, 

California No. 211 MIL 001 (1976) 

Mr. Miller has 22 years of varied mechanical engineering experience 
in conceptual design, front end engineering, and detail design for 
a wide variety of process plants such as synfuels, gas separation, 
crude oil refining, chemical fertilizer, nuclear hot cell 
operations, uranium enrichment, nuclear fuel reprocessing, raw and 
wastewater treating plants, liquefied natural gas, and crude oil 
production platforms. 

ERIENCE: 

L e a d e r .  'cal En 1980 to Pr esent, Fluor Daniel. Inc: , 
Advanced Techn OlOQy Division. Lead engineer for coal 
gasification enhancement studies utilizing Texaco and Shell 
gasification processes. Determined equipment optimizations 
and performed trade off studies for various process schemes. 
Major equipment included gasifier vessels, syngas coolers, air 
separation plants, gas turbine generators, steam turbine 
generators, cooling towers, water treating equipment, 
separators, scrubbers and various other mechanical equipment 
items. Participated in numerous studies using proprietary 
amine solutions for gas scrubbing. Also performed mechanical 
equipment applications for bio-engineering studies using 
"bugsm for sulfur removal from process streams. Supervised a 
group of 40 engineers and designers performing conceptual and 
detail design on several synthetic fuels plants which were to 
produce transportation fuels and other products from coal, 
shale oil, lignite, and other raw materials. Equipment 
included air separation plants, complete with air, oxygen and 
nitrogen compressors, process vessels, heat exchange 
equipment, pumps and miscellaneous processing equipment. 
Directed the activities of several mechanical engineers on a 

APR. 1992 



RESUME: CRAIG E. MI- 

E X P E W N  CE: (Continued) 

water washdown and wastewater treating plant for a space 
vehicle'launching facility. Performed conceptual design and 
detail design for the project. Prepared mechanical equipment 
specifications and preliminary design and layout data for 
cranes, hoists, shielding doors and other equipment used for 
spent fuel cask handling on the Process Facility Modification 
Project at Hanford, Washington. Other equipment included RR 
car pullers for positioning casks under the cranes, vacuum 
pumps, filtration equipment, chemical make-up systems and 
others 

Also prepared equipment specifications, equipment cost 
estimates, advanced conceptual designs for modifications to 
nuclear waste handling facilities at Idaho Falls, Idaho and 
Richland, Washington. 

Services ComDanv. Lead Mechanical Engineer coordinating the 
activities of five mechanical engineers and 10 designers 
performing detail front end engineering on offshore oil 
drilling and production platforms. Determined the manpower 
requirements and developed the schedule to meet the project 
completion for these platforms. 

Jnc. Specified mechanical equipment used in crude oil 
refineries, chemical plants, and other process facilities in 
the petrochemical field. Included functions were equipment 
capability analysis, quotation requests, bid analysis, 
equipment vendor selection and purchase order preparation, 
drawing review and subsequent engineering work until 
successful operation at the jobsite. 

e Senior Desian Enu ineer. 19 79 to 1980. Santa Fe EnaineeriLlg 

Senior M e m i c a 1  En a e e r ,  1972 to 1979, Fluor Enaineer S. 

e FIssistant Shimina Manaaer. West Coast. 1971 to 1972. Gre& 
oration. Coordinated domestic and foreign 

shipments of petroleum coke, including preparation of customs 
documents f o r  export vessel and rail shipments. Coordinated 
and arranged for teamsters, longshoremen, and railway unions 
for successful loading operations. As shift foreman, 
supervised employees on rotating shifts operating rotating 
kilns calcining petroleum coke. 

SECURIT Y Cr.r";ARANCE : DOE-Q, DOD-Secret 



Hiller, C . E . ,  Vase  Study of Regulatory Approaches in 
Engineering," Proceedings of Society of Material and Process 
Engineering, San Diego, California, April 1977, 

Hines, J.M., Hiller, C.E., and Drake, R.M. ,  %echanical 
Equipment Requirements for Inflatable Lunar Structures11, 
Journal of Aerospace Engineering, (American Society of C i v i l  
Engineers) Vol. 5, Number 2, April 1992. 



HARRY RORTNICXI 

PRINCIPAL MECHANICAL ENGINEER 

E DUCAT1 ON : 
B.S. in Mechanical Engineering,  

University of Colorado 

University of California, Los Angeles 
M.S. in Engineering Systems,  

REGISTRATION 
Mechanical Engineer, 1978, California 

Mr. Kortnicki has 16 years of experience, a majority in DOE nuclear 
related facility design. This experience has been on a wide 
variety of projects ranging from fuel enrichment and assembly, 
waste processing and disposal, and Special Nuclear Materials (SNM) 
research and development facilities. His experience has 
encompassed conceptual design, Titles I and I1 design, and Title 
I11 field support. Mr. Kortnicki's major expertise is in the area 
of system analysis, including extensive experience in operational 
analysis of plant operations using computer simulation of discrete 
events logistical systems. He also has experience in computer- 
based engineering and design (CAD/CAE) applications including 
2-D and 3-D CAD, programming, and microcomputer hardware and 
software. His mechanical experience includes selecting and 
specifying mechanical equipment such as remote handling equipment, 
centrifuge-floor module machine mounts, refrigeration and material 
handling systems. 

EXPERIENCE : 

Fluor Daniel Inc . , Advanced Technolow Division, 1975 to 
Present. Mr. Kortnicki is currently assigned as a field Project 
Engineer at the Rocky Flats Nuclear Weapons Plant near Golden, 
Colorado. Fluor Daniel is upgrading the plant's safeguards and 
security systems to the requirements of DOE Order 5632.2A, 
Protection of SNM and Vital Equipment. Mr. Kortnicki is 
planning and controlling the design activities in the Plutonium 
Reprocessing and Recovery Buildings (Buildings 771 and 371) at 
the Rocky Flats site. 

Mr. Kortnicki was Lead Wechanical/Vessel Engineer for detailed 
design of a new SNM Research and Development Laboratory. He 
directed the selection and specification of mechanical equipment 
and vessels and space allocation in heavily congested areas of 
the laboratory, He also led CAD activities including 
forecasting and interface control. 

MAY 1991 



RESUKB: BARRY KORTNICXI 
r. > EXPERIENCE : (Continued) 

Mr. Kortnicki was Lead Mechanical/Vessel Engineer for  conceptual 
design of a permanent waste repository for high level nuclear 
waste packages to be permanently placed in a deep-mined, 
underground, salt formation for the High Level Nuclear Waste Repository in Salt Project. He was responsible for the 
repository simulation model, a primary design analysis tool 
during the project. He directed the activities of Mechanical, 
Vessels, and Fire Protection Engineers and Mechanical Designers 
and prepared and monitored manpower budgets and forecasting. 
Mr. Kortnicki directed Mechanical Engineering i n  investigations 
to formulate conceptual design of plant facilities, including 
waste receiving, short-term storage, and inspection/repackaging; 
he directed optimization studies of alternative designs; and 
defined budgetary cost estimates for capital equipment, 
construction, and operating costs. 

As Material Handling and Mechanical Design Engineer on the DOE 
Gas Centrifuge Enrichment Plant (GCEP) project , Mr . Kortnicki 
conducted a comprehensive UF, cylinder handling study and 
authored a study r e p o r t  on the investigation and design of the 
feed and withdrawal building, which handles all feed and product 
UF, cylinders going into and out of the plant. He specified 
requirements for cylinder handling cranes to handle the 
cylinders containing the hazardous material safely and 
efficiently in accordance with defined government and industry 
safety standards. He also specified associated cylinder 
handling equipment, includingmotorized dollies, hydraulic lifts and high precision accountability scales. Mr. Kortnicki 
specified and coordinated structural integrity of the centrifuge 
machine mounts during all operational conditions. He also co- 
authored a study report on centrifuge handling systems including 
rigid mast cranes, transporters and tow tractors. 

On the New Waste Calcining Facility (NWCF) for INEL, Mr. 
Kortnicki designed and specified material handling equipment to 
support the operation and maintenance of contact and remote 
process equipment. He also performed Title 111 support 
activities including vendor bid analysis and shop coordination. 
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ATTACHMENT 6 
DOCUMENT REVIEW TYPES 

Configuration Managed 

Safety Analysis Report 

Technical Safety Requirement 

Project Order Plan 

Design Criteria 

Process Flow Diagram 92X-5900-F-00069 Rev. 2 1211 4/94 

Health and Safety Plan 

Desian Documents 

Soecifications 
- No. 
00001 
00002 
00003 
09900 
11 501 
13400 
13410 
15060 
15090 
15160 
15170 
15171 
15250 
15526 
16050 
16051 
16052 
16170 
16462 
16483 
16855 

Title Rev. 
Title Page 1 
Approval Sheet 1 
Table of Contents 1 
Painting 0 

,' Scrubber System ' 0 
Instruments & Ctls 1 
Pump Skid Instrum. 2 
Pipes, Ftgs, Valves 2 
Piping Supports 1 
Pump Skid Systems 0 
Pump Skid Motors 0 
Scrubber Motors 0 
Insulation 0 
Pipeline Heater 1 
Basic Elec Matls-PS 0 
Basic Elec MtlsIMthd 0 
Basic Elec MtlsIScrub 0 
Grounding and Bonding 0 
Dry TransfJPanelbds 0 
Var. Freq. Drives 1 
Heating Cables 0 

Date 
0811 9/94 
0811 9/94 
0811 9/94 
03/25/94 
0511 3/94 
0811 9/94 
03/29/94 
0811 9/94 
03/25/94 
02/03/94 
02/03/94 
0511 3/94 
03/25/94 
02/23/94 
02/03/94 
03/25/94 
03/25/94 
03/25/94 
03/25/94 
03/07/94 
03/25/94 
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ATTACHMENT B 
DOCUMENT REVIEW TYPES 

Desian Documents 

Drawinas 
!w 

92x-5 900- 
X-00070 
X-0007 1 
X-00072 
F-00069 
P-000 5 8 
P-00059 
P-00060 
P-0006 1 
P-00062 
P-00063 
P-00064 
P-00065 
P-00066 
P-00067 
P-00096 
P-00111 
E-00093 
E-00094 
E-00077 
E-00 1 00 
E-00080 
E-001 01 
E-00078 
E-00079 
E-0008 1 
E-00095 
E-00097 
E-00098 
E-00082 
E-00 1 07 

Title Sheet 
Drawing Index 
Legend and Symbols 
Process Flow Diagram 
Piping 
Piping 
Piping I 

Piping 
Piping 
Piping 
Piping 
Piping 
Piping 
Piping 
Piping 
Piping 
Electrical 
Electrical 
Electrical 
Electrical 
Electrical 
Electrical 
Electrical 
Electrical 
Electrical 
Electrical 
Electrical 
Electrical 
Electrical 
Electrical 

- Rev. Date 

0 
4 
0 
2 
2 
1 
1 
1 
1 
3 
1 
3 
0 
0 
3 
0 
0 
0 
1 
2 
1 
0 
0 
2 
0 
1 
1 
1 
0 
0 

03/30/94 
12/14/94 
03/30/94 
12/14/94 CM 
1 2/14/94 
12/14/94 
1 2/14/94 
12/14/94 
12/14/94 
1 2/14/94 
12/14/94 
1 2/14/94 
1 2/14/94 
12/14/94 
1 2/14/94 
12/14/94 
03/30/94 
03/30/94 
1 2/14/94 
12/14/94 
06/30/94 
03/30/94 
03/30/94 
08/16/94 
03/30/94 
08/16/94 
08/16/94 
08/16/94 
03/30/94 
08/16/94 

\ 



ENG-IDR-101 1.\ 

February 1, 1995 
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DOCUMENT REVIEW TYPES 

Desian Documents 

Drawings (cont.) 
ML 

92X- 5 900- 
N-00073 
N-00074 
N-00075 
N-00076 
N-00083 
N-00084 
N-00085 
N-00086 
N-00087 
N-00088 
N-00092 
N-00089 
N-00090 
N-0009 1 
N-00106 

Title 

Instrumentation 
Instrumentation 
Instrumentation 
Instrumentation 
Instrumentation 
Instrumentation 
Instrumentation 
Instrumentation 
Instrumentation 
I nstru mentat ion 
Instrumentation 
Instrumentation 
Instrumentation 
Instrumentation 
Instrumentation 

Rev. Date 

3 
3 
4 
3 
0 
0 
0 
0 
0 
1 
0 
0 
2 
1 
2 

1 1 /26/94 
12/14/94 
12/14/94 
1 2/14/94 
03/30/94 
03/30/94 
03/30/94 
03/30/94 
03/30/94 
06/30/94 
03/30/94 
03/30/94 
1 2/14/94 
06/30/94 
12/14/94 



Desian Documents 

Field Chanaes 

CONS11 585: 01 
02 
03 
04 
05 

06 
07 
08r2 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25rl 
26 
27 
28 
29 
30 
31 
32 
33 

/ 
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DOCUMENT REVIEW TYPES 

Document 

15160 
15060 
15060 
Drg. P-0059 
Drg. P-0066 
15090 
Drg. P-0064 
Drg. P-0065 
Drg. P-0065 

Drg. P-0063 
Drg. P-0058 
Drg. P-0065 
Drg. P-0063165 
11 501 
Drg. P-0063196 
Drg. P-0065/76 
15250 
Drg. P-0063/74 
13400 ' 
Drg . P-0063174 
Drg. P-0065 
Drg. P-0063164 
Drg . P-0063/64 
15250 
15060 
Submittal 
15060 
15060 
Drg. P-0059 
Drg. P-059/63/65/96 

Drg. P-0063 
Drg. P-0067 

Date 

4/20/94 
4/19/94 
4/19/94 
5/13/94 

511 6/94 
5/13/94 
5/18/94 
711 2/94 
5/23/94 
5/26/94 
5/25/94 
5/25/94 
5/27/94 
611 3/94 
6/13/94 
611 7/94 
61 1 7/94 

611 7)94 
6/16/94 
511 8/94 
6/30/94 
6130194 
7/06/94 
711 3/94 
8/25/94 
711 3/94 
711 1 194 
711 4/94 
7/25/94 
7/25/94 
7/29/94 
7/26/94 
810 1 194 

Chanae 

Skid Fabr. 
Inspect req 
Add mat'ls 
Layout 

Insul. inst'l 
Clarify 
Relocate pipe 
Valve change 
Pipe slope 
Add flange 
Relocate spool 
Add flange 
Add valves 
Delete Tech Rep 
Pipe mat7 
Pipe mat'l 
Mat7 Substitute 

Spec conflict 
Valve type 
Relocate valve 
Dip tube 
Pipe fit 
Insul., jacket 
Valve mat7 
Hole size 
Tie-in method 
Valve type 
Layout 
Pipe fit 
Pump support 
Not appvd 
Spec conflict 
Trac'g mount 
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Desian Documents 

Field Chanaes (cont.) 

CON31 585: 34r1 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44r3 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

60 
61 
62 
63 
64 
65 
66 
67 

Document 

Drg. P-0063/96 
Drg. N-0090 
Hydro Proc 
VOID 
16051 
13410 
13400 
13410/15160 
16051 
Drg . P-0063/64 
Drg. P-0058/63 
15060 
15060 
RCI 
Drg. P-0063 
15060 
Drg. P-0063 
Drg. P-0059-63 
Drg. P-0063 
Drg. P-0063 
Drg. P-0063 
Drg. P-0063/96/106 
Drg. P-0065 
15060 
15060 
151 60, Drg. P-0096 
Drg. P-0060-65 
Drg. P-0096 
Drg. P-0096 
Drg. P-0059-63 
Drg. P-0065 
Drg. N-0089/91 
Drg. E-0080 
Sketch 101 794 
Sketch 101 794 

D m  
8/05/94 
8/09/94 
8/17/94 

8/3 1 /94 
9/07/94 
9/07/94 
9/13/94 
9/14/94 
9/15/94 
1 1 /10/94 
1 0/17/94 
10/17194 
1 0/19/94 
10/20/94 
10/27/94 
1 1 /02/94 
1 1 /02/94 
1 1 /07/94 
1 1 /10/94 
1 1 /10/94 
1 1 /15/94 
1 1 /19/94 
1 1 /23/94 
1 1 /23/94 

1 1 /30/94 
12/02/94 
12/02/94 
12/06/94 
12/06/94 
12/11 /94 
12/11 /94 
12/12/94 
12/12/94 

Cham? 

Add valves 
lnst mount 
Delete C/O 

Elec Mat'l 
Lower set pts 
Flange gasket 
Press. sensor 
Cont'l wire test 
Dip tube length 
Tie-in mod. 
Bolt spec. 
Trac'g test 
Provide spec 
Not apprvd 
Not apprvd 
Clarify details 
Add valves 
Relocate piping 
Modify piping 
Modify piping 
Red-lines 
Relocate piping 
Valve Mat'l 
Label req. 

Skid modif. 
Modify piping 
Modify piping 
Add siphon brk 
Add DC piping 
Chg elec contact 
Add D/O relay 
Bypass switch 
Modify schematic 
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Desian Documents 

Field Chanaes (cont.) 
h Document 

C O N W  585: 
68 Drg. E-0080 
69 Drg. E-0078 
70 Drg. E-0078 
71 
72 Drg. P-0065 
73 
74 15060 
75 13400 
76 15060 
77 Drg. P-0065 
78 Drg. P-0096 

Date 

1211 2/94 
12/13/94 
12/13/94 
12/19/94 
12/20/94 
12/20/94 
12/22/94 
1 213 1 /94 
1 2/3 1 /94 
1 2/31 I94 
1 2/3 1 /94 
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Chanae I 

Move indicator 
Modify stop circ't 
Modify pan'l pwr 
Add pipe supports 
Mod. level xmtr 
Mod. cycle speed 

-Chg valve spec 
Mod. test spec 
Mod. test spec 
Mod. piping dia. 
Add test port 
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Attachment 0 - Sample o f  Independent Review Checkl ist  

NOTE: Thir it a generic rsmple only. Checklist rnusl be curtomized lor the specifc derign under revww. 

