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Discussion of Why All Design Loads Cannot Be Quantified in Design Specifications 

Background

During the ABWR design certification, the NRC staff reviewed selected documents related to 
design specifications and design reports for ASME III components.  Recognizing that the 
documents reviewed were not specifically for the ABWR, a COL Action Item was created to 
require the COL applicant to make ABWR design specifications and design reports required by 
the ASME Code available to the staff for the purpose of audit. (FSER Section 3.9.3.1)  This 
requirement is captured in DCD Subsection 3.9.7.4. 

At this point of the project (pre-COL), many of the design specifications are complete, however, 
the equipment has not been procured and the component design has not been completed.  Since 
the design, analysis and fabrication of the ASME components is not complete, the Code required 
design reports are not available at this time.  In order to satisfy the COL item, ITAAC 3.0-14 has 
been added in COLA Part 9 to provide the ASME design reports. 

NRC Question

The NRC staff conducted an audit of design specifications and reviewed, among other things, 
Rev. 3 of the FMCRD Equipment Requirement Specification (ERS), which forms a portion of 
the FMCRD ASME III Design Specification.  Tables 1 and 2 of the ERS specify the required 
loads and load combinations.  During the review of this ERS, the staff generated Open Item 21 
regarding the specification of loads and load combinations.  Specifically, the NRC questioned 
the specification of generic loads versus numerical values in these tables for the various loads. 

Specification of Design Loads

The loads imposed on equipment fall generally into two categories:  (1) externally applied loads, 
and (2) operating loads.  External loads for nuclear components typically consist of seismic loads 
and other dynamic loads resulting from plant conditions or operations which are not known by 
the equipment vendor.  Operating loads, on the other hand, must generally be determined by the 
vendor based on the specific design characteristics of the equipment, for example, masses and 
dynamic properties of the components. In the specification for the equipment the purchaser or 
owner must provide the externally applied loads.   The purchaser also specifies the operating 
requirements and conditions which the vendor must utilize to design the equipment and develop 
the operating loads.  The vendor then constructs the component to meet the specified 
requirements and prepares the required design reports utilizing the load combinations specified 
by the purchaser, applicable codes and the equipment design.  The purchaser is, in fact, unable to 
quantify the operating loads before procurement.  The vendor is required to develop the 
operating loads after the design details of the components are complete. 

The FMCRD ERS describes the requirements and conditions under which the FMCRD’s must 
operate and provides references for the determination of the external loads acting on the 
FMCRD’s.
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This is consistent with the SRP and the ASME Code, as discussed below.  

The SRP 3.9.3 review procedures state, “The objectives in reviewing the [1] loading 
combinations and [2] stress limits employed by the applicant in the design of Code Class 1, 2, 
and 3 components and component supports, and core support structures are to confirm that [1] 
the appropriate postulated events have been included, that [2] the loading combinations 
(including system operating transients) and [3] the designation of design and service stress limits 
are appropriate.” 

Note that this review process does not require the quantification of loads.  Rather, the process 
requires (1) postulated events, (2) loading combinations, and (3) stress limits. 

The FMCRD ERS is also consistent with the ASME III Code requirements.  NCA-2142.2 states 
that “When the Design Specification requires computation to demonstrate compliance with 
Specified Service Limits, the Design Specification shall provide information from which Service 
Loadings can be identified.”  B-2122.3(c) states that, “Design Mechanical Loads that are 
considered are somewhat dependent on the component.” 

In the case of the FMCRD’s, the DCD also states in Sections 3.9.1.3.2 and 3D.2.1 that internal 
drive pressures and temperatures used in the stress analysis are determined during actual testing.
That is, after the components are designed, fabricated and assembled, testing is required in order 
to determine some of the parameters necessary in the final load determination. The ERS states, 
“The scram peak pressure cycle and other loads from scram events, including the peak scram  
pressure due to water hammer effects during normal (operative) buffer scram and failed 
(inoperative) buffer scram, shall be determined in FMCRD scram testing.”

Conclusion

In summary, the level of detail provided in the design specifications and requirements documents 
is consistent with the DCD, FSER, SRP, and ASME Code.  The specification of generic loads 
(postulated events) and load combinations is entirely appropriate at this stage of design and 
procurement process.  The ASME design report is the proper phase of the process in which 
operating loads are finally quantified and combined with external loads in order to confirm 
compliance with the specifications and ASME Code requirements. 