GENERAL 

A. HAVE FUNCTIONAL AND OPERATIONAL REOUIREMENTS A N D  DESION C R m R l A  BEEN SPECIFlED FOR THIS DESION? 

1. 

2. 

3. 

4. 

5. Haw they been nwt? 

6. 

7. 

HAVE HUMAN FACTORS BEEN CONSIDERED IN THE DLSION? 

Wera they used in derbn p r o c a d  

Were, sn mens edequslcly cowmd in derign? 

Are derdn arsumptionr ierronabb and edequataly identifwd snd dercnbed? 

Are the eppkebb coder. atrndardr. end mgulstory drivan. including irsw and sddenda. properly identified? 

Wss the design method epprnpri~te? 

Is the output nstonsbk compsred to  mputa? 

8. 

1. Are control8 wen organized? 

2. 

3. 

4. 

5.  

6. 

Are controls located tor effocient operatmn? 

Cnn monitoring devices be enrily and sccuratetr rend? 

Csn dl operations be pedormed sefety wilhoul danger to  user or fecility? 

Have Humsn Services requirements been consacred? lChsnOe rooms. otfwcr, communicalionc. etc.) 

Csn maintenance be petformed eerily? 

7 .  

8 .  

9. 

Hare operations requiring rpecial skills or specis1 enention been minimized? 

0 0 0 s  the design sdequatety conaider remote opanbllity or msintsinsbility mqulromsntr? 

Doer the design minimbe potential for human e m ?  (unique finhirgs Io pf&de hadvurrnr m r  in mak* routine 
connectkns. cksr bWng and kgical b puts 10 pfecludc misfshes in wtvr operarionr. minimum relisnce on irrr0ul.r 
manual opers!ions, c;e.t 

C. COST ESTIMATINO . . .  .,.I,.... - - _ - _ . _ .  
. .  

1. HJW cost.bcncfn rtudicr bean mede? Are they red i r t ic? 

2. Are cost estimates reaGnic? 

3. Am costa minimized? 

0. CONSTRUCTION 

1. Am Critical DDrameten b be C o n t r o b d  d w  C O t W b U C 6 0 n  Cle.fi b n t b d ?  

2. Has conrbuctibi lw beon conaidered? 

3. 

4. 

5. 

Is equipment IcommorcLl ~d othefl r ve i l abb l  

Am r p e c i f d  materials .pproprimte b e a d  on Jvatlabfli. coat and applkmtk? 

Hac previour conr t rwtan axpewme been oonridered? 

E. FAlLURC MODES 

1. 

2. 

H e n  rodundance. d i w m .  and aeparetion nquimmenta for atructurea. awema. 

Hsve feilure modes of c r i t h 1  ekmenta boen analyzed? 

3. HDW fsilure eflecta. mtp8iremsntr d a t e d  to rDucturer. ryrtems. Dnd kemr fiFluding defv j t in  of emnts ud 
~ c i d e n t r  which they mm withstand) been contidered? 

' A & !  F. 

0. H A S  THE 0ESION.S EFFECT ON PUNT AND OFTSITE ENVIRONMENT BCCN CONSIDERED? rJ:% 
H. HAVE TRANSPORTAWLITY WQUWMENTS BLEX CONSIDERED? 

I. HAVE NATURAL PHENOMElU OESION CRITERIA BEEN PROPERLY C S T A B L I S W ?  

H A S  THE PLANT ENVIRONMENT'S EFFECT ON THE DLSION BEEN CONSIDERU)? 

;tLu 

c 

- 
YE 

C 

C 

I2 

C 

a 
0 

B 

a 
0 

0 

el 
0 

D 

D 

c9 

0 
0 

0 

0 
0 
0 

0 

0 

0 
a 
n 

0 

0 

0 

0 

0 

0 

0 
- - 

1 

NC 

E 
b 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 
0 

0 

0 
0 
0 

0 
0 

0 

0 
0 

0 

19 

0 
D 

0 

D 
- - 
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Attachment D - Sample o f  Independent Review Check1 ist (cont'd) 5 8  

1, C:e dfawings. equipment. valvs and instfunant numberin0 systems consistent with plant ntendarda? 

2. Has completeners of drrwinOc and specikations been verifwd? 

3. 'Are ~cccp tence  criteria sw i f i ed  in design dDcumcntc sufficient to  anow wr i fua t i on  that  design requimmurtr hew 
been adequately bccompliched? 

Are design detsilr compbte and ucu re te?  Are tolerencer propedy cefkd om? 4. 

5. ' Haw obvious erron and omirtions been c o n m e d ?  

K. RECORDS CONTROL 

1. Cre requirements for record preparation. rSGisW. epp10VaI. retention. end storage adsquarely specifiid? 

L. INTEEFACE CONTROL 

1. 

2. 

Hssa  the b b s u  functions of each rlrvctum. c y n s m .  and item been defined? 

Hsve interface requirements includino definition of functionat end physical interfeces involving stmcturcr and items 
been considcred? 

4. 

5. 

6. 

7. 

8. 

Have interdisciplinary checks &en completed7 

Has the simplicity of the d e r i ~ n  been o p t h u o d ?  

Have energy conservation decion femtures been incorporated to min lnue the consumption of energy7 

H a w  u n d s ~ ~ o u n d  utilities been approprietely considered? 

HEW plant as.builtc been fully considered in interface review? 

n. NUCLEAR AND INDUSTRIAL SAFETY 

A, GENERAL 

1. Heve requ i remnt l  bcen provided t o  p r s w n l  undue risk to  the health end sslary of plent porsonml and ths publi end 
to eccure protection of ths enGmnmant7 

Hac the rued for rsfcty studierlreports been identified end p l m - ~ d  for? 2. 

B, SAFEGUARDS AND SECURITY 

1. H a w  mccesr and d m i n i r t r a t i w  control rsqvimments for p h i  safeguerda 4nA mcurlty been pmvided? 

C. EWVIONMEHTAL S A F E N  AND WALm 

1. 

2. 

Hew permirribk personnel radialbn expororsr or rpec i f i d  B ~ O C  and conditions been conridend? 

Her the d e r b n  pmpedy considered the control of radiation contamination and exposure to plant persomet m n d  the 
public? 

4. 

5. 

6. 

H a v e  aafety reqiiiremants dealing with source containment for preventing penonnsl injury been con r idad?  

Hew notches, crocks, crevices and rough 8Urfsces that might retain radioectiviry been minimized in tha design? 

Doer the d e r k n  provide for control of gsreour, liquid and s o u  waste output? 

D. INDUSTRIAL SAFElY 

1. HOM fire protection end firs resistance mquirements been provided? 
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Attachment D - Sample o f  Independent Review Checklist (cont 'd)  

NOTE: This  i s  a generic rampb only. Chacklirt must be cuslomized lor the rpociftc deign under rsview. 

E .  CRITICALITY S A F m  

1. 

2. 

3. 

Hss e criticeli safety evelustion h e n  done? 

11 Ch8nge8 h operation or equipment nm msde. would t h i s  change the conclusions of lhe ovaluslion? 

Am tha pmporad controls dequsta to rarum C r i r i c a y i  Safaty l0.Q.. ndminirtrative, Confiiwetion. procerr)? 

111. TECHNICAL/PLANT ENQINCERINO 

A. GENERAL 

I .  Am materials process. pans. end equipment suitable for required appkrlion? 

2. H a w  perfonnsnce mquironwntr bwn concidemd? 

a. Capacity? 
b. Rsting? 
c. System ov(pvl? 
d. Rel~abilrfy? 

Haw cakulstionr been performad rnd pmvided to ruppon design oLRpUt? 

Are con:rol device8 of proper type and adequals for purpoSO? 

Hnw previous opcrsting end maintenance experianco been considered? 

Her the use of machsnicet equipment m rndbsctive amns been minimized? 

Has technical risk araesrment been consided (i.0 ., stated-the-an wrwr prowd design)? 

H a m  all necsrsafycodes and stsnderd8 been identified O n d  Co~pfi8XO eVdU8tion considemd? 

He8 t C d W  been pmper(y s d d m ~ s d d )  

3. 

4. 

5. 

6~ 

7. 

8. 

9. 

10. Hsr sppkation of nutometic data procerring been appmpristely considered7 

8. PROCfSS DEVELOPMENT - _ _ _  _ _ _ _  ~ ...__.___--. - - .  . 
1. Heve design c o d i n 1  been conridemd? 

a. Rearum? 
b. Temparah*s? 
c. nuidchanri*? . 

2. 

3. 

4. 

Haw chemirtry requinmenlr such as provirionr for sempl~w limitstions of fluid chemistry been prodided for? 

I8 pibt pian( Of devskpmnt rSquirrd and planoed? 

Am key pmcrss control points Identi(isd7 

C. MECMANICAL 

1. Have mschsnicrl mquirements been conridered? 

a. V~bration? 
b. Stre807 
c. Shock? 
d. bbctbnforcaa? 

H w a  rtnrcrural requirements lor equipment foundations and pipe mupponr been provided? 

H w e  hidraurr raquiremontr been conridered? 

2. 

3. 

a. 

C. 
b. 

d. 

f. 
0. 

h. 

0.  

Pump net positive suction hends? 
Albwsbb prerrws drop87 
Akwabb fluid vcbcities? 
Anti-riphoning provisions? 
€timindon of medwrtent t7mder rOVtl? 
OwmOw pmrirknr? 
7he design pmrruma am rush that thq perform the requmd hnctbn and are minimafly b, e ~ c s s r  of the 
ms*MM820 H h rC& had? 
Dynamic pcb88UNI ddmrwd .  *mem apprrsbb) 

- 
NC 

3 
n 
J 

0 

El 

0 

0 
0 
0 
0 

0 

81 

0 

0 

0 

0 

13 

c 

0 

0 
0 
0 

0 

B 

6 

R 

1 
3 

3 

3 
3 
3 
3 
3 
3 

3 
3 

3 - 
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5 8 7  Attachment D - Sample o f  Independent Review Checklist (cont'd) 

NOTE: Th is  i s  a peneric sample onby. Checklirt must be custombed lor lhe specice deripn under review. 

0 .  ELECTRICAL 

1. Hew ekcVicsl requiremnls been mat? 

. a. SOWO of power? 
b. Vohrge? 
C .  Raew.y requirements? 
d. Ebctricat insulation requirements? 
e. Motor requirements? 
f. h p e r  (unction and muling? 
0 .  Haw cabb and conduit schedubs been prepsred by the designer? 

E. civn 
1. Haw doskn keds been provided for tha following? 

a. Seismic? 
b. wind? 
c. Thennsl? 
d. Dynamic? 

2. 

3. 

Have enficipated environmentel conditions during 

H a w  utilii iyctems interfnce requiiomentt been 

. 4. Haw requirements for concrete been properly ident ihd? 

F. MATERIALS 

1. Concrete finisher for pmtectiw Costing87 

2. Roper addilivar. rckese agentr. or curing compounds? 

a. 
b. Ekctricsl inruletion prope~tiea? 
e. Rotectiw Coetinil~? 
d. &.nvrion msistnnce? 
0. Rndislion rssislsnci.? 
f. 
0 .  Welding mnteriali? 
h. Specie1 pmcerres? 
i. Cathodic protection? 

Are the specified materislr compatible w i th  rech  other and h e  environmentsf conditions to which they will be 

Compatibility wich existing plant equipmint end processes? 

Rysical a n d  c b m i c s l  proper tie^? , 

3. 
. dxposed? 

N. QUALITY ASSURANCE 

A. ARE APPROPRIATE OUAUTY ASSURANCE REQUIREMENTS SPECIFIED? 

II. HAS ADEQUATE ACCESSIBILITY BEEN PROVIDEO TO PERFORM THE INSERVICE INSPECTION REOUIRED OURINO 
PLANT LIFE? 

C. HAVE OC INSPECTION REOUlREMElCTb BEEN PROPERLY IDENTIFIED? 

0. ARE ACCEPTANCE CRITERIA WCORPOFUTED INTO THE DESIGN DOCUMENTS TO ALLOW VERIFICATION OF DESIGN 
REQUIREMENTS? 

V. PRODUCTION 

A. OLNERAL 

3. A m  w c e s r i b i ~ i .  InsbrtcMnCe. mpair. and in-service inspection and the condition8 under which they will be 
performed conridefed IOvedev drawings rhould be provided if rsqwrced by the Project Manager)? 

Are operstion and munlensnce fantufas conrirlant wi th  FERMCO polkmr and procedures? /,)at- 2. 

3. 

4. 

5. 

6. 

Are adequste handling. storage. cksniog. snd shipping requirements specif"? N U 4  &. 
Have OSHA snd DOE requirements for operstion snd msinlenence eaivitims been specifad? 

H a w  needs tor bypassas or operating spams been er tab l ishd? 

H a w  panonnet recwimments and limitations, hclvding the qualifiiatiQns ud numben of pswnne l  avsilrbla for plant 
operstions and rnsin(snance boon consanred? 

. 

i 
1 d 
D 

0 

0 

0 

0 

O 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 

0 

0 

0 

0 

O 

D 

0 

0 

0 - 

0 

0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
,o 
D 

0 

0 

0 

0 
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0 
0 
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Attachment 0 - Sample o f  Independent Review Check1 i s t  (cont’d) 

NOTE: This is  8 generic csrnpb only. Checklist mUSt be customized for the specific design under review. 

t e a  requirements been adequetelv specified. including acceptance criteri.7 

used to verify d e s g n  sdaquscy: 

. IC the r e m  iden?Had and documented? 

. Hsvs written tar t  pmedurer been developed? 

. Am ecceptsnce crilcris specifmd? 

OPERpTION 

sdequste mahtenenca festurer snd requirements been specified? 

9. Ham debntaminatbn and decornmi~rioning been considered? 

0 

D 
0 
0 

0 

0 
0 
0 
0 

0 

0 

a 

0 

0 

u 
0 

0 

0 

0 

0 

0 
- - 
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Attachment 0 - Sample of Independent Review Check1 i s t  

NOTE: T h i s  is s pemric sampb only Chectld mual b e  cur lomized for the spacrCs d e s q n  under  

I. CCNCRAL 

A. HAVE FUNCTIONAL AND OPCRAIIONAL R E O U l R f M L ~ S  AND DtSION CRITERIA BEEN S P f Q n E O  FOR THIS DESION? 

1. 

2. 

J. 

4. 

5. Have they been mat? 

W e n  they u r e d  h d e r g n  p W # b ?  

Warn. an areas dcqurlaly cowrud  in des,ign? 

A m  design assumptions reasonmbb a n d  d e q u a t e l y  identified and descr(bad? 

Are the e p p k a b b  codas. I lrndmds. end regutatow driwan. 'uwkding issue a n d  addenda. properly idantif,? 

6. 

7. 

HAVE H U M A N  F A C l O R S  MEN CONSIDERED IN THE DESION? 

1. Are controls wen o r g k e d ?  

2. 

3. 

We# the d a r i ~ n  melhod eppmpri.107 

Is the oulpul r~8sonsbk compared to  m p u l r ?  

8. 

Are controls located fM eKumn1 opeist ion? 

Can m o n k o r i w  devices bo easily and A C C U I ~ ~ ~ ~  red?  

4. Can 

5. 

operations be porfonnsd safely withowl danger to  user or f.c-7 

Hrvs Human Services requirements bcen  c o n d c m d ?  IChsnge rooms. o f f e r ,  communications. etc.) 

6. 

7. 

8. 

9. 

Can rneinlenaWe be podomad or r i l y?  

Ham operat ions rnpukirq special skills o i  s p d  anent ion  been  m in im lsd7  

Doas tho design adequrtrly consder nmote opcnbl€ity or ms in tahsbJhy  npulmmrnta? 

Doas the design min'rnua polenlib1 for hum- e m ?  (Ulioue firrings to pr&de i U d m e n t  mj) m&g n , d  
connections, &I b N n #  and b g i d  brputs  to p r u k d e  m;rtakcr n n h e  o p m t ~ s .  minimum r & n a  on hrgubf 
manual opmtions, c r d  

.I.." ... .-_-. . C. COS7 LSnMATINO .. . 
1. 

2. Are co8t ertirnstec r r a & a t k ?  

3. Am coals minirnued? 

Maw co r t+bemf i f l  d o s  been meda? Are thtr realistic? 

0. CONSTRUCTlOH 

1. 

2. Has conrbucldi% b..n ronaibml7 

3. 

4. 

5. 

A n  critical p * r s m r Z n  to k coclbofbd dui rp  toMNt00 . n c b &  I d e n t K d ?  

h equipment {comnercid and o f h d  rva i labk7 

A n  s p e c i f i d  matends approgrimto based OII avdablGW. C o 8 t  and m~pkr tpn)  

rims prev iovr  conrtnrctpnaspmience boon cosls idad?'  J 

E. fAkURE MODES 

1. 

2. 

3. 

Haw redundanca. di -mh.  and separation n w ; l e w n l s  for rtnrchrss. cyslramr. and i toms bean cons&~'wd? 

Haw fmlure m d e r  01 cntKal elamants bocn mdYmd? 

Hew failure rflecls. nqubemsnts related 10 . tw luma.  syrt*mn.  and k e r n s  [ i n c l u d q  de furhbn of swms ud 
accidents w+kh thoy murl wkf~rtand) been c o n s i d a d ?  

1. MAS ?HE PIAN? EWIRONMLNT'S EFFECT ON OESlON B E E N  CONSIDLRLD? 

0. HAS T H E  DESION'S LFTECT O N  RANT A H 0  ocfS?E LNWtOHMENT BZEN CONSIDERED? 

H. HAVE 7 R A N S r ' O R T A W  REOU!RIMENTS N U  CO.YSIDLRLD? 

1. HAVE NATURAL P t i f N O M f M  DESION Qunw 6EF.N PROPLRLV LSTAMLISWD? 

r E d  

B f  
0 

0 

d f  

Q' 
(f 

0 

0 

0 

0 
0 
0 
0 
0 

0 
0 

0 

'0 
0 

0 

d 
0 

> 
0 

0 

0 

0 

0 

0 

0 

0 
- - 

NO 

0 

0 

1 

0 
0 

df 
0 

0 

0 

0 
0 

0 

0 

0 
0 
0 

D 

0 
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0 

0 

0 

0 
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0 
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0 

D 
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Attachment 0 - Sample of Independent Review Check1 ist ( c o n t ' d )  * 6587' 

N O n :  l h s  i s  a pertars sampb only. Checklist must be custornued for the s p r c r k  d c a q n  under RVICW 

J. DOCUMLNT CONlROL 

1. 

7. 

3. 

Are drawings. *qu;pment. ralvs a n d  in* tNment  numb*ring sys tems conni8tant with p l d  .1amj&*2 

H a s  cornplctencss 01 drawinqs and speci fcat ions been veritmd? 

Ate uceptance c d e r i a  specifmd h design'documonts suWcmn1 to allow voriCicrrion rrUt der+ reqL inmama ham 
been dequatetv  accomplithsd? 

Are design details compbte  and u c u r a t e ?  Are  tobrances pfopedy called out? 4 .  

5. ' Ha- obvious a m n  a n d  om;ssbns been corrected? 

6. A m  adequata SSC i d e n l i k a t m n  mquirenantr  spsciCmd? 

K. RECORDS CONTROL 

1.  Arc requirements lor record pmparalnn. re*iaw. SPP~OVBI. retention. rnd storage adequaety spscifid? 

1. INTERFACE CONTROL 

1. 

2. 

H a m  the basic Iunctions 01 emch r(ructure. ryc tem.  mnd item been delinod? 

Hawe interlace requirementr inclodtrg definit ion of functional and  physical intenaces hwoh.ing a t u r s '  
been considered? 

Have layout a d  anangcment mpuirementr (including Mntllstion crifcna) been met7 

HAW interdisciplinary chocks been compbted? 

H a r  lho eimpl i i ty  of l he  design been opIknKed? 

Ha- energy conremat ion desqn  faatuma been incorporated IO minimar the conaump& of a n r g ~ ?  

HIM underpround u l i l i n  been appmpriatel7 conr idend?  

Haw plant ar-builtr been fully considered in interlace review? 

itcms 

3. 

4. 

5 .  

6. 

7 .  

8. 

- 1. NUCLEAR AND INDUSTRIAL SAEW 

A. GENERAL 

I 

YE: 

0 

0 

0 

0 

0 

df 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

d 
0 

0 

0 

D 
D 
0 
0 
D 
0 

I 

N 

I 

C 

t 

[: 

0 

c 

c 

c 

C 

C 

a 
a 
0 

0 

0 

0 

0 

0 

0 

O 

D 

D 

3 

3 

3 

3 

3 
3 
3 
3 
I 
I - 
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Attachment D - Sample of Independent Review Checklist (cont 'd)  I $38 
NOTE: X s  is  a penanc simpb orJr Chacklirt mufl b. Cu8toMed for the rpacfK deripn under m - y .  

E. CRITICALITY S A M  

1. 

2. 

3. 

Has a criticrltty srfery evrkr&n been dam? 

I1 changes h oparrtion or aquipment M 

A n  tha p r o p o ~ d  f o n t d s  d e q u d e  to assum criticalify -f.t). k.0.. dmidstratiw. conftgvradon, process)? 

Would t h i s  c b r p e  t h e  conclusions 01 the evalurhn? 

111. TECHMICALIPLAW ENOINECRINO 

A. GENERAL 

1 .  Am matends p r a r s t .  prR..  and aquipment suhable for W q w  rppkat ionl  

2. t i am p a r f o n n w  mquir~monts bean contidorsd? 

a. G p x i ~ y ?  
b. rat in^? 
c. Syatem output? 
d.  Reliebilii? 

3. Haw c.kulathor been psrlormed a d  pmvided to support dosgn ompr*? 

4. Ale control devices of proper rype and bdequrts for purpo-.) 

5. Haw previous operating and mrintoruncs expcmnce becn cmrktemd? 

6. H s r  the use 01 mochenkd equipment in radioactim areas b u n  rninimbd? 

7. Ha8 technical riJ. srre8smsnt bean conskfefd fi.0.. rtate-of rh.-rrl wrvuc prowd design)? 

8. Haw dl nscesraty coder and ntrndadr bren Ldentlfied and a c o m p b m  rveluerjon considend? 

9. Hac tert'ng been property ddressed? 

10. Has appficrricn ot bvlomatk data pfocetring bsOn rppropdctv considered? 

-----_ - 
' P  

C.  H t W A N I C A l  

1. Haw machviJ  mquirements been concaered? 

a. Vibr.tDcr7 
b. Stress? 
c. Shock? 
d.  Re.ctanlOtwl? 

Haw 8VutUd mquiremsnts for aquipmsnt loudations ard pi01 ruppons been p r ~ r i d d ?  1. 

- 
YE 

C 

C 

C 

d 
0 

0 
0 
0 
0 

0 

0 

0 

0 

0 

0 

d 
D 

0 

0 
0 
0 

0 

0 

D 

0 

0 
0 
0 
0 

0 

0 

D 
D 
D 
D 
D 
D 

3 
3 

3 - 

- 
N 

r 
c 
C 

c 
c 
C 
C 
C 
C 

d 

c 
0 

0 

0 

0 

0 

0 

0 

0 
0 
0 

0 

D 

D 

3 

& 
2 
3 

2 

3 
3 
3 
I 
3 
3 

3 
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Attachment D - Sample o f  Independent Review Checklist ( c o n t ’ d )  6 

H O ~ ~ .  m,, ,, , pemnc sample onty Checklust must be cuctomoed for lha e p e c f r  deslpn under revlev 
1 

(3 

C 
0 
0 
0 
0 
0 

F. 

. . . . . . . . .. 

environment el 

. . 

conditions 10 which 

I 

1 

I 

t 
t 
0 

0 

0 

a 
C 

C 

( 

I 

I 
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6. STARTUP AND TESTIN0 

1 ,  naM .depuate pro-operational t a d  rsquinmsntr  been  adequately specified. ' k b d a n g  acceptance cricerie? 

Attachment D - Sample o f  Independent Review Checklist ( c o n t ' d )  

C. 0PERATK)N 

1. Have opeidion requinments under various condicbnn been considered? 

2, ~riCL.1 puimeten to be conironed during operation c b a d v  identifad? 

D. MAINTENANCE AND REPAIR 

1. p&r m a i n t e n m e  and npii r  rxpsrience related to timlu i y s t e r n i  and kerns been conridcmd? 

9. Ham deconlarninabon and daommirrmnm@ b e e n  considered? 

0 

0 
0 
0 

0 

0 
C 
0 
C 
13 
C 

0 

0 

0 

0 

0 

0 

C 

0 

0 

0 
- - 

d 

0 
0 
0 

0 

0 
0 
0 
0 
0 
0 

0 

D 

0 

0 

0 

0 

0 

0 

0 

0 
- - 
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Attachment 0 - Sample o f  Independent Review Checklist 

1. Are conlrolc wen otgbf3bed? 

2. Arc conlrolc b c e l b d  fcu anicknt opeiationl 

- 

1 
# 
9 
m 
II, 
A 
R 

# 
0 

O 
0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

N O  

13 

0 

0 

0 

0 

0 

0 

0 

D 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 
0 

0 

0 

0 

D 

0 

0 

3 

3 
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5 8 T  Attachment D - Sample o f  Independent Review Checklist (contbdr '  
- 
NO 

D 

0 

E 

C 

C 

C 

C 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

O 

D 

D 

D 

3 

3 

3 

3 

I 
I 
I 
1 
1 
1 - 
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Attachment 0 - Sample of Independent Review Checklist (cont'd) 
- _.e -- 

C. MCCHANICAL 

1. Have mechvl;cd requircmrnts been coneids~t& 

cap=*? 
6 .  Rating? 
c .  System ov(put? 
6.  R e l * s S ; l q ?  

4. Arc control d e k e a  of piopcr type mnd 8daquelo for purpo$s? 

6. H e r  the u a  o f  mechanical equipment m redbsctive arere been min;mucd? 

- 
h( 

- - 

0 

0 

0 

0 
0 
0 
0 

0 

0 

0 

3 

3 

I2 

0 

C 

3 

3 
3 
3 

3 

r' 

c 

!, 
t 
I 
ir 

I 

1 

0 
6 

0 - 
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Attachment 0 - Sample o f  Independent R e v i e w  Checklist (cont'd) 

0 .  I l ~ C l R I C * L  

E. tlvll 

f. MATERIALS 

A. C E h ' l R A I  

- 

C 

C 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 

c 
* 
0 

0 

0 

0 
O 
D 
0 

I 
I 
0 

(I 

2 

0 

I 

C 

D 

r 

0 

3 - 

- 

I 

I 
I 
I 
I 
I 
I: 
I 

( 

C 
C 
c 
C 

C 

c 

C 

c 
c 
C 
C 
C 
c 
C 
G 

0 
0 

a 

c1 

D 

3 

3 

3 

I 

) 

0 

0 - 
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Attachment D - Sample of Independent Review Check1 i s t  (cont ' d )  
- -I - .- -- - 

I-_- 

- 

C 
C 
C 

C 

n 
0 
0 
0 
O 
0 

0 

0 

O 

D 

3 

3 

3 

3 

1 

1 
- - 
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~ / ~ = h l o r A P L I w - e  - 
Attachaent 0 - Sample o f  Xndependent Revlew Check1 1st  

- 
Nc 

a 
0 
s 
P 
0 

0 

O 
D 
0 

0 
0 
0 
0 
0 
D 
0 
0 

0 

0 

(3 

0 

0 

G 
I= 
t 
0 

C 

3 

0 

0 
0 
3 
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Attachtpant D - Stunple of Indepsndent Review Checkllrt (cont'd) ' UE,AP* - - k q % U €  
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Attachment D - Sample o f  Independent Review Checklist (cont’d) . 

- 
No 

O 
f 

D 

0 
0 

U 
0 
0 
D 

O 
D 

D 

a 
0 

0 

0 

0 

Q 

0 
0 
0 

0 

0 
C 

D 

D 
t 
0 
0 

0 

i3 

(3 
0 
0 
0 
D 
0 

P 

0 
D 

- 

- 
4 
0 
a 

. -  

0 

O 

0 

0 
Q 
0 
D 

a 

d 
D 

a 
0 

0 

0 

61 

Q 

0 
0 
0 

K 

59 
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D 
0 
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0 
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0 
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WCUNENT NO. 12-4008 

Attachment D - *le o f  Independent Review Checklist (cont'd) . 

v. 
A. CEWLUL 

- 
uo 
D 

0 
0 
0 
D 
0 
0 
0 

O 

0 
0 
D 
0 

D 

0 

0 

0 

0 
0 
D 
0 
D 
tl 
0 
0 
0 s 

0 

0 

0 

0 
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Mat- 1 Attachment 0 - Sample . Independent Revlow Checklist 

L 

LI 

IO 
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D 

c 
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0 

n 
0 
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0 
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0 
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DOCUMENT NO. 12-4008 

Attachment D - Sample of 10, -7endmt Revfew Checklist (cont'd) 

3 

NO 

0 

0 

0 

0 

13 

D 
0 
0 
0 

P 
O 

0 

D 

c3 

0 

0 

0 

0 

0 
0 

0 

a 

0 

C 

P 
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O 
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Attachmnt 0 - Sample of  111: venderit  Review Checklfst (cont'd) 
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ATTACHMENT D 
PLAN OF THE DAY 

UNH Neutralization Project Design Review 

This section contains: 

Plan of the Day with notes 

Supplemental Information 

Attendance Sheets 
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KEY ISSUES 

0 

0 

0 

0 

0 

0 .  

0 

0 

0 

0 

0 

0 

6 

e 

SAR - Authorization Basis - Consistent 
with Design (USQ's) 

Heat. Tracing 

Documenting for Vendor Deliverables/ 
Specs Changed by Construction 

Valve Leaks / Didn't Get Valves 
Spec i f i ed 

Flow to' Totalizer Doesn't Work 

Valve Location Not Specified / 
Construction Location Poor 
for Maintenance 

Desi n Basis for Diaphragm Pump / 
Upda +--- e Drawings / I L C ~ /  ~ ~ ~ ~ ~ d .  

Weld Failure / Pipestress / Weld 
Inspection / Hangers 

Remediation Pressure Instruments / 
High Trip Pump, High Trip Pressure 

Secondary Containment Adequate 

RESPONSIBILITIES 

Ubbes 

Worsl ey 

Reu t c ke 

Reutcke . 

Pyrz 

Pyrz 

PyrzlWorsl ey/Kortier 

Roberts /Wor s 1 ey/Kor t 

Pyrz 

Roberts/Wors 

Becket t 

7 P y w  L 

TARGET 
-39 

COMPLETE 





1/11 /95  
1 /12 /95  
1 / 13/95  
1/ 16 /95  
1/ 17 /95  
1 /18 /95  
1 /19 /95  
1 /20 /95  

UNH 7 :30  AM MEETINGS SCHEDULE 

3RD FL. CENTRAL 
4TH FL. CENTRAL 
BOB HECK'S OFFICE 
3RD FL. CENTRAL 
4TH FL. CENTRAL 
4TH FL.  CENTRAL 
4TH FL. CENTRAL 
4TLJ FL. CENTRAL 
a 

THESE WILL BE ONE HOUR SESSIONS. 



PLAN OF THE DAY - J A N U A R M .  1995 

KEY ISSUES 

SAR - Auth ri ation Basis - Con 
Design (USQ's) 

i stent 

Heat Tracing 

Documenting for Vendor Del iverablesl 
Specs Changed by Construction 

Valve Leaks / Didn't Get Valves 
Spec i f i ed 

Flow to Totalizer Doesn't Work 

Valve Location Not Specified / 
Construction Location Poor 
for Maintenance 

Design Basis for Diaphragm Pump / 
Update Drawings 

Weld Failure / Pipestress / Weld 
Inspection / Hangers 

Remediation Pressure Instruments / 
High Trip Pump, High Trip Pressure 

Secondary Containment Adequate 

RESPONSIBILITIES 

Ubbes 

Worsl ey 

Reutcke 

Reutcke 

Pyrz 

\ Pyrz/Worsl ey/Kortier 

Robert s/Worsl ey/Kort i er 

Pyrz 

Roberts/Worsley/Kort i er 

Ongoing 

1/17/95 

) / / q  v 
m5 

1/13/95 

1/17/95 

1/17/95 

TARGET 
?BE . COMMENTS 

Pyrz advised to get current version of SAR circa 1/11/95 
and list o f  USQ's. SAR plus USQ list authorization 
basis. 

TBD 

- 
A 3  

- 
+@ 

Since 200 actions are involved, the team will report 
only important issues. 
seamless v s .  seam pipe, hoses. 

Issuesper 1/11/95 reported; 

No change. 

of gesign bu~+Y 

instrumentation requirements. 

SA- Fr~ly\C / W C C &  L', 
.cfab+- b C d A  

Draft response due by 1/11/95 per DOE-0374-95, 12/30/94. 
I 

Model 1 i ng in process. 

Same date and comment as item #5.  

Waiver process as required by GDC will A f o l l o w d  . 
h 

I I I 111.- 
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PLAN U t  IHt UAY - JANUARY l Z ,  l Y Y 5  

KEY ISSUES RESPONSIBILITIES 
TARGET 
TRB 

1 .  
SAR - Authorization Basis - Consistent 
Design (USQ's) 

Heat Tracing 

Documenting for Vendor Deliverables/ 
Specs Changed by Construction 

Valve Leaks / Didn't Get Valves 
Specified 

Fllow to Totalizer Doesn't Work 

V,alve Location Not Specified / 
Construction Location Poor 
for Maintenance 

Design Basis for Diaphragm Pump / 
Update Drawings 

Weld Failure / Pipestress / Weld 
I'nspection / Hangers 

Remediation Pressure Instruments / 
High Trip Pump, High Trip Pressure 

Secondary Containment Adequate 

Ubbes TBD 

Worsley TBD 

Reutcke Ongo i ng 

Reutcke 

Pyrz 1/17/95 

Pyrz 

Pyrz/Worsl ey/Kort i er 1 / 17/95 

Roberts/Worsl ey/Kort i er 1/13/95 

Pyrz 1 / 17/95 

Roberts/Worsley/Kortier ' 1/17/95 

i'. 

Pyrz advised to get current version of SAR circa 1/11/95 
- and list o f  USq's. 
basis. ' 

SAR plus USQ list is authorization 

Since 200 actions are involved, the team will report 
only important issues. Issues per 1/11/95 reported; 
seamless vs. seam pipe, hoses. -,- 

Item will be resolved with preparation of Design 
Criteria Package -- see item #7; pump change redefines 
instrumentation requirements. 

Stan Frank/McCall to identify location. 
1x3 13.- &s++ 0,. =t 

Draft response due by 1/11/95 per DOE-0374-95. 12/30/94. 

Model 1 i ng in process. 

Same date and comment as item #5.  

Waiver process as required by GDC will be followed. 



!EY ISSU~S 

1) P lsn /Procedure  f o r  Techn ica l  Review 

i2) Develop , V e r i f i c a t i o n  Test (Hydro.) 

13) 

!4)  Batches Exceed FSAR L i m i t s  

TECHNICAL HEETINGS 

1) Weld F a i l u r e  Ana lys i s  

2 )  Develope V e r i f i c a t i o n  Tes t  (Hydro) 

De?d Leg i n  UNH Trans fe r  L i n e  
I 

I 

RESPONSIBILITIES 

Becke t t  

Pyrz  

Rober ts lHuey lPyrz  

Pyrz 

RESPONSIBILITIES 

Maurer 

Pyrz 

TARGET 
TRB COMflENlS 

1/13/95 Inpu ts  from team p a r t i c i p a n t s  t o  Becket t  1/13/95 a.m. pe r  
Eng ineer ing  procedure 12-4008. 

Parsons t o  i d e n t i f y  hydro  procedures 
and stand ready t o  i ssue  new hydro procedure.  

L i n e  i s  deadended; may n o t  f l u s h / d r a i n .  - rJ , ,p  / --k-- 

1/18/95 

1/12/95 Vendor r e p o r t  due t o  Maurer 1/11/95. - L /,L( IC/ b% 1 

1 / 17/95 Proposed rehydro  t o  p rove  p i p i n g  system i n t e g r i t y .  