Computer Program FMCRD01

During the audit of design specifications, NINA provided a discussion of FMCRD01, which is a 
computer program that is described in section 3D.2.1 of the ABWR DCD.  DCD section 
3.9.1.3.2 says that output of FMCRD01 is used in the dynamic analysis of parts of the FMCRD.   
Hence, one might assume that the output of FMCRD01 should be included in the ERS; however, 
FMCRD01 is not discussed in the FMCRD design specification. 

At the time the DCD was reviewed and certified, the FMCRD’s had not been procured, designed, 
fabricated, or tested.  A basis for the development and testing of a prototype was needed, and 
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FMCRD01 was used for that purpose.  Since then, an FMCRD initial design has been developed 
and tested for other plants of similar design . The FMCRD design specification requires the 
vendor to conduct testing of the specific STP 3&4 FMCRD’s to determine pressures to be used 
in the analysis of the FMCRD components. The use of testing for this purpose is consistent with 
DCD section 3.9.1.3.2, which states that pressures used in the analysis of the FMCRD parts are 
also determined during actual testing of prototype control rod drives.

The plan to use testing does not constitute a departure from the ABWR DCD.  DCD sections 
3.9.1.3.2 and 3D.2.1 are incorporated by reference in the STP 3&4 COLA without any 
departures. The STP 3&4 COLA also incorporates by reference DCD section 4.6, which 
provides a detailed description of the FMCRD design, and has taken no departures which affect 
the dynamic analysis of any parts of the FMCRD or the use of FMCRD01 output.  The reference 
to FMCRD01 and its application as described in the DCD remains an accurate and correct 
reference in the DCD. 

The final detailed design of the STP 3&4 FMCRD’s will be reflected in the ASME III Design 
Report and will be based on loadings confirmed during testing as required by the ERS.  Since the 
STP 3&4 COLA does not make any changes to FMCRD design that affect how FMCRD01 was 
used in the design of the ABWR and since actual test data will be used in accordance with DCD 
section 3.9.1.3.2 to complete the detailed FMCRD design, there is no need for any departure 
from the DCD related to the use of FMCRD01. 
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Sequence of Specification and Design Report Development 
For Satisfying COL Item 

3.9.7.4 Audit of Design Specification and Design Reports 
COL applicants will make available to the NRC staff design specification and design reports 

required by ASME Code for vessels, pumps, valves and piping systems for the purpose of audit 
(Subsection 3.9.3.1). 

Owner’s Responsibility Specification Preparation 

Postulated Events 
Load Combinations 
Stress Limits 

NRC Audit of Design Specifications 

Component Design & Fabrication 
Testing & Analysis 

Vendor’s Responsibility 

Preparation of Design Report 
Owner’s Responsibility Design Report Acceptance 

ITAAC 3.0-14 

NRC Audit of Design Reports 
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The following material is added for reference. 

FSER Section 3.9.3.1: 

“The ASME Code requires that a design specification be prepared for Class 1, 2, and 3 
components such as pumps, valves, and piping systems. The design specification is 
intended to become a principal document governing the design and construction of these 
components and should specify loading combinations, design data, and other design data 
inputs. The code also requires a design report for ASME Code, Class 1, 2, and 3 piping 
and components. In the SSAR, GE committed to construct all safety-related components, 
such as vessels, pumps, valves and piping systems, to applicable requirements of the 
ASME Code, Section III. During its review of the SSAR, the staff also reviewed selected 
documents related to design specifications and design reports. Those documents were not 
specifically for the ABWR, but were provided by GE and reviewed by the staff as a 
demonstration of how design specifications and design reports will be prepared for 
ABWR plants. The staff determined that the demonstration documents, with 
modifications, would meet code requirements. However, because the documents were not 
specifically for the ABWR, they would have to be modified before the staff can conclude 
that the design specification and design report requirements in ASME Code, Section III, 
Subsection NCA have been met. In the DFSER, the staff noted that the plant-specific 
design documentation should be prepared and made available for staff review by COL 
applicants referencing the ABWR design. This was DFSER COL Action Items 3.9.3.1-2 
and 14.1.3.3.2.3-1.  SSAR Section 3.9.7.4 states that the COL applicant will make design 
specifications and design reports required by the ASME Code for vessels, pumps, valves, 
and piping systems available to the staff for the purpose of audit. This is acceptable.” 

DCD Subsection 3.9.7.4: 

“COL applicants will make available to the NRC staff design specifications and design 
reports required by ASME Code for vessels, pumps, valves and piping systems for the 
purpose of audit (Subsection 3.9.3.1).” 