. . .. 

. ... . . .- 
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KEY ISSUES 

SAR - Authorization Basis - Consfstent 
Design ( U S Q ' s )  

Heat Tracing 

Documenting for Vendor Deliverables/ 
Specs Changed by Construction . 

Valve Leaks/Didn't Get Valves Specified 

Flow to Totalizer Doesn't Work 

Valve Location Not Specified/ 
Construction Location Poor 
for Maintenance 

Design Basis for Diaphragm Pump/ 
Update Drawings 

Weld Failure/Pipestress/Weld 
Inspection/Hangers 

Remediation Pressure Instruments/ 
High Trip Pump, High Trip Pressure 

Secondary Containment Adequate 

Plan/Procedure for Technical Review 

PLAN OF THE DAY - JANUARY 13, 1995 

RESPONSIBILITIES TARGET 

Worsley 

Reutcke 

TBD 

TBD 

Ongoing 

Reutcke 

P y r z /c=, w d.L- 1/17/95 

Pyrz/Worsl ey/Kort i er 1/17/95 

Roberts/Worsley/Kortier 1/13/95 

Pyrz / ~ ~ 9 ~ ; ~ . l ~  1/17/95 

Roberts/Worsley/Kortier 1/17/95 

Beckett 1/13/95 

COMMENTS 

Pyrz advised to get current version of SAR circa 1/11/95 - and list o f  USQ's. SAR plus USQ list is authorization 
basis. CLLa-4-y RKLk*;'ct' 

Since 200 actions are involved, the team will report 
only important issues. Issues per 1/11/95 reported; 
seamless vs. seam pipe, W. 

Why were two sets purchased and one set used. 

Criteria Package -- see item #7; pump change redefines J )  
instrumentation requirements. 

Frank/McCall to identify location. 
-O-pm. 

Item will be resolved with preparation of Design .C 

Pyr7 to m p e t - l r l i t b  

Draft response due by 1/11/95 per DOE-0374-95, 12/30/94.  

m 
en 
m 

Same date and comment as item # 5 .  

Waiver process as required by GDC will be followed. 

Inputs from team participants to Beckett 1/13/95 a.m. per 
Engineering procedure 12-4008. 
for review 1/16/95.  

Beckett to assemble inputs 

I 



. .  . .  

PLAN OF THE DAY 

12) Develop Verification Test (Hydro) 

6 13) Dead Leg in UNH Transfer Line 

14) Batches Exceed FSAR Limits 

15) Logic for Schedule Development 
Responsibility 

TECHNICAL MEETINGS 

1) Weld Failure Analysis 

2) Develop Verification Test (Hydro) 

Pyrz 

RobertslHueylPyrz 

Pyrz 

Kortier/Brettschneider/ 
Kortn i cki 

RESPONSIBILITIES 

Maurer 

Pyrz 

1/18/95 

1/16/95 

TARGET 

1 /12/95 

1/17/95 

t 

Parsons to identify hydro procedures and stand ready 
to issue new hydro procedure. 

Line is deadended; may not flush/drain. 
line is to be flanged, need for hydro was questioned. - 
See Item #l. 
specified in SAR. - 0-a @t+L.-. s ' t & & l ~ ~  

Work activities and their interelationships are to be . 
identified. Lapse times will be assigned later. 

Partial explanation 

b& 
Concern is based on enrichment limits/grams 

COMMENTS 

Vendor report due to Maurer 1/11/95. Technical meeting 
scheduled for 1/13/95, 3:OO p.m. at Springdale. 

Proposed rehydro to prove piping system integrity. 

2 



TECHNICAL REVIEW 

NUCLEAR MATERIAL LIQUID HANDLING 

DESIGN 

Available design data was reviewed for technical adequacy and operability. This 
data included performance and procurement specifications, design drawings, 
relevant meeting notes, Project Order Plan, Scope of Work and Field Change 
Requests. Due to the relatively short operating life of this project and 
followint Docu; ;ment No. 12-4008, Rev.0, dated 9-16-94, Independent Design 
reviews, Attachment C, page 13 of 20, number 4 under'Genera1 Comments, states 
that "Common sense should be used when making all comments." This i s  the 
approach taken. 
The drawings and specifications are sufficiently clear, adequate and unambiguous 
to provide what is required. The specifications refer to codes and standards 
that meet the requirements for transferring and processing the UN solutions 
safely. Documentation o f  the change from progressive cavity to air diaphragm 
pumps was found only on the design drawings. Additional writted documentation 
should be prepared and filed accordingly, stating the rationale for the change 
from the procurement specifications. The diaphragm pumps are a good choice for 
transferring this liquid with suspended solids and met "fit for purpose" 
guidelines. The progressive cavity pumps are a better fit for more viscous 
materials at higher operating pressures. The diaphragm pumps meet all of the 
design requirements and have the advantages of simplicity of design and controls, 
able to run dry without damage, can be used in all electrical classifications, 
no rotating parts to balance, ease of maintenance, flow control achieved by 
simply controlling the inlet air pressure, mechanical seals not required and high 
pressure relief or bypass not required. 

IMPLEMENTATION / INSTALLATION 

. A  site visit to review the installation found the conversion of the pump skids 
in progess. Additional bracing had been attached to the ;pump outlets to reduce 
transmitted vibration to the piping system. It i s  recommended that the pump 
manufacturer be consulted for this and also the recommended length o f  flexible 
outlet piping necessary to reduce vibrations transmitted to the system. Some 
vibration is considered normal for these type o f  pumps due to their design and 
construction. Overall construction, fabrication and installation appeared to 
meet good engineering practices. The phusical locations of the pump skids are 
restricted to spaces available in each area. This is not the best arrangement 
but considering the relatively short operating life of the system from the Scope 
of Work document, it is workable and should not restrict operations unduly. The 
piping installation and routing appeared adequate for this service, considering 
the interferences with existing piping and equipment. Pipe supports should be 
reviewed for each location to verify that pipe expansion is considered for the 
system and undue stresses are not possible due to misapplication o f  hanger types. 



Secondary containment was evident around all ofthe UN storage tanks. There have 
been some leaks identified, from a s  low as one drop per day to several drops per 
hour. Most of the leaks appear to be from nozzle locations with blind flanges. 
At least one blind flange was carbon steel and not stainless as the rest of the 
tank materials. This is an obvious source of a leak due to the corrosiveness 
of the UN solution. Leaks due to tank integrity were not able to be determined 
because of access restrictions and tank insulation. The impact on leakage rates 
should be considered when each tank is emptied. A s  mixers are put into operation 
and tank contents recirculated prior to transfer, the possibility of increased 
leakage exists from velocity (circulation) effects in each tank. A s  the tank 
level is reduced, this effect along with hydrostatic head reduction will reduce 
the leakage rates to zero when the tank is empty. Pump suction through a dipleg 
inserted in each manway necessitates some simple vapor cover to reduce any 
emissions and for personnel safety also. 

PROCUREMENT / INSPECTION 

Purchase orders were not available for review, so no comments can be made 
concerning this. The purchase specifications require testing prior to delivery 
along with certificates verifying the type of quality assurance performned on the 
equipment. No reports were found that verified the equipment conformed t o  the 
specification requirements. It is recommended that all testing and inspection 
requirements be performed where and when required and waivers from shop testing 
not be considered. The level of detail requirements in the specifications and 
data sheets provide for a wide range of responses from bidders that will meet the 
requirements listed but are not suitable for the intended service. This makes 
it very difficult to disqualify any bidder for technical non-compliance. Vendors 
should provide proof of successful operation in similar service and conditions 
with the same materials of construction as specified with their bid package. 
This will remove prototype equipment and inexperienced vendors from even being 
considered. 

PRE-OPERATIONAL TESTING / VERIFICATION 

At mechanical completion, prior to any testing, a complete walkdown of the system 
should be performed to verify installation agreement with the flow sheets. Tag 
numbers need to be confirmed on all equipment, valves, panels, etc., to verify 
that implementation agrees with the design. A functional check-out should be 
performed on control and power logic to verify agreement with design. A full 
system hydro test should be performed to prove system integrity against leaks. 
Additional hydro tests should be performed each time the transfer pump skid is 
moved or any connections broken. These hydro tests should be limited to the 
components affected by the use of isolation valves. Worker washdown stations 
should be provided in the vicinity of the tanks and pump skids to meet OSHA. The 
permanent washdown stations have had the water turned off and the hazard posed 
by the UN solutions will require some worker safety features. 



START-UP AND TRAINING 

Operator understanding and familiarity with the intended operation is mandatory 
for successful completion and also to insure personnel safety. A training 
program for all operators in a classroom setting would provide operating 
instructions and sequencing events to help insure their safety. After completion 
classroom training, dry-run training should show the location of pump skids, 
valves which need t o  be operated and washdown facilities. This training should 
be documented to verify that adequate steps have been taken to meet restoration 
requirements. After completion of training and proper documentation, it is 
recommended that water be used for start-up to further familiarize the operators 
with the system, Now the operators should be ready to introduce the UN solutions 
for transfer and processing. . 

RECOMMEND AT I ON S 

Specific recommendations are discussed in each section above and are summarized 
bel ow: 

1)  

2 )  

Document the design change from progressive cavity to diaphragm type pumps 

Consult pump manufacturer for agreement with additional bracing that has 
been installed and also need for pulsation dampener on pump outlet 

3 )  Consult pump manufacturer for recommendation of length of flexible outlet 
connection necessary to reduce transmitted vibration (may be combined with 
need for dampener above) 

4 )  Review pipe supports for proper type at each location 

5 )  Impact o f  starting mixers and circulating contents on any existing leaks 

6) Verify that all sludge has been fluidized and tank contents are uniform 
This may be more difficult with the 4 large before transferring contents. 

horizontal tanks. 

7)  Verify testing at point of manufacture for all equipment per P . O .  
requirements. 

8) 

9) Provide portable washdown stations. 

Check installation against flow sheets upon mechanical completion. 
\ 

10) 

11) 

Provide detailed training for operators. 

Heat tracing temperature4 use minimum available or restrict operation to 
ambient conditions not requiring tracing. 

12)  Existing lines that were shutdown and blocked in may have UNH solution, need 
to determine this and develop plan for processing. 
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PLAN OF THE DAY - JANUARY 1995 

KEY ISSUES RESPONSIBILITIES TARGET COMMENTS 

1)  SAR - Authorization Basis - Consistent Kortier/Hiles 
Design (USQ’s) 

2) Heat Tracing Worsley 

3) Documenting for Vendor Deliverables/ Reutcke 
Specs Changed by Construction 

4) Valve Leaks/Didn’t Get Valves Specified Reutcke 

5) Flow to Totalizer Doesn’t Work Miller/Pyrz 

6) Valve Location Not Specified/ 
-. 

Construction Location Poor 
f o r  Maintenance 

TED Pyrz advised to get current version o f  SAR circa 1/11/95 
- and list o f  USQ’s. SAR plus USQ list is authorization 
basis. Concern over batches exceeding SAR limits -- see 
item #14 below; is ongoing and can’t find reference in SAR. 

- ( 0 4  -lJ:?M ’ \ 
TBD -/. d p “  eL 
Ongoing Since 200 actions are involved, the team will report 

only important issues. Issues per 1/11/95 reported; 
seamless vs. seam pipe. Hoses are a non-issue. Approx. 
25 procurements by other than construction are being 
reviewed 1/16/95. - 
Why were two sets purchased and one set used. 
3 inch ball valves from local vendor. 

1/17/95 Item will be resolved with preparation o f  Design 

Leakers were 

Criteria Package -- see item #7; pump change redefines 
instrumentation requirements. 

Frank/McCall to identify location. 
Frank 1/13/95, 1:OO pm. / k>;s/JI? .~,*~c-, .u-A~.,.A-+ -1 {; p r w -  4- w 

Pyrz to meet with 

7) Design Basis for Diaphragm Pump/ Pyrz/Worsl ey/Kortier 1/17/95 Draft response due by 1/11/95 per DOE-0374-95, 12/30/94 
Update Drawings Parsons contact is Scott Vaaler. 

8) Weld Fai 1 ure/Pipestress/Weld Roberts/Worsley/Kortier 1/13/95 Modelling is complete. Analysis run: are bei g made 
as needed. - ( k l \ C  P s o f k ~ & , ~  - “.-e) Inspection/Hangers 

High Trip Pump, High Trip Pressure 
9) Remediation Pressure Instruments/ Mi 1 1  er/Pyrz 1/17/95 Same date and comment as item #5. cn 

a3 
10) Secondary Containment Adequate Roberts/Worsley/Kortier 1/17/95 Waiver process as required by GDC will be followed. 

lpm& ( 5 , w )  w u d s  l ’ * T Y  ’0 W&, G) 

5’ 



11 

12 

Plan/Procedure for Technical Review 

Develop Verification Test (Hydro) 

Dead Leg in UNH-Transfer Line 

Batches Exceed FSAR Limits 

Logic for Schedule Development 
Responsibility 

TECHNICAL MEETINGS 

1) Weld Failure Analysis 

2) Oevelop Verification Test (Hydro) 

Bet ket t 1 / 13/95 

Pyrz 1/18/95 

Robert s/Huey/Pyrz 

Kortier/Hiles 

Becket t/Kortn i ck i 1/16/95 

RESPONSIBILITIES TARGET 

Maurer 1/12/95 

Pyrz 1/17/95 

Inputs from team participants to Beckett 1/13/95 a.m. per 
Engineering procedure 12-4008. 
for review 1/16/95. 

Meeting scheduled 1:OO pm, 1/17/95, at Parsons to 'confirm 
results of design review and establish redesign/path forward. 

Beckett to assemble inputs 

line is deadended; may not flush/drain. 
line is to be flanged, need for hydro was questioned. 

Partial e x p l a n a t i o n 5  

A&%! 

3%> 
See Item 11. Concern is based on enrichment limits/grams L 

Work activities and their interelationships are to be 

specified in SAR. - pa+.- 

/ identified. Lapse times will be assigned later. 

COMMENTS 

Vendor report due to Maurer 1/11/95. 
scheduled for 1/13/95, 3:OO p.m. at Springdale. 

Proposed rehydro to prove piping system integrity. 

Technical meeting 



.. .. 
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PLAN OF THE DAY - JANUARY 1995 

KEY ISSUES 

SAR - A u t h o r i z a t i o n  Bas is  - - m s i s t e n t  
Design (USQ's) 

Heat T rac ing  

Documenting f o r  Vendor Del i v e r a b l e s /  
Specs Changed by Cons t ruc t i on  

Va lve  Leaks /D idn ' t  Get Valves S p e c i f i e d  

Flow t o  T o t a l i z e r  Doesn' t  Work 

Va lve  Loca t ion  Not  S p e c i f i e d /  
Cons t ruc t i on  Loca t ion  Poor 
f o r  Maintenance 

Design Bas is  f o r  Diaphragm Pump/ 
Update Drawings 

Weld Fa i  1 u re /P ipes t ress /Weld  
Inspec t ion /Hangers  

RESPONSIBILITIES 

K o r t i e r / H i l e s  

Worsley 

Reutcke 

Reu t c ke 

M i l l e r l P y r z  

Worsley 

Pyrz /Uors l  ey /Kor t  i e r  

Roberts/Worsl e y / K o r t i e r  

TARGET 

TED 

TED 

Ongoing 

1/17/95 

1/17/95 

1/13/95 

COMMENTS 

Pyrz adv ised - 3  g e t  c u r r e n t  v e r s i o n  o f  SAR c i r c a  1/11/95 
- and l i s t  o f  U S Q ' s .  
bas is .  .Concern over batches exceeding SAR l i m i t s  -- see 
i t e m  #14 below; i s  ongoing and can ' t  f i n d  re fe rence  i n  SAR. 
A reminder:  t h e  SAR i s  c o n t r o l l e d  by c o n f i g u r a t i o n  management r u l e s ,  
i .e . ,  d i scuss ions  about ' w h a t - i f s '  a re  N/A. 

SAR p l u s  USQ l i s t  i s  a u t h o r i z a t i o n  

Since 200 a c t i o n s  are  invo lved,  t h e  team w i l l  r e p o r t  
o n l y  impor tan t  i ssues .  Issues  p e r  1/11/95 repor ted ;  
seamless vs. seam p ipe .  Hoses a re  a non- issue. Approx. 
25 procurements by o t h e r  than c o n s t r u c t i o n  a re  be ing  
reviewed 1/ 16/95. 

Why were two s e t s  purchased and one s e t  used. 
3 i n c h  b a l l  va l ves  f rom l o c a l  vendor. 

I t em w i l l  be reso lved  w i t h  p r e p a r a t i o n  o f  Design 
C r i t e r i a  Package -- see i t e m  #7; pump change r e d e f i n e s  
i ns t rumen ta t i on  requirements.  

Frank/McCall t o  i d e n t i f y  l o c a t i o n .  Pyrz t o  meet w i t h  
Frank 1/13/95, 1:00 pm. Assignment reass igned t o  Ron Worsley 
as RSO E N G .  

D r a f t  response due by 1/11/95 p e r  DOE-0374-95, 12/30/94. 
Parsons c o n t a c t  i s  S c o t t  Vaa ler .  

Mode l l i ng  i s  complete. Ana lys i s  runs  a re  be ing  made 
as needed. 
t o  have d i scuss ion  w /  Dave Spence. 

Leakers were 

Worsley i s  i n  touch w i t h  Safety.  

a 
cn 

dl 
Spec ia l  note:  c rack  propogat ion  ques t i on  - Herb C l a r m  



KEY ISSUES 

Remediation Pressure Instruments/ 
High Trip Pump, High Trip Pressure 

Secondary Containment Adequate 

P1 an/Procedure for Technical Review 

Develop Verification Test (Hydro) 

Dead Leg in UNH Transfer Line 

Batches Exceed FSAR Limits 

Logic for Schedule Development 
Responsi bi 1 i ty 

TECHNICAL NEETINGS 

1) Weld Failure Analysis 

2) Develop Verification Test (Hydro) 

-. 

RESPONSIBILITIES 

Mi 1 1  er/Pyrz 

Roberts/Worsley/Kortier 

Becket t 

Pyrz 

RobertsjHueylPyrz 

Kortier/Hi 1 es 

Beckett/Kortnicki 

RESPONSIBILITIES 

Maurer 

Pyrz 

TARGET 

1/17/95 

1/17/95 

1/13/95 

1 /18/95 

1/16/95 

TARGET 

1/12/95 

11 17/95 

2 

COMMENTS 

Same date and comment as item #5. 

Waiver process as required by GDC will be 
Copy of waiver to be supplied to Dave Spence. 

Inputs from team participants to Beckett 1/13/95 a.m. per 
Engineering procedure 12-4008. Beckett to assemble inputs 
for review 1/16/95. 

Meeting scheduled 1:00 pm, 1/17/95, at Parsons to confirm 

Line is deadended; may not flush/drain. Partial explanation; 
line is to be flanged, need for hydro was questioned. 

See Item #l. 
specified in SAR. Enrichment limits cannot be found in SAR. 

Work activities and their interelationships are to be 
identified. Lapse times will be assigned later. 

redesign/path forward. 

Concern is based on enrichment limits/grams 

COMMENTS 

Vendor report due to Maurer 1/11/95. Technical meeting 
scheduled for 1/13/95, 3:OO p.m. at Springdale. 

Proposed rehydro to prove piping system integrity. 



DESIGN VERIFICATION REPORT 
ACTION ITEMS 

i t i a t 9 5  

PIPING STRESS ANALYSIS - Action: Ken Roberts 

Provide a report detailing the piping stress analysis of all UNH piping and hanger systems. 
The analysis shall be based on the present configuration of piping as obtained through field 
observations of piping runs, piping material identifications provided by FERMCO, and 
location and configuration of piping supports. Assumed fixed supports shall be clearly 
identified. The report shall be performed for operating temperatures of 50, 150, and 250 
deg F. The report shall identify stress levels at fixed supports. Any stress levels 
exceeding material limits shall be clearly identified. Isometrics of each piping run shall be 
included. Recommendations for modification or loosening of pipe supports to reduce 
piping stress levels shall also be included. 

WELDING ANALYSIS - Action: Herb Clark/Ron Worsley 

Provide a report detailing the analysis of the failed UNH carbon steel pipe weld. The report 
shall contain a complete summary of tests performed, observations made, and indicated 
failure mechanism and cause(s). A recommendation for inspection of any other suspect 
carbon steel pipe welds shall also be provided. The inspection procedure shall identify 
method t o  be used and criteria for acceptance of pipe welds. 

/ 

SAR - VALIDATION AGAINST UNH SYSTEM - Action: Tony Pyrznim Hiles (Parsons) 

Assure that design matches authorization basis in SAR. Verify by walk-thru. Report on 
items that were changed and red-line or as-build changes. NOTE: SAR is a document 
controlled under Configuration Management and requires Engineering signature for change 
in addition to normally required signatures. Clarify Joe Patton comment on concern for a 
potential batch that may have enrichment higher than acceptable. 

OPERABILITY/MAINTENANCE - Action: Ron Worsley 

Review location and access instruments, controls, valves to promote safety in operation by 
providing reasonable accessibility t o  operators. Also review UNH system design against 
potential OSHA concerns. Make recommendations for design changes. 

Evaluate dead leg in UNH transfer line for operational and safety basis. Line is deadended 
and may not drain. Provide analysis with a recommendation for correcting. 

HEAT TRACING - Action: Ron Worsley 

Provide memo addressing heat tracing on  the UNH system. Heat tracing is only required 
for freeze protection, not for process requirements. Specifications call for 80 psig steam; 
plant has 150 psig steam available. Based on the results of the pipe stress analysis, the 
maximum temperature that does not overstress the pipe support system will determine 
what level of steam can be used, The design specifications and drawings will need to  be 
revised to  reflect any change from present status. Heat tracing is an  option based on 

-- . 
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ambient conditions at the time of UNH operations. 

DIAPHRAGM PUMP - Action: Tony Pyrz 

Provide record of vendor concurrence on support modifications and nozzle loadings, Pump 
vendor must agree on additional supports installed for vibration reduction. Further 
discussion and design checks will determine i f  this is advisable or even necessary wi th  the 
current system design. 

INSTRUMENTATION FOR DIAPHRAGM PUMP - Action: Tony Pyrz 

Determine controls necessary for diaphragm pumps. The replacement of the progressive 
cavity pumps with air operated diaphragm types requires a significant change in the 
method of instrumentation necessary for control purposes. Minimum/maximum flow 
requirements need verification for the UNH transfer, neutralization, and Magnesium 
Hydroxide transfer pumps. 

MATERIAL CONFORMANCE - Action: Steve Reutcke 

Review receiving/inspection records to assure that procured material meets the design 
requirements. Make recommendation(s) on actions necessary to ensure integrity of the 
UNH system. 



PIAN OF THE DAY - JANUARY 18, 1995 

I 

KEY ISSUES 

2 

3 

SAR - Authorization Basis - Consistent 
Design (USQ’s) 

Heat Tracing 

Documenting for Vendor Deliverables/ 
Specs Changed by Construction 

Valve Leaks/Didn’t Get Valves Specified 

Flow to Totalizer Doesn’t Work 

Valve Location Not Specified/ 
Construction Location Poor 
for Maintenance 

Design Basis for Diaphragm Pump/ 
Update Drawings 

Weld Fai lure/Pi pestress/Weld 
Inspection/Hangers 

I 

\ 
‘1 

RESPONSIBILITIES 

Kortier/Hiles 

Wors 1 ey 

Reutcke 

Reutcke 

MillerlPyrz 

Worsley 

PyrzlWorsl ey/Kortier 

Roberts/Worsl ey/Kortier 

TARGET 

TBD 

TBD 

Ongoing 

1/17/95 

1/17/95 

1 /13/95 

COMMENTS 

Pyrz advised to get current version of SAR circa 1/11/95 
- and list of USQ’s.  SAR plus USQ list is authorization 
basis. Concern over batches exceeding SAR limits -- see 
item #14 below; is ongoing and can’t find reference in SAR. 
A reminder: the SAR is controlled by configuration mana ement rules, 
i.e., discussions about ’what-ifs’ are N/A. bo,% c-,, - k,b( % 

IlcJ c G/ 
‘1 ---- 

+E% - p 4 L W  

P , X p  Since 200 actions are involved, the team will report 
only important issues. Issues per 1/11/95 reported; 
seamless vs. seam pipe. Hoses are a non-issue. Approx. 
25 procurements by other than construction are being 
reviewed 1/16/95. 

Why were two sets purchased and one set used. 
3 inch ball valves from local vendor. 

Item will be resolved with preparation of Design 
Criteria Package -- see item #7; pump change redefines 
instrumentation requirements. 

Frank/McCall to identify location. Pyrz to meet with 
Frank 1/13/95, 1:00 pm. Assignment reassigned to Ron Worsley 
as RSO ENG. Worsley is in touch with Safety. 

Draft response due by 1/11/95 per DOE-0374-95, 12/30/94. 
Parsons contact is Scott Vaaler. 

Modellina is comlete. Analysis runs are beinq made 

Leakers were 

as neede4. 
to have discussion w/ Dave Spence. 

Special note: crack propogation question - Herb Clar 

fl+v- 4: -_ 
* I /. 



. .. 

KEY ISSUES 

Remed i l i o n  Pressure Ins t rument  I 

High  T r i p  Pump, H igh  T r i p  Pressure 

Secondary Containment Adequate 

Plan/Procedure f o r  Techn ica l  Review 

Develop V e r i f i c a t i o n  Test (Hydro) 

Dead Leg . in  UNH T rans fe r  L i n e  

Batches Exceed FSAR L i m i t s  

Log ic  f o r  Schedule Development 
R e s p o n s i b i l i t y  

TECHNICAL MEETINGS 

1) We1.d F a i l u r e  A n a l y s i s  

2)  Develop V e r i f i c a t i o n  Tes t  (Hydro) 

RESPONSIBILITIES 

M i l l e r l P y r z  

Roberts/Worsl ey /Kor t  i e r  

Becket t 

Pyrz 

R0bertslHueylPyt-z 

K o r t i e r / H i l e s  

B e c k e t t / K o r t n i c k i  

RESPONSIBILITIES 

Maurer 

Pyrz 

TARGET 

1/17/95 

1/17/95 

1 / 13/95 

1/18/95 

1/16/95 

TARGET 

1/12/95 

1/17/95 

2 

COMMENTS 

Same date  and comment as i t e m  #5. 

Waiver process as r e q u i r e d  by GDC w i l l  be fo l lowed.  
Copy o f  wa iver  t o  be supp l i ed  t o  Dave Spence. Discovered t h a t  waiver 
was never prepared. Also,  f o r  des ign  rev iew purposes, i d e n t i f i c a t i o n  
o f  absence o f  wa ive r  should be t h e  focus .  

I n p u t s  f rom team p a r t i c i p a n t s  t o  Becke t t  1/13/95 a.m. per  
Eng ineer ing  procedure 12-4008. 
f o r  rev iew 1/16/95. 

Meeting scheduled 1:00 pm, 1/17/95, a t  Parsons t o  con f i rm  
r e s u l t s  o f  des ign  rev iew and e s t a b l i s h  redes ign /pa th  forward. 
I n t e g r a t e  w i t h  i t e m  #lo.  

L ine  i s  deadended; may n o t  f l u s h / d r a i n .  P a r t i a l  exp lanat ion ;  
l i n e  i s  t o  be f langed,  need f o r  hydro  was quest ioned. 

See I tem #l. Concern i s  based on enr ichment l im i t s /g rams  
s p e c i f i e d  i n  SAR. 

Work a c t i v i t i e s  and t h e i r  i n t e r e l a t i o n s h i p s  a re  t o  be 
i d e n t i f i e d .  Lapse t imes w i l l  be assigned l a t e r .  

Becke t t  t o  assemble i npu ts  

Enrichment l i m i t s  cannot be found i n  SAR. 

COMMENTS 

Vendor r e p o r t  due t o  Maurer 1/11/95. Techn ica l  meet ing a 
m 
a3 

scheduled f o r  1/13/95, 3:OO p.m. a t  Spr ingda le .  

Proposed rehydro  t o  prove p i p i n g  system i n t e g r i t y .  
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ATTACHMENT E 
REVIEW DISCUSSION 

UNH Neutralization Project Design Review 

\ 
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2.5.1.3.1 

2.5.2.6 

Attachment E-1 SAR Analysis 

UNH Solution 
Transfer 
Pumps 

Drumming 
Station 

SAR ~~ I Section Title 
Section 

2.5.2.2 Filter Feed 
Tank F43-203 

2.5.2.3 Filter Feed 
Tank F43- 
203A 

2.5.2.4 Filtrate Hold + 2.5.2.5 Precoat Tank 

Tank 25A 

2.6.1 I Storage Tank 
Connection 

2.6.1 Storage Tank I Connection 

Quote 

"...skids will have a 12-inch 
tall stainless steel pan.. . " 

"No significant modifications 
were made." 

"...nominal capacity of 10,000 
gallons." 

"...nominal capacity of 5,000 
gallons. " 

"...nominal capacity of 25,000 
gallons." 

~~ 

"...nominal capacity of 6,000 
ga I I o ns . 

~~ 

"...portable skid.. .anchored 
and connected.. . " 
"The new assembly will be 
hydrostatically tested prior. .." 

Actual Condition 

The portable skids have a 2-inch tall lip pan 
which drains through a 2-inch drain into the 
skid basin which has 11.88-inch walls which 
subsequently drains through a 2-inch drain 
line. 

New dust collector and associated ducting 
was installed. 

The Plant 8 outage charts lists 10,080 
gallons. 

The Plant 8 outage charts lists 5,278 gallons. 

The Plant 8 outage charts lists 19,800 
gallons. 

Unable to verify this number. Plant 8 outage 
chart does not list this tank. 

The portable skid will not be anchored at each 
location. 

Current plans are to leak test not hydro the 
pumps after each fitup. 
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SAR 
Section 

Section Title Quote Actual Condition 

2.6.7 

~ ~ ~~ 

' "The scrubber will remove 
90% of the inlet vapor 
contaminants." 

Receiving High 
Nitrate Slurry 
at Plant 8 

"The total capacity of the 
Tanks is 15,000 gallons." 

Plant 8 outage charts list capacity as 15,358 
gallons. '\ 

2.8.1 NOx 
Scrubber/Proce 
ss Tank 
Ventilation 

2.8.1 
Scru bber/Proce 
ss Tank 

2.8.1 NOx 
Scrubber/Proce 
ss Tank 
Ventilation 

"Inlet fume conditions will be a 
flow rate of 100 acfm and a 
temperature of 100 degrees 
F. ll 

"Scrubber exhaust fan is 
capable of pulling 100 acfm 
through the scrubber packing 
with 2-inch water gauge 
external static pressure." 

The SOT was unable to achieve a 100 acfm 
condition. Also there is no means for inlet 
temperature measurement and not all inlet 
fumes will be 100 degrees F. 

There is no way to verify this statement 
during the SOT. 

SOT was not able to achieve this criteria. 

\ 

\ 
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i 2.8.3 

SAR 
Section 

2.8.3 

Plant 2/3 
Secondary 
ContainrnentE 
pill Control 

Section Title 

Plant 2/3 
Secondary 
Containment/S 
pill Control 

"All dikes in the Plant 2/3 area 
are configured to pump to tank 
25A.. . .with the exception of 
the OK Liquor dike and the Hot 
Raffinate Building which pump 
to Tank F2E-601 . . .w 

Quote 

~ 

I.. .the secondary containment 
and sumps are visually 
inspected daily and leak tested 
monthly ..." 

Containment within the NFS Storage Area, CD 
Blend Area and Digestion Area of Plant 2/3 
will automatically pump to either F1-25A or 
F1-26A. The Denitration Area of Plant 2/3 
will automatically pump to F2E-601 or F1- 
608. The OK Liquor Area will manually pump 
to either F1-25A, F1-26A, F2E-601, or F1- 
608. The Hot Raffinate Area will manually 
DUmD to F2E-601 Or F1-608, 

Actual Condition 

UNH operations have not been leak testing 
the containment and sumps monthly. This 
testing was performed during operations but 
was suspended upon shutdown. 



. . . . . . .  

. . .  - 

. . .  . .  



c c 
c 
p 
P; n 

USQ ISSUES FOR THE UNH NEUTRALIZATION PROJECT FSAR 

SAR REQUfREMENT I LOCATION 

Transfer piping will connect to 
only one tank at a time 

2.5-1.1 

Drain valves wiil be installed on 
either side of the block valves (to 
be used for flushing) 

SAR specifies stainless steel 2.5.1.1 

2.5.1.7 

braided hose 

The pump skids have a 1 2 inch 
tall stainless steel pan built Mound 
the skid. 

~ 

2.5.1.3.1 

NON-COMPU ANCE 

Piping may be connected to more 
than one tank 

Drain valves were not installed. 

The stainless steel braid is on the 
outside of UHMWP hose. The SAR 
is misleading and it was intended to 
relerertce the UHMWP. 

I 

The pimps have a 2 inch wall and 
the skid has a buift-in reservoir to 
contain any released materier. 

- 

REOUIREO ACTION 

Requires clarification in the SAR. 
The system is designed with a 
second pump that can be connected 
to a second storage tank to 
recirculate the UNH solution. 
supplementing the agitator. 

An engineering evaluation addresses 
the deletion of the drain valves from 
the design. They were not required 
to,drain the lines. 

dequires clarification in the sAR. 
The hose identified in the SAR is 
ultra high molecular weight 
polyethelylene (UHMWPI hose 
protected reinforced by stainless 
steel sheathing. This hose is 
commonly referenced as braided 
stainless steel hose and that 
reference was inappropriately 
included in the SAR. 

The design is adequate to contain 
and direct leakage from the pumps. 
In place of a high cumbetsome wall, 
a well was built into the pump skid 
to collect and direct a leak. 

, 



SAR REQUIREMEW I LOCATION 

U N H  solution will be removed 
from the top of the storage tanks 

I 2.6.1 

The assembly connecting to the 
UNH Tanks will be hydrostatically 
tested prior to use. 

The pump skid will be anchored. 

2.6'. 1 

2.6.1 

NON-COMPU ANCE I REQUIRED ACTION 

The connection to tank F1-2 wilt be 
through the bottom discharge. This 
discharge was upgraded prior to  the 
transfer of the contents of Tank F t -  
26 and is acceptable for transfer 
from the bottom discharge. 

ank F1-2's bottom discharge was 
refurbished, tested. and accepted 
prior to the transfer of the UNH 

ASR 94-0024. The bottom 
discharge would be preferable for all 
storage tanks becasue it would 
permit complete draining of tank 
contents. Only f 1-2 has a 
refurbished bottom (a safety 
enhancement as a result of ;he 
preparation for the F1-26 transfer) 
and it will be used to  ensure 
comdete drainina of the tank. 

r solution from F1-26 to F 1-2 under 

The assembly will be leak tested, not 
iydrostatically tested prior to use. 

This is acceptable because the 
connection is on the suction side of 
the pump and would be subject to 
pressurization under normal 
operati o m y  

The pump skid will not be anchored. T engineering ewaluafion 
the pumps skids not 

requiring anchoring. The weight of 
' !he pump skid is adequate to keep it 

in place. 

/' 

A / /  i0 f ip .MhJ.J  h h e  Lm 
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SAR REQUIREMENT LOCATION 

NOx Scrubber will remove 90% of 
the vapor contaminants and pull 
100 acpm. 

All dikes in the Plant 213 area are 
configured to pump to Tank 25A. 

2.8.1- 

2.8.3 

I 

Tank FZE-601 located in the O.K. 
Liquor diked area 

2.8.3 

NON-COMPLIANCE 

The scrubber will not perform as 
stated in the SAR. The scrubber is 
not needed and there is no 
requirement for it to operate as 
specified in the SAR. 

, 

They are configured ro pump to Ff - 
25A or F 1 -26A. 

Actually located in the Refinery 
Sump area. i 

REQUIRED ACTION 

There is an engineering evaluation 
addressing the scrubber data. The 
scrubber is capable of producing 42 
cfm. 17 cfm is required for 
adequate exhaust ventilation of the 
tanks. Adequate exhaust ventilation 
is all that is required for the 
protection of the facility worker and 
there are no NOx discharge limits to  
the environment applicable. 
Therefore, the efficiency of the 
scrubber is not an issue for safety 
and removal rates should not be 
considered opera tion. 

Requires SAR clarification. 
Additional capacity is provided by 
Tank F1-26A. The designations in 
the SAR of "2SA" should be 
changed to F1-25A to  include the 
corn ple te citation. 

Requires clarification in the SAR. 
The location of the tank was 
inaccurately cited as in the O.K. 
Liquor area when the correct 
'ocation is in the Refmerv area. 

0 
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SAR REQUIREMENT 

The use of compressed ab to clear 
lines has been eliminated reducing 
the potential of over-pressurizing 
process components. 

Internal dosimetry requirements 
for visitors 
described in the SAR does not 
reflect recent changes in the 
program 

Control points 

LOCATION 

3.3.2.3.1 

7-9 

~ 

7.16 

NON-COMPLIANCE 

The use of compressed air to clear 
lines has not been eliminated. 

The dosimeter requirements were 
updated in the site program and the 
SAR is no longer accurate. 

SAR description of the location of 
the control points is not accurate. 

* 
REQUIRED ACTION 

Compressed air is used to clear lines 
and prevent freezing. Compressed 
air is not used to verify valve fine- 
ups, the root of the Type 8 
Investigation finding related to this 
topic. The concern in the Type B 
Investigation was that using 
compressed air as the verification of 
a correct lino-up did not guarantee 
that there were no other valves in 
an incorrect position that would also 
allow transfer to an undesired 
location. 

There were changes to the site 
procedure for visitor dosimetry since 
the submittal of the SAR that now 
renders the SAR description 
inaccurate. The SAR description 
should be updated to reflect these 
changes. There is no affect on the 
safety of visitors- 

Trailers will be installed as function 
as the control point in Want 213. 
The SAR should be updated to 
reflect the movement of the control 
point to  the trainlers. The 
movement of the control point 
provides more working space for 
operations, enhancing the safety of 
the facility workers- 
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Simulation of operations to  take 
place at 5 tank locations 

I 
16 Screens were added to the 

suction of the pumps 

u 

- 

10.3.1 

Appx-0, 6.5 

? NON-COMPLIAN CE 

The SAR was changed per a general 
DO€ SAR review comment 
resolution, but is included in this list 
until specifically accepted. 

J 

The simulation will not take place at 
5 locations. 

The screens were not added to the 
substituted pumps. 

REQUIRED ACTION 

The scrubber effectiveness is not 
important to safety because there 
am no discharge limits for NOx. The 
safety of the facility is assured by 
exhaust ventilation that prevents 
migration of NOx to  lhe work area 
from the tanks. To test scrubber 
efficiency a NOx source and 
sensitive monitoring equipment 
would be required. This would 
unnecessarily introduce a hazard and 
cost to  a system that is not 
required. The scrubber is excess 
equipment that was installed as a 
"goad practice.' 

The simulation of operations will not 
be accomplished as described in the 
SAR and the SAR discussion should 
be revised. 

The addition ol the screens was 
recommended by the HAZOP team 
to  protect the progressive cavity 
pumps. The double diapregm pump 
design does not include screens. 
This is addressed in an engineering 
evaluation. 

0 
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comments prior to the final 
Drocedures. The final procedures 
reference Magnesium Oiuranate 
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E-2 Piping Stress 

The "as-built" piping for UNH was modelled using field sketches for routing, 
dimensions, support locations, support configurations, fitting, equipment, and weld 
locations. 

Stress calculations were generated using the CAESAR II computer program. 
CAESAR II is a PC-based computer program developed, marketed and sold by COADE 
Engineering Software. This software package is an engineering tool used in the 
mechanical design and analysis of piping systems. The CAESAR II user creates a 
model of the piping system using simple beam elements and defines the loading 
conditions imposed on the system. With this input, CAESAR II will produce results 
in the form of deflections, loads, and stresses throughout the system. Additionally, 
CAESAR II will compare these results to their allowed limits. 

CAESAR II is most often used for the mechanical design of new piping systems. Hot 
piping systems present a unique problem to the mechanical engineer--these irregular 
structures experience great thermal strain which must be stiff enough to support their 
own weight and also flexible enough to accept thermal growth. These loads, 
deflections, and stresses can be estimated through analysis of the piping model in 
CAESAR II. To aid in this design by analysis, CAESAR II incorporates many of the 
limitations placed on these systems and their attached equipment. These limits are 
typically specified be engineering bodies (such as the ASME 831 committees, ASME 
Section VIII, and the Welding Research Council) or by manufacturers of piping-related 
equipment (API, NEMA, or EJMA). 

The program is not limited to thermal analysis of piping systems. CAESAR I I  also has 
the capability of modelling and analyzing the full range of static and dynamic loads 
which may be imposed on the system. There, CAESAR II is not only a tool for new 
design but it is also valuable in troubleshooting or redesigning existing systems. Here, 
one can determine the cause of failure or evaluate the severity of unanticipated 
operating conditions such as fluid/piping interaction or mechanical vibration caused 
by rotating equipment. 

CAESAR II is a program which closely fits the requirements of the pipe stress 
industry. Data entry is simple and straight forward through annotated input screens 
and/or spreadsheets. CAESAR II provides a wide range of modelling and analysis 
capabilities without becoming too complicated for simple system analysis. Users may 
tailor their CAESAR II installation through default setting and customized data bases. 
Comprehensive input graphics confirms the model construction before the analysis is 
made. The program's interactive output processor presents results on the monitor for 
quick review or sends complete reports to a file or printer. CAESAR II is an up-to-date 
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package in that it not only utilizes standard analysis guidelines but also provides the 
latest recognized options for these analyses. 

The CAESAR II program calculates the stresses resulting from the combined effects 
of pipe (and contents) weight, line lengths (and configuration), temperature, and 
internal pressure. The displacements and stresses (axial, bending, torsion, hoop, and 
resultant or combined) are shown for three temperatures (50, 150, and 250" F)' in 
Cases 1, 2, and 3, respectively, of the Stress Reports in Attachment E-8, Volume 2. 

The program also calculates the stresses resulting from just pipe (and contents) 
weight and internal pressure for comparison with the Code allowable stress. These 
stresses are shown in Case 4 of the attached Stress Reports. 

The program then calculates the thermal expansion Code stresses for comparison to 
the Code allowable stress. The Code allowable stress for thermal expansion consists 
of a thermal stress allowable at 1.5 times the Code allowable weight plus pressure 
stress which can be exceeded by the amount of stress that the weight plus pressure 
stress is less than its Code allowable. 

' 

For example, the thermal expansion stress allowable for carbon steel is 25,500 
psi (1.5 X 17,000 psi) and the weight and pressure stress allowable is 17,000 
psi for a maximum allowable combined stress of 42,500 psi. The actual 
thermal expansion allowable stress for a specific analysis node would be the 
42,500 psi minus the weight and pressure stress value at that node. The 
thermal expansion Code stresses and thermal expansion Code allowable 
stresses are shown for the same three temperatures (50, 150, and 250" F) in 
Cases 5, 6, and 7, respectively, of the attached Stress Reports. 

c 

The program also calculates the force and moment loads on the system supports or 
restraints. These values are tabulated on the last pages of the Stress Reports. 

One important factor to keep in mind during a review of these reports is how the U- 
bolts were modelled in the program. They have been treated as three way restraints 
with no allowance for deflection or slippage. This is more restrictive than what would 
physically occurs at high loads, so it produces unrealistically high stresses due to high 
loads. 

' For the system with the failed weld (Stress Report PS-21, stresses were also 
calculated at 350, 450, and 550" F in an attempt to find a temperature that 
would produce enough stress to break the weld. 
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1300-7 CONFINEMEAT SYSTEMS 

1300-7.1 Obiectives 

Confinement systems shall accomplish the following: 

Minimize the spread of radioactive and other hazardous materials within the unoccupied 
process areas 

Prevent, if possible, or else minimize the spread of radioactive and other hazardous 
materials to occupied areas 1 

Minimize the release of radioactive and other hazardous materials in facility effluents 
during normal operation and anticipated operational occurrences 

- 

Limit the release of radioactive and other hazardous materials resulting from DBAs 
including severe natural phenomena and man-made events in compliance with the 
guidelines c o n h e d  in Section 1300-1.4.2, Accidental Releases. 

1300-7.2 General 

Confinement capabilities, including confinement bamers and associated ventilation systems, 
shall maintain a controlled, continuous airtlow pattern from the environment into the 
confinement building, and then from noncontaminated areas of the building to potentially 
contaminated areas, and then to normally contaminated areas. 

For a specific nuclear facility, the number and arrangement of confinement bamen and their 
required design features and characteristics shall be determined on a case-by-case basis. 
?Lpical factors that affect confinement system design are the type, quantity, form, and 
conditions for dispersing the hazardous material, including the type and severity of DBAs. In 
addition, alternative process and facility designs may reduce the potential hazards and the 
requirements for confinement system design. Engineering evaluations, trade-offs, and 
experience shall be used to develop a practical design that achieves confinement system 
objectives. 

The number of confinement systems required in different locations of a facilit). may vary 
depending on the potential consequences from hazards during normal operation, anticipated 
operational occurrences, and DBAs. Although individual confinement systems are not 
required to withstand the effecv of every accident, they shall effectively perform their 
required functions for the DBAs they are required to withstand. Sufficient redundancy shall 
be provided in the unlikely event of a confinement system failure. At least one of the 
confinement systems shall be designed to ensure that it can withstand the effects of severe 
natural phenomena and man-made events (see Section 01 11-99.0, Nonreactor Nuclear 
Facilities-General), including the postulated DBAs and DBF initiated by these events, and 
remain functional to the extent that the guidelines of Section 1300-1.4.2, Accidental 
Releases, are not violated. The adequacy of the design of these confinement systems to 
effectively perform their required functions shall be demonstrated by the safety analysis. To 
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the extent practical, the ALARA concept shall be applied to the design of all confinement 
systems to minim& exposures to hazardous materials. 

Because the number and arrangement of confinement systems that shall be required for a 
specific nuclear facility design cannot be predicted, these general criteria describe a 
conservative confinement design that uses three principal confinement systems. In general, 
the primary confinement system consists of the process enclosures and their ventilation 
system. In specla1 cases where the processes require the use of corrosive or noxious 
materials, the process system shall be totally enclosed (Le., pipes and vessels) and provided 
with its own ventilation and off-gas cleanup system. In such cases, the process system shall 
be treated as the primary confinement system. The secondary confinement system consists of 
the barriers that enclose the areas that house the primary confinement and the system that 
ventilates those areas. These areas may be referred to as operating areas or  operating area 
compartments. The tertiary or  final confinement system is the building structure and its 
ventilation system. 

The secondary and tertiary bamers may exist in common such as a single structural envelope 
(e.& walls, roof slab, floor slab), provided the barrier can withstand the effects of man-made 
events and DBAs including the DBE, and does not contain access ways that allow the 
routine transfer of personnel, equipment, or  materials directly from the exterior of the 
facility. Access ways into the interior of the single structural envelope are allowed, provided 
that entrance into the access way is gained from another level of confinement. 

The confinement system requirements specified for the various types of nuclear facilities in 
the facility-specific sections that follow are typical for that type of nuclear facility. The actual 
confinement system design requirements shall be determined as described in this section. 

L 

Design of confinement areas shall provide adequate means for decontamination of the areas 
prior to entry or breaching for maintenance and repair purposes. 

Confinement system ventilation and off-gas system requiremenu are provided in Section 
1550-99, Special Facilities. For enclosure of radioactive and other hazardous materials, see 
Section 1161, Enclosures. 

1300-73 Access Wavs 

Special features (e.&,: air locks, enclosed vestibules) shall be considered for access through 
confinement bamers to minimize the impact of facility access requirements on the 
ventilation system and to prevent the release of radioactive airborne materials. Provision for 
normal and emergency equipment shall be provided in or adjacent to the access ways. 
Consideration shall be given to emergency lighting, paging systems, automatic access door 
switches, hand and foot monitors, storage for clothing and emergency equipment, warning 
lights, air sampling, and breathing air outlets. 

1300-7.4 Transfer Piws and Encasements 

Double-walled pipes or pipes within a secondary confinement structure encasement shall be 
used in all areas where the primary pipe leaves the facility. In areas within the facility, the 
use of double-walled pipe shall be considered. Leakage monitoring shall be provided to 

L 
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detect leakage into the space between the primary pipe and the secondary confinement 
barrier. 

1300-8.1 Generel 

Wastes from special hcilities may include both radioactive and nonradioactive materials and 
may be in the form of liquid or airborne effluents, or solids. For SNM declared to be waste, 
the term "wastes" shall be defined in accordance with the DOE 5632 series. The process 
systems shall minimize the production of wastes at the sources and minimize the mixing of 
radioactive and nonradioactive hazardous wastes. The waste management systems shall 
provide facilities and equipment (or incorporate existing facilities and equipment) to handle 
those wastes safely and effectively. Volume reduction equipment for both liquid and solid 
wastes shall be required where feasible and shall be designed for process capability and 
capacity commensurate with the types and quantities of wastes expected. Waste handling 
areas shall comply with the standards of confinement and ventilation requirements 
commensurate with the potential for spreading contamination by the waste packagesflorms 
handled. Specific DOE design and operating requirements for radioactive wastes (HLW, 
LLW, and TRU) appear in DOE 5820.X 

See also Section 0273, Water Pollution Controls; Section 0275, Industrial Wastewater 
Treatment; Section 0285, Solid Waste Systems; Section 1540, Plumbing and Service Piping; 
and Section 1589, Air Pollution Control. 

1300-1.2 Hazardous Waste Reauirements 

Hazardous waste requirements appear in the directive in DOE 5480.1B. Chapter 2 
Additionally, the RCRA, as amend&, 40 CFR 264 and 40 CFR 265, contain specific design 
and operating requirements and standards for owners and operators of hazardous waste TSD 
facilities. Part 267 of RCRA contains interim standards for owners and operators of new 
hazardous waste land disposal facilities. Part 268 of RCRA contains land disposal restrictions 
and treatment standards for hazardous waste. 

1300-8.3 Mixed Waste 

Radioactive mixed waste, Le., waste containing radioactive materials and other hazardous 
waste, shall be avoided where practicable. Mixed waste that cannot be avoided shall be 
identified and considered in the design at the earliest possible time. Mixed waste shall be 
segregated and handled separately from other types of waste in accordance with DOE 5400.3. 

1300-8.4 Waste Seereention 

Facility design shall provide for the segregation of hamdous wastes into compatible groups 
for storage in accordance with the DOE 5400 series and DOE 5480 series. Suggested 
compatibility groups are acids, caustics, flammable materials, and organic materials. 

J 

W 
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E 4  Welding Verification 

This section contains.: 

Weld Analysis 

Most Probable Cause of Weld Failure 

, 
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WELD ANALYSIS 

BACKGROUND 

A 3" schedule 40 A53 grade 6 carbon steel filtrate line (FT-3A-2500-ST) installed in 
accordance with reference b) experienced a weld failure in-a circumferential pipe to 
elbow field weld (I.D. No. 2/510) during pre-operational checks. The line was heated 
by steam tracer lines and had been heated for over seven weeks in a filled with water, 
zero flow condition. System fluid was water with less than 15 ppm chlorine. 

- 

Weld 2/510 and the adjacent 2/515 weld (other end of the same elbow) and an 
additional set of elbow welds (2/516 and 2/517) were removed and sent t o  MQS 
Inspection, Inc. for analysis. All welds were stated to have been made by the same 
welder. Only weld 2/51 0 exhibited through circumferential cracking; reported to  be 
a continuous 7" in length. 

REQUIREMENTS 

1. The carbon steel piping was required to be fabricated to  ASME B31.3 
- 1993 edition, category "D" per reference b), paragraph 3.3.A.2. B31.3 
Category "D" visual acceptance criteria extent is normally per paragraph 
341.4.2 which states in part: ' I . .  .visually examined.. .to the extent necessary 
to  satisfy the examiner that ... workmanship conforms to  the requirements.. . I 1  

For welds, each welder's and welding operator's work shall be represented. 
However UNH specification 15060 (Ref. b) requires 20% to  be visually 
examined (paragraph 3.1 .C). 

In addition, Paragraph 3.3.A.2 requires stainless steel to  be Category "M" 
which requires 20% of the welds to  be randomly (by welder) volumetrically 
examined (RT or UT). FCR 002 was approved modifying the inspection criteria 
(see attached). 

2. B31.3 Category "D" requirements for examination are specified in 831.3, 
Chapter VI, Table 341.3.2A which states: 

1 ) 
2) 
3) 
4) 
5) 

No radiographic examination required. 
No magnetic particle examination required. 
No liquid penetrant examination required. 
Concave Root - Weld thickness to meet or exceed nominal pipe wall. 
Visual examination to  meet the following: 

Revision 1 2/6/95 
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a) Undercut not to  exceed nominal wall divided by four 
(i.e. 0.054"). 

b) Reinforcement or internal protrusion not to exceed 1/8". 
c) Crack not permitted. 
d) Lack of fusion/incomplete penetration - depth not to  exceed 20% 

of the nominal pipe wall thickness, cumulative length not to 
exceed 1.5 inches in any 6 inches of weld length provided there 
are no tightly butted unfused root faces. 
Additionally, allowed mismatch (hi-lo) is specified in 
ASME B31.3, Chapter V, Figure 328.4.3 as "per the Welding 
Procedure Specification". A review of Welding Procedure 
Specification CC3.0, Rev. 0, dated 7/28/86) did not indicate a 
limit on mismatch, but does give a root gap of 1 /16" - 1 /8" and 
a root face of 1 /16" - 1 ". 

e) 

3. All weld procedures and welders are required to  be qualified in accordance with 
ASME Section IX (reference d) per reference e) chapter V, paragraph 328. The 
weld procedure (reference e) met this requirement. 

TECHNICAL REVIEW 

1. Summarv 

a) 4 four welds met O.D. final visual criteria as well as could be 
determined from remains. 

b) A visual inspection of the I.D. reveals lack of penetration, lack of fusion, 
offset' and poor fit up on all four welds inspected. Visual Examination 
based on acceptance criteria of reference c) of the weld remains 
available and weld photographs in reference a) is as follows: 

Weld Number 
Lack of Penetration (Length) 
Lack of Penetration (Depth) 
Tight Butted Root Faces 
Undercut 
Reinforcement 
Mismatch (1 1 
Cracks 
Root Concavity 

21510 
Reject 
Reject 
Reject 
Accept 
Accept 
Reject 
Reject 
Accept 

2/51 5 
Accept 
Unknown 
Reject 
Accept 
Accept 
Accept 
Accept 
Accept 

2/51 6 
Accept 
Unknown 
Reject 
Accept 
Accept 
Reject 
Accept 
Accept 

2/51 7 
Accept 
Accept 
Accept 
Accept 
Accept 
Accept 
Accept 
Accept 

Industry pract ice i s  1/16" m a x i m .  Above 1/16" shal l  be tapered per reference c), Chapter 
V, Figure 328.4.4 

Some lack of penetration i s  permitted by the Code (reference c )  

1 

2 
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c)  Three of the four pipes submitted were seam welded pipes and the 
fourth was seamless. The use of seam welded pipe does n o t  appear t o  
be a causal factor in the fa i lure .  However, an approved FCR should  
document acceptability of the use of seam welded pipe. 

d )  The proximate cause of cracking a t  weld 2/510 i s - a t t r i b u t e d  t o  
improper weldments with significantly reduced cross sections and the 
presence o f  concentrated s t resses  from t igh t  butted root  faces. 

2. Results 

a) Visual inspection of the O.D. of the weldments does no t  reveal any 
nonconformances excepting a large crack in weld 2/510. The crack 
was predominately confined t o  the weld deposit and exhibited b r i t t l e  
character is t ics .  The crack extended about 270 degrees and measured 
approximately 7" in length. 

The I.D. of the welds showed evidence of improper fi t-up pr ior  t o  
welding. The cracked weldment had vir tual ly  no weld gap and also 
showed offset .  Only about  90 degree of the cracked weld had fu l l  
weld penetration. All welds revealed areas with a lack of 
penetration, and insufficient weld gap. 

A l l  four of these welds revealed a lack of penetration. Only the 
cracked weld i s  rejectable based on O.D. character is t ics .  Note that  
two of the welds are marginal. 

b)  The elbow, the pipe, and the weld deposit associated with weld 2/510 
met the requirements for type of material in reference b ) .  

c)  Hardness t e s t s  were performed on the welds. The hardness levels  
indicate a weld strength of 72,000 PSI which i s  well over the 
required 60,000 PSI. 

d )  Specifics of visual examination of weld 2/510: 

1) Factory ends used, i . e . ,  no f i e ld  grinding t o  f a c i l i t a t e  f i t -  
up. Ends n o t  cleaned back from weld prep. I.D. or  O.D.). 

2) Fit-up gaps less  t h a n  1/16" (recognizing the jo in t  does 
shrink). 

3) Mismatch in places as high as 3/32", roo t  face up t o  3/32" 
thickness. 
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4) ,Lack of penetration approximately 75% of I.D. Welder would 
know that he was not getting penetration. Could not ascertain 
depth of lack o f  penetration due to tightly butted root faces, 
but depth probably averages 50% of joint thickness including 
weld crown thickness. 

5) External appearance acceptable .- 
e) Conclusions: 

The primary cause of weld failure is attributed to poor weld quality 
due to improper fit-up resulting in extensive lack of penetration 
(270" approximately), lack o f  weld thickness, and 'tightly butted 
root faces. Stress mode is presumed to be thermally generated as 
pressure stress is negligible. . 

REFERENCES 

a) MQS Inspection Inc., Weld Test Analysis Report 0595-6001 dated 1/9/95. 

b) Uranyl Nitrate Neutralization Project Performance Specification - Piping; 

c) 

15060 dated 3/21/94, Rev. 1. 

ASME B31.3-1993 edition - Chemical Plant and Petroleum Refinery Piping. 
2 

d) FMPC Welding Procedure Specification CC3.0, Rev. 0, dated 7/28/86. 

e) ASME Boiler and Pressure Vessel Code, Section IX; Welding and Brazing 
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Most Probable Cause of Weld Failure 

Line FT 3" A 2500-ST experienced a leak on December 27, 1995 emanating 
from a crack in a weld at an elbow inside Plant 2/3. This pipeline was 
hydrostatically tested on August 30, 1994 at 150 psi with potable water at 
approximately' 60° -F.'- The-hydrostatic test 'was deemed to be successful-as- 
the pressure was maintained for twenty-five minutes without any indication 
of leakage. This line was drained-after the initial hydrostatic test. 
The installation of steam tracing, insulation and lagging was completed on 
October 5, 1994. The steam tracing was believed to have been turned on 
around the October 5, 1994 date. The line was first used to transfer 
water on October 31, 1994 and subsequently on November 1, 1994 and again 
on November 7, 1994 without incident. The line was not drained after the 
initial use and was believed to have remained essentially full of water up 
to the discovery of the leak. The leak,was discovered during a pumping 
operation to the General Sump when a valve, intended to block flow to the 
line, was left slightly open permitting a small flow to enter the line. 

A section o f  the pipe containing the failed weld (#510) and three other 
welds was removed and sent to an independent testing laboratory for a weld 
analysis. 

- 
- _ _ _  - -- - 

The following is a summary of the key findings: 

Visual inspection of the outside diameter of the weldments did 
not reveal any nonconformances excepting a large crack in weld 
#510. The crack was predominantly confin"ed to the weld 
deposit and exhibited brittle characteristics. The crack 
extended about 270° and measured approximately 7" in length. 

The inside diameter of the welds showed evidence of improper 
fit-up prior to welding. The cracked weldment had virtually 
no weld gap and also showed misalignment. Only about 90° of 
the cracked weld had full weld penetration. All welds 
revealed areas with a lack of fusion, lack of penetration and 
insufficient weld gap. Improper joint fit up was the major 
reason for the lack of penetration at the weld root which 
resulted in under-bead cracking of the weld. There was no 
evidence of a root pass in the portion of weld #510 that 
cracked and started leaking. There is no evidence of any weld 
tacks having been made to maintain a proper root gap during 
welding. 

All four of these welds revealed a lack of penetration. Only 
the cracked weld is rejectable based on O.D. characteristics. 
Two of the welds are marginal. Weld 2/517 is acceptable based 
on the acceptance criteria with no lack of fusion noted. 

i 
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Most Probable Cause o f  Weld F a i l u r e  (cont.)  

The s t resses which even tua l l y  caused a c rack  t o  breech t h e  cap pass o f  
weld #510 are be l i eved  t o  have been created by a succession o f  events 
which s t a r t e d  w i t h  t h e  format ion o f  t h e  weld i t s e l f .  Without a r o o t  gap 

- -of at-lea-st 1716- o f  -an- i nch  w ide  around the  circumference- of-th-e-joi-nt,-a- 
f u l l  depth r o o t  pass cou ld  n o t  be formed c r e a t i n g  a s i g n i f i c a n t  s t ress  
r i s e r  o r  m u l t i p l i e r .  The l a c k  o f  weld t h r o a t  and t h e  i r r e g u l a r ,  uneven 
c i r c u m f e r e n t i a l  weld th ickness undoubtedly b u i l t  up r e s i d u a l  s t resses 
w i t h i n  t h e  weld metal i t s e l f .  The c rack ing  most l i k e l y  began as t h e  weld 
cooled i n i t i a l l y  a f t e r  fo rmat ion  as a r e s u l t  o f  shr inkage. While the  
j o i n t  w i ths tood a 150 p s i g  h y d r o s t a t i c  t e s t ,  t h e  r e s u l t i n g  t e n s i l e  and 
hoop st resses may have f u r t h e r  propagated t h e  i n i t i a l  c rack.  A f t e r  t he  
h y d r o s t a t i c  t e s t  was completed, t h e  f i l t r a t e  l i n e  was l e f t  empty w i t h  the  
steam t r a c i n g  a c t i v a t e d  f o r  more than th ree  weeks. The r e s u l t a n t  thermal 
s t resses caused by t h e  expansion o f  t h e  heated p ipe  would have been below 
10,000 p s i  i n  a f u l l  th ickness j o i n t  a t  250° F assuming t h e  l i n e  was 
unrest ra ined.  The a l lowab le  design s t ress  f o r  t h ree  i n c h  Schedule 40 p ipe  
i s  approximately 17,000 p s i .  The improper ly  i n s t a l l e d  hangers l oca ted  i n  
c lose  p r o x i m i t y  t o  t h e  f a i l e d  weld acted l i k e  anchors and reduced the  
thermal s t ress  i n  t h e  j o i n t  metal t o  around 6000 p s i .  It should be noted 
t h a t  t he  f a i l e d  weld was, on t h e  average, approximately one-hal f  o f  t h e  
normal p ipe  w a l l  th ickness  due t o  the  l a c k  o f  pene t ra t i on  thereby doub l ing  
the  u n i t  s t r e s s  i n  t h e  weld area. 

- 

The steam temperature i n  t h e  nominal 150 pound steam main was measured t o  
be 358O F, by RSO maintenance on February 3, 1995, a t  a p o i n t  midway 
between P lan t  2/3 and P lan t  8. The t r a c e r s  f o r  t h e  F i l t r a t e  Return L ine  
o r i g i n a t e  a t  P l a n t  8 and run  towards P lan t  2/3 where t h e  condensate passes 
through a thermodynamic t r a p  a t  approximately 190° F .  The average steam 
t r a c i n g  temperature was est imated t o  be approximately 270° F t o  280° F. 
(E igh ty - four  percent  (84%) o f  t h e  a v a i l a b l e  heat f rom t h e  condensation o f  
t he  steam and s i x t e e n  percent  (16%) f rom the  temperature d i f f e r e n t i a l  o f  
t he  condensate.) Heat i s  t r a n s f e r r e d  between t h e  t r a c e r  a,"d t h e  p i p e l i n e  
by a combinat ion o f  r a d i a t i o n  and convect ion.  The a i r  gap between the  
t h r e e  i n c h  s t e e l  l i n e  and t h e  steam t r a c e r s  does n o t  pe rm i t  heat  t r a n s f e r  
by conduct ion.  Assuming a c o e f f i c i e n t  o f  heat t r a n s f e r  around 0.8 and 
a l l ow ing  f o r  t h e  r a d i a n t  and conduct ive heat t r a n s f e r  through t h e  
s i g n i f i c a n t l y  l a r g e r  sur face  area o f  t h e  i n s u l a t i n g  j acke t ,  a temperature 
g rad ien t  o f  60° F t o  70° F (Roughly 80 percent  (80%) o f  t h e  h igher  
temperature) appears reasonable. The r a t e  o f  heat t r a n s f e r  d imin ishes  as 
the  coo le r  sur face  heats up due t o  t h e  decreasing temperature 
d i f f e r e n t i a l .  A near steady s t a t e  c o n d i t i o n  i s  e v e n t u a l l y  reached when 
the  heat i n p u t  t o  t h e  envelope equals t h e  r a d i a n t  heat  l o s s .  (Note: 
Va r ia t i ons  i n  t h e  ambient temperature and wind v e l o c i t y  w i l l  cause t h i s  
p o i n t  t o  f l u c t u a t e . )  
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The period of sustained heating of  the empty pipe l i n e  ended with the 
abrupt introduction of SO0 F t o  6OoF water as the l i n e  was used t o  
t r ans fe r  water t o  a tank in Plant 2/3. The roughly ZOOo F temperature 

fur ther  damage the  already compromised weld. The approximately f i v e  
hundred and twelve f e e t  of  three inch pipe between the pump and the f a i l ed  
weld would f i l l  in approximately f i f t y - f ive  t o  s i x t y  seconds based on the  
200 gpm capacity of the t r ans fe r  pump. The water being t ransfer red  would 
have had l i t t l e  chance t o  heat up more than a couple of degrees before 
reaching weld #510. 

- -gradient -woul-d produce -a--significant- thermal -shock whi-ch- c-ould -only-- - - - -  - - -- 
- .. 

The l i n e  was not drained a f t e r  the i n i t i a l  t r ans fe r  and was reused two and 
eight  days l a t e r  in a s imilar  manner. The water remained stagnant in the 
l i n e  for two and s ix  days between uses could have been heated t o  a 
temperature estimated t o  be around 240° F t o  260° F.  This would 
s ign i f icant ly  reduce the resu l tan t  shock resu l t ing  from the i n i t i a l  
resumption of flow b u t  a s ign i f icant  thermal gradient would have reached 
the weakened j o i n t  in l e s s  than a minute a f t e r  the s t a r t  of  flow in the 
l i n e .  Each of  these stress inducing cycles would continue t o  propagate 
the crack weakening the  unsound weld which may o r  may not have been 
breached by a ha i r  l i n e  crack t o  the  outside a t  t h i s  point.  

The f i l t r a t e  l i n e  had been s i t t i n g  e s sen t i a l ly  fu l l  of  water f o r  seven 
weeks with the steam t r ace r s  on when the leak was noticed in Plant 2/3 
during a subsequent t r ans fe r  o f  water t o  the  General Sump on December 27, 
1994. On t h i s  occasion, the introduction of  cold water t o  the f i l t r a t e  
l i n e  came about because of a valve inadvertently being l e f t  s l i g h t l y  open. 
I t  was estimated t h a t  the  roughly 4OoF water was being introduced in to  the 
f i l t r a t e  l i n e  a t  a r a t e  of f i v e  t o  s i x  gpm based on an approximation of 
the amount of  water collected in the Plant 2/3 sump divided by an 
estimation of the elapsed time in minutes between the i n i t i a t i o n  o f -  
pumping and the subsequent discovery of the  leak and the  s h u t  down of the 
system. 

The f i l t r a t e  l i n e  increases in elevation along i t s  route t o  the elbow with 
the  f a i l ed  weld j o i n t  located just  pr ior  t o  another shut-off valve in the  
l i n e  inside of Plant 2/3. I t  may be assumed t h a t  a small portion of the  
f i l t r a t e  l i n e  may have drained towards Plant 8. The p a r t i a l l y  water ' 

f i l l e d  l i n e  would have,had ample opportunity t o  become heated above the 
f lash  point during the previous seven weeks while i t  lay dormant. With 
the steam t r ace r s  heating the-water over the f lashpoint ,  a vapor column 
could have been created a t  a nominal pressure of  ten pounds per square 
inch o r  l e s s .  The introduction of cold water (estimated temperature of  
40° F)  a t  a r e l a t ive ly  slow r a t e  (5  t o  6 gpm) would cool t he  l iqu id  in  the  

Revision 1 2/6/95 
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Most Probable Cause of Weld Failure (cont.) 

line sufficiently after five to ten minutes to cause the vapor pocket to 
suddenly condense creating a void. The water contained in the three inch 
line would surge forward possibly creating a condensation induced water 
tiammerof -significant-magnitude-albng with-a mild Thermal -shock' in 'the 
area of the weld failure. 

- - _-- - - - 

The combined effect of the chain of probable stress inducing events 
eventually led to the brittle fracture of the poorly formed weld. While 
the impact of the likely events that caused the weld to fail after passing 
the initial hydrostatic test are speculative, the physical evidence 
available to us, such as the circumferential crack in the center of the 
weld, supports the conclusions presented. 

The important factor to be gleaned from this analysis is the need to keep 
the piping systems from being subjected to unnecessary stress cycles, 
especially if the condition of the welds might be impaired. Controlling 
or eliminating freeze' up protection is a key element in reducing the 
potential for joint fatigue by reducing the magnitude of the thermal 
gradients experienced by the piping system. Avoiding the conditions that 
could cause liquids contained within the piping to flash to the vapor 
phase and suddenly condense creating a severe shock or "hammer" is most 
important in maintaining the soundness of a fluid transfer system. After 
an initial post-construction hydrostatic test at 150 percent of design 
pressure to verify the integrity o'f a piping system, periodic or extended 
hydrostatic testing appears to be of little value in maintaining the 
soundness of the pipe lines and may actually have a deleterious effect. 
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,ration Management Corporation P.O. BOX 398704 Cincinnati, Ohio 45239-8704 (513) 738-6200 

October 21, 1994 
I 

- 
. -  

-- 
- 

U. S. Department o f  Energy 
Fernal d Envl  ronmental Management Project  
Le t te r  No. C:RSO: (FP):94-0002 

Mr. Tony Pyrz 
6120 South Gilmore Road 
Fa i r f i e ld  Executive Center 
f a i r f i e l d ,  OH 45014 

Dear Mr. Pyrz: 

SUBJECT: UNH REPLACEMENT PUHPS 

The pumps tha t  were specified f o r  the UNH Neutralization P ro jec t  and received 
from Flsher Pump and Valve have been found t o  be defective.  The pumps have been 
returned t o  Fisher f o r  replacement. Tarby Pumps, who is the manufacturer o f  the  
pumps, i s  recast ing the suction cas t lng  w i t h  new molds. The schedule f o r  the 
return and in s t a l l a t ion  of  the pumps w i l l  not  allow the UNH Pro jec t  t o  meet it's 
schedule f o r  commencing operations on January 16, 1995. 

Several double-diaphragm pumps have been located on s i t e  t h a t  are  su i tab le  for 
use i n  the  UNH Project .  The pumps w i l l  be mounted on the pump s k i d s  t ha t  will 
be returned by Fisher. Ninor modifications t o  the suction and discharge p i p i n g  
will be required t o  in s t a l l  t h e  pumps. 

Parsons i s  directed t o  redesign any piping and instrumentation changes required 
f o r  this  modification, The drawings a r e  t o  be revised t o  show t h e  new pumps and 
any change in the design. Additionally,  the  design c r i t e r i a  and control 
philosophy documents a lso require  updating. 

In order t o  meet the  schedule commitment t o  Ohio EPA, t h r e e  weeks have been 
a l loca ted  t o  i n s t a l l  the  new pumps on the pump skids and two addi t ional  weeks t o  
Install the pumps i n  the f i e ld .  The new pipel ine and pumps a r e  required t o  be 
completed by November 21, 1994. A schedule i s  attached t h a t  shows the c r i t i c a l  
path t o  meet the January 16, 1995 commitment. 

I n  addition t o  t h e  equipment changes, several  of the  documents already issued f o r  
the UNH Project w i l l  require modification. These include t h e  SAR, Operating 
Procedures, Plan o f  Action and Lesson Plans. 
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- - .  . . .. . . . . . . - - - 

Thank you for your support to the UNH Neutralization Project. 
with any questlons at 738-6650. 

Sincerely, 

Stan Frank, Manager 
UNH Neutralization Project 

b. 

File Record Storage Copy 102.1 
UNH File Copy 106.48 

_ _  - 

Please contact me 

I 



C. 

D. 

E. 

F. 

G. 

H. 

INSTRUMENTATION FOR INTERIM 
AIR OPERATED PUMPS 

PRESSURE SWITCHES (one per pump to'be modified): 

A .  Fluid: air 

.- - E,- 3 to 30 psi - range (min.) , adjustable - - _ _  

2 psi deadband (max. ) 

1/411 NPT(F) process connection 

Withstand up to 75 psig without deformation or damage. 

Contact charecteristics: SPDT, D r y  contact, 12OVAC, 
60HZ, 1 Amp, 

Enclosure: NEMA 4 

Manufacturers and Models: 

2. Square D, Class 9012 GWD-2 
3 .  Allen-Bradley, 836T-T-251J 
4. Or Approved Equal 

1. SOR, 4NN-K5-N4-B1A 

SOLENOID VALVE (one per pump to be modified): 

A. 

B. 

C .  

D. 

E .  

F. 

G. 

H. 

I. 

J. 

2-Way, Normaly closed 

Fluid: air 

Operating Pressure: 110 psi (max.) 

Process Connection: 1" NPT 

Seals and Disks, Materials: Buna-N 

Power: 120 VAC, 60 Hz 

Enclosure: NEMA 4 

Coil Insulation: Class F or H 

Maufacturers and Models 
1. ASCO, 8210D89 

3. Skinner, 703N9 G 1A 
4 .  Or Approved Equal 

2 .  MAC, 57C-13-11 0 CA 



CABLE : 

A .  #16 Twisted, shielded, 2 conductor 

B. Insulation: 300V (min) 

LEAK DETECTION SWITCHES: 
- - - - - - _. _ - _ - - - . - ___ - - - . -I . - - - _ _  - - - - _ _  - - __ - __ _ _  - - ___ - - - - _ _  - 

A .  Manufacturer and Model 
1. Wilden, WIL-GARD I, 65-8100-99 

CONFIGURATION OF DYNAPAR FLOW METERS 

A .  Record positions of DIP swtches in back and step 
through the program and record the parameters. This 
will allow it to be returned to it’s original 
configuration. 

1. A.0.C and B.0.C switches are in the up position 
2. AMAG and BMAG switches are in the down position. 

B. Interim DIP switch configuration: 

C. Programming : 
1. Input operation for A-B 
2. Inputs A and B for low Speed 
3 .  0 . 7  Gallons/pulse 
4 .  Other parameters should be correct 
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PARSONS 
~ South Gilmore Road 
@Id Executive Center 
ield. OH 45014 

870-0300 
(j 13) 870-0444 

December 20, 1994 
PARSONS ID#:04: 119:223:0545-94 

Mr- .D.ave.B-- ~ ~ . ~ __._ 
Fernald Environmental Restoration , 

Management Corporation 
P.O. Box 538704 
Cincinnati, OH 45253-8704 
Am: Mr. Stan Frank 

renschnelder---- - --. - --- - . .. ~ 

- 

Subject: Review of Capabilities of Diaphragm Pumps - REVISED 
UNH Neutralization Project 
Project Order 119 (PO-119) 
Subcontract No. 2-21487 
PARSONS Environmental Remedial Action Proiect 

Dear Mr. Brettschneider: 

This letter is a clarification of my letter of December 19, 1994, PARSONS 
1 ~ # 0 4 :  119:223:0545-94, on this subject. Additions to the original letter are in boldface, and 
deletions are stwek+&. 

The UNH processing system was originally designed around progressive cavity (PC) pumps. 
Upon delivery, the PC pumps were found to leak, and FERMCO instructed PARSONS to 
substitute Wilden air-operated double-diaphragm pumps into the design. Two kinds of 
Wilden pumps are used: M8 pumps are used for pumping UNH and neutralized slurry 
(pumps J-101, J-102, J-103, and J-lOS), and M4 pumps are used for pumping magnesium 
hydroxide (pump J-106) and for feeding the Eimco filters (pump 5-104). The following 
discussion compares the UNH system operating requirements to the capabilities of the Wilton 
M8 and M4 pumps. 

Original desim oDerating,reauirements (DumDs J-101.102.103.105~ 

1 .  Pumped fluid: Nitrate solutions with up to 4N nitric acid 
2.. Maximum fluid temperature: 140 degrees F 
3. Ambient temperature conditions: -10 degrees F to 110 degrees F 
4. Solids in fluid: up to 50% 
5 .  Discharge flowrate: 25 gpm to 100 gpm 
6. Suction lift: 20 feet 

The Raloh M. Parsons Company Cbas. 7: Main. Inc. Engineering-Science, Inc. 



Mr. Dave Brettschneider 
December 20, 1994 
Page 2 

M 8  Dump cauabilities 

1. Pumped fluid: 

2. Maximum fluid temperature: see #3 
3. 

4. Solids in fluid: up to 50% 
5 .  Discharge flowrate*: 80 gpm at 30 psig discharge pressure at 80 psig air pressure 
6. Suction lift: 25 feet 

Kynar and Teflon compatible with all solutions to be 
encountered in UNH processing 

Ambient temperature conditions’: Kynar temp range 20 - 200 degrees F 
Teflon temp. range 10 - 225 degrees F 

Original desien ODeratinP requirements (pumps J-104.1061 

1. Pumped fluid: magnesium hydroxide slurry 
2. Maximum fluid temperature: ambient indoor 

4. Solids in fluid: up to 55% 
5 .  Discharge flowrate: up to 50 gpm 

I 3. Ambient temperature conditions: inside Plant 8 and Plant 2/3 

M 4  Dump capabilities 

1. Pumped fluid: 

2. Maximum fluid temperature: see #3 
3. 

4. Solids in fluid: capable of 55% 
5 .  

Kynar and Teflon compatible with all solutions to be 
encountered in UNH processing 

Ambient temperature conditions’: Kynar temp range 20 - 200 degrees F 
Teflon temp. range 10 - 225 degrees F 

Discharge flowrate: 50 gpm at 30 psig discharge pressure and 80 psig air pressure 

Notes: ’ Outdoor processing will not be performed if liquid temperatures are below 20 degrees F ’ The discharge flowrate of the M8 pumps is limited by the 8Bty;tg air pressure. 



Mr. Dave Brettschneider 
December 20, 1994 
Page 3 

Based on this review of original design requirements, expected operating conditions and 
vendor data, PARSONS believes that the Wilden M 8  and M4 air-operated double-diaphragm 
pumps are acceptable replacements for the Tarby progressive cavity pumps. 

Please contact me at 870-8159, or Scott Vaaler ar 738-9488, if you have any questions on this 
matter. 

Very truly yours, 
PARSONS 

WFU:nw 
cc: FERMCO 

B.K. Copsey 
S.J. Reutcke 
D.C. Wright 

William F. Ubbes 
Manager, SVE 

PARSONS 
T. Hiles 
S.  Vaaler 
Document Control 
DC6 

. K:\WDATA\APP\LETTEFS\BRETSNDR\FRANK6.LTR 
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E-6 Design Review Team 
Evaluation of Documentation for Vendor Deliverables 

As part of the overall Design Review effort performed on the UNH 
Neutralization Project, a subteam (consisting of 3 FERMCO engineers and 4 
PARSONS engineers) was charged with examining the equipment and hardware 

- - _ _  ____ ____ - ___. __I__ ___ - __.__ - . -_I- - ~ 

procurements made for the UNH project. The stated goal of the subteam was 
to verify that Specification requirements for materials and documentation were 
adequately translated into procurement documents and further, that the actual 
materials and documentation received could be shown t o  be in conformance 
with Specification requirements. 

To facilitate this investigation, the subteam leader developed a work sheet 
(following this summary) to  be utilized as a checklist in reviewing the UNH 
project procurement packages. Each member was trained on the use and intent 
of this worksheet prior to reviewing any Purchase Order packages. The work 
sheet required the reviewer to  answer the following questions for each 
procurement package: 

a. Does the Purchase Order as written adequately describe or identify 
Specification requirements for the material or item being procured? 

b. Does the Purchase Order as written adequately identify all 
documentation required by the Specification (such as Certificates of 
Conformance, certified Test Reports, operating manuals, etc.)? 

c. Does the shipping documentation (vendor packing list or shipping 
manifest) identify the materials shipped in sufficient detail to 
demonstrate that the material received complies with Purchase Order 
requirements? 

d. Does the shipping documentation either include all documentation 
required by the Purchase Order or identify it as having been shipped 
separately? 
Does the shipping documentation together with the receiving report 
prepared by FERMCO adequately demonstrate that the material received 
conforms to  Specification requirements? 
Does the shipping documentation together with the receiving report 
adequately demonstrate that the documentation received was complete 
and in conformance with Specification requirements? 

e. 

f. 

Questions a-d were addressed by FERMCO engineering personnel who had 
familiarity with both the Specification and the procurement process, while 
questions e-f were addressed by discipline specific representatives from 
PARSONS who had participated in the development or use of the Design 
Specifications. 
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The population of Purchase Orders issued for the UNH project was generated 
from Acquisitions Department CMMS database using the two  charge numbers 
3BPC1 and 9BAA2 available to  the UNH Project. Purchase Order packages 
were then retrieved from the Acquisitions Department files in Building 45 and 
at the S ho_w__c_a_s_e_C_elrt_e_Z,_the-stora geL0-c-a tion-b-ejn g d  e pe n de n t -0 n-t h e-l o ca t i o-n---.-..-- 
of the Buyer involved. The review included evaluation of all documentation 
located in the Acquisitions Department files. In general, each Purchase Order 
package contained the following documents: 

\ 

a. The original Purchase Requisition (PR) which initiated the procurement 
action, 

b. Documented records of the Buyer's Request for Proposal (RFP) and bid 
evaluation process, 

c. The formal Purchase Order (PO) and associated procurement "boiler 
plate" terms and conditions, 

d. The FERMCO (RIMIA) Receiving Report identifying the items and 
quantities received, 

e. The vendors shipping manifest or packing list identifying the materials 
shipped. 

The subteam reviewed each Purchase Order package, line item by line item, 
against the Specification requirements for the item or material being procured, 
answering the above questions as possible for each line item based on the 
documentation available in the Purchase Order package. A total of 267 
Purchase Order packages were reviewed, 238 against Charge Number 3BPC1 
and 29 against Charge Number 9BAA2. 
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Results of Desian Review 

The subteam segregated the Purchase Order packages reviewed according to 
the design __ -___ Divisions of the Design Specification, and then further for the 
Mechanical Division into the specific Sections addressing the item or material. 
Utilizing this process, the '267 Purchase Order packages were grouped as 
shown in Table 1. 

____ 

Results of the above review relative to the questions of primary concern (e-f), 
are as noted in Table 2. The basis for the results are that if the packing list or 
shipping documents could definitively identify the item or material as fully 
compliant with the Design Specification, the reviewers answered the question 
YES. If full compliance, by virtue of review of the shipping document, could 
not be demonstrated then they answered NO. Likewise, if the documentation 
supplied by the vendor complied with the Design Specification, a YES was 
entered for the question, if not then a NO was entered. 
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Table 1 
SUMMARY OF PROCUREMENTS FOR UNH PROJECT 

(as of 1 /11/95) 

______.__I__-___________ TOTAL PURCHASE ORDERS __ - 267* (238 ----I on 3BPC1, ___-- 29 on 9BAA2) 

\ 

MECHANICAL - 

Mechanical, Stainless - 37 
(includes pipe, fittings, flanges, swages, gaskets, bolting) 

Mechanical, Stainless (Ball, Gate, or Globe Valves) - 6 

Mechanical, Carbon - 31 
(includes pipe, fittings, flanges, swages, gaskets, bolting) 

Mechanical, Carbon (Ball, Gate, or Globe Valves) - 8 

Mechanical, Plastic (includes pipe, fittings, flanges) - 3 

Mechanical, Heat Trace - 4 

Mechanical, Pumps - 12  
(includes pumps, hoses, fittings, parts, speed controller, surge suppressor) 

Mechanical, Insulation - 9 

Mechanical, Hangers - 21 
(includes rod, beam clamps, u-bolts, snubbers, and electrical hangers) 

Mechanical, Weld Rod - 7 
(includes 601 0, 701 8, 308, 309-1 6, ER316L) 
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Table 1 (cont'd.) 

ELECTRICAL 

Electrical, Power - 18 
--  __._ - __ . __ ~ ~. _. 

--(includes conduit, boxes, enclosures, wire & cable, SO cord, instrument cable, 
terminal blocks, splicing & termination kits, switches, plug connectors) 

INSTRUMENT & CONTROL 

I&C, various - 29 

STRUCTURAL 

Structural, misc. - 14 
(includes steel, wood, concrete, unistrut) 

MISCELLANEOUS 

Misc. supplies, rentals, equipment - 62 

Misc. labor support - 15 
(includes temp, analytical, and support services) 

* Total PO's generated for UNH project as of 1/11//95 was 271. Four of these 
reflected PO's issued for Parsons support (3) and Wise Construction services (I), 
hence the number of procurements will be considered as 267. Note also that the total 
of PO's from the above list is 276 because some PO's are considered in more than 
one category. 



Table 2 

Analysis was documented using the, PARSONS procedure ENG-018, Processing 
Vendor/Supplier Submittals. The procedure had to  be modified slightly to accomplish 
the Analysis in that the status indicators used (A,B,C) were modified to A, B, C, D, 
E, and F with descriptors as follows: 

A =  
__________ ____ 

YES for maczal  meeting Specification and YES for documentation 

B =  

C =  

D =  

E =  

F =  

- .  
meeting Specification. 

YES for material meeting Specification and NO for documentation 
meeting Specification. 

NO for material ‘meeting Specification and YES for documentation 
meeting Specification. 

NO for material meeting Specification and NO for documentation meeting 
Specification. 

Used to designate Purchase Orders for tools, misc. Construction items, 
or itemslmaterials which were not specified but which were reviewed 
and accepted by the design engineers. 

Items/materials which are no longer applicable to  the project. 
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Table 2 (con't.) 

The 267 Purchase Orders written for the UNH Project represent 196 written by 
Construction Procurement, and 71 written by others (either RSO maintenance or Safe 
Shutdown). 

Of 192 Construction PO's thoroughly reviewed, the following categorizations can be 
made: 

- _____ 

21 (1 1 %) are Category A, material and documentation acceptable. 

50 (26%) are Category B, material acceptable, documentation incomplete. 
Items/materials categorized B principally lack a Certificate of Conformance from 
the Vendor, no questions exist relative to the suitability of the material received 
or its conformance to Specification requirements. 

31 (16%) are Category D, material status indeterminate based on incomplete 
documentation. Items/rnaterials categorized D lack sufficient shipping 
documentation t o  establish their conformance to Specification requirements. 
However, in the judgement of the design engineers who reviewed the 
items/materials, a more descriptive shipping slip or physical inspection of  the 
material would allow reclassification to  B. Only two (2) PO's evidenced 
inappropriate material (ERW rather than seamless carbon steel pipe). 

79 (41%) are Category E, primarily construction tools or equipment, or 
miscellaneous items which were left to good construction practices to  procure. 
The Design Engineers reviewed all Category E items and in all cases concurred 
with their appropriateness for use. 

1 1  ( 6%) are Category F, material which no longer has application to  the UNH 
project. 
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Table 2 (con't.) 

An additional issue raised during review of  the Purchase Orders was the 
apparent duplicate purchase of twelve (12) 3" ball valves for use on the 
project. An investigation revealed the following information: 

The UNH Performance Specification called out Class 150, Full Port, Stainless 
Steel, 304L, ASTM A351, Grade CF8, Beveled Ends, Fire Safe, 316 SS Trim, 
UHMWPE Full Seat Around Ball, Wrench Operator Ball Valves. 

--__I -__- -.-_____ .--__..I___ _____ _ _ ~ _ _  -~ 

Sixteen (16) 3" Ball Valves intended to  meet this specification were ordered 
3/3/94 (PO 94CP002354), received, installed and performed successfully. 
These were manufactured by Apollo Valves. 

Twelve (1 2) additional 3" Ball valves were subsequently ordered 3/29/94 (PO 
94CP002939) which were received, installed, and found to  leak considerably. 
These valves were manufactured by Marwin Valve. 

Two (2) of the leaky valves were removed and returned to  the supplier, and 
then to  Marwin for repair. Analysis revealed the leak was due to faulty seating 
material. Repair by Marwin was delayed due to  seating material availability, 
and a decision was therefore made to procure twelve (12) additional 
replacement valves. RFP's were issued to  numerous vendors, all of whom 
could not meet the timetable for the UHMWPE Full Seat criteria. Based on the 
acceptable performance of the original 16 Apollo valves, an RFP was issued for 
these, and in so doing the Buyer learned that the particular Apollo valve 
originally delivered was not a UMHWPE Full Seat, but rather an UMHWPE 
Standard Seat model. 

FCR 0074 was then issued (1 2/22/94) to  allow variance from the Specification 
for use of the UHMWPE Standard Seat valves. Twelve (1 2) additional Apollo 
Standard Seat valves were then purchased on 12/29/94 (PO 95CP001409). 
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