SECTION 01 8712
SEISMIC QUALIFICATION OF EQUIPMENT – Nuclear-Safety Related

*************************************************************************************************************

LANL MASTER SPECIFICATION
	New in this revision: Updated to implement ESM Ch 5 Section III r9 adoption of ASCE 43-19


This specification is intended to be used for the seismic qualification of SDC-3, 4 and 5 components per DOE STD-1020-2012 or later.  It may also be used for the seismic qualification of PC 3 and 4 components per DOE STD-1020-2002.
For seismic qualification of “non-safety related” components (i.e., SDC-1, SDC-2, and those in/on structures classified as IBC Risk Category I–IV), use Section 01 8734.

In order to edit this specification the author will need the credited safety function of the item(s) being qualified.  Information on the credited safety function may be available from design documents such as the Structural Design Basis, the Documented Safety Assessment, the System Design Description, or the Technical Safety Requirements (TSRs) appropriate for the system.  
When this section (01 8712) is used, the Project drawings, Statement of Special Inspections (SSI), and equipment-specific specification section (e.g., 26 2416.01, 43 4113, etc.) shall identify the equipment requiring qualification.  In addition, the SSI shall include all related seismic qualification content and requirements to be consistent with the content of this section.
This template must be edited for use on a given Project.  The author must add project-specific requirements.  Brackets are used in the text to indicate engineer-of-record (EOR) choices or locations where text must be supplied by the EOR.  Requirements that are not needed on a specific job should be deleted.  To seek a variance from requirements in the specifications that are applicable, contact the Engineering Standards Manual (ESM) Structural Specs POC.  Additional tailoring requirements are contained in ESM Chapter 1 Section Z10 Att. F, Specifications.
When assembling a specification package, include applicable specifications from all Divisions, especially Division 1, General requirements.
The section is for use by an organization operating under a quality assurance program that meets the requirements of DOE Order 414.1D, ASME NQA-1, and 10 CFR 830 (suitable for ML‑1 through ML-4 projects).  In general, however, for ML-3 or ML-4 applications Section 01 8734 should be used instead; but 01 8712 section may be used for ML-3 with modifications when higher confidence is desired, but it is not required.
The seismic qualification method addressed by this specification section is the shake-table testing referred to in DOE-STD-1020 Section 3.6.  Seismic qualification may also be performed by the use of earthquake experience data or generic shake table test data, subject to the criteria and limitations given in ASCE 43-19
, ASME QME-1, and DOE/EH-0545.  Contact the ESM Structural Chapter POC for more information and details if use of either of these methods is desired/required.
Equipment that has been shake table tested can be installed (i.e., placed into service) only if it has demonstrated that the ability of the equipment to perform its safety function hasn’t been degraded.  Refer to the last submittal in the Article on submittals.
*************************************************************************************************************

PART 1 GENERAL
1.1 SECTION INCLUDES
A. The minimum technical requirements for the seismic qualification of seismic design-category 3 (SDC-3) 3 (SDC-4) or 5 (SDC-5) equipment based on testing that complies with DOE-STD-1020.
1. The seismic qualification of equipment, to include its support(s) and mounting, is achieved by demonstrating it’s capable of performing its safety function(s) when subjected to the design basis earthquake (DBE).  The applicable safety function(s) is/are as stated in the Qualification Specification in PART 2 (herein).
B. Determination of the loads imparted by the equipment to the supporting structure.

***********************************************************************************************************
Edit the following Article to include the component-specific Project Spec sections that pertain to equipment for which this section (01 8712) is required.  And, in turn, sections that appear below should reference this section.
  Reference 01 4444 on offsite welding specifically if fixturing or anchorage of test object(s) will require welding being relied upon to prevent premature damage to object(s).
***********************************************************************************************************

1.2 RELATED SECTIONS
A. Division 01 Specification sections apply to this Section
B. [21 ____ ____________________]

C. [22 ____ ____________________]
D. [23 ____ ____________________]
E. [26 ____ ____________________]
F. [40 ____ ____________________]

G. [43 ____ ____________________]
H. [__ ____ ____________________]
1.3 ABBREVIATIONS, ACRONYMS, AND SYMBOLS

	DBE 
	design basis earthquake

	DOE      
	Department of Energy

	ISRS       
	in-structure response spectra (based on DBE)

	LS         
	limit state

	OBE          
	operating basis earthquake

	RRS          
	required response spectra

	SDB       
	seismic design basis

	SDC      
	seismic design category

	SSE
	safe shutdown earthquake

	TRS
	test response spectrum


1.4 DEFINITIONS (as used herein)
A. Active (mechanical and electrical) equipment:  Facility equipment that changes state; or has parts that rotate, move mechanically, or are energized during operation.  Examples of such equipment are as follows:

1. Mechanical:  pumps, compressors, and certain operational valves/valve assemblies. 
2. Electrical:  motors, motor control centers, transformers, switching equipment, UPS, electric valve actuators, instrumentation, and control devices.
B. Assembly:  Two or more connected mechanical or electrical components that may be qualified as a unit.  Used interchangeably with component and equipment.

C. Attachment: An item that is appended to a device, component, or assembly.
D. Complex assembly:  Equipment that consists of several components, and/or contains many devices (e.g., control panel, etc.).

E. Component:  Mechanical or electrical items of a facility such as pumps, valves, motors, etc. Used interchangeably with equipment and assembly.  
F. Design basis earthquake (DBE):  The description of the “worst-case” ground motion (required by DOE-STD-1020 through the use of ASCE 43) to be used for the design of Seismic-Design-Category-3 (SDC-3/safety-related) equipment.  Used interchangeably with safe-shutdown earthquake (SSE).
G. Design response spectrum (DRS):  Representation/definition of the DBE using response spectra.
H. Device:  An item that is used in connection with, or as an auxiliary to, other items/pieces of equipment on which it may be mounted (e.g., relay, motor, sensor, etc.).
I. Equipment:  Used interchangeably with component and assembly.

J. Functionality:  Ability of a component to perform its specified safety function.

K. In-structure response spectra (ISRS):  The response spectra generated from the seismic response at selected locations in a structure subjected to the DBE. 
L. Limit state (LS):  The limiting acceptable deformation, displacement, or stress that equipment may experience during or following the DBE and still perform its safety function; and ranges from “A” (non-functional/inoperable, but maintains its structural integrity) through “D” (fully functional [i.e., with respect to both normal and safety functions]). 
M. Margin:  The difference between service conditions and the conditions used for equipment qualification.

N. Operating basis earthquake (OBE):  One-half of DBE.

O. Required response spectra (RRS):  Response spectra required to qualify a component.   The RRS may exceed the ISRS at the component mounting location by a specified margin.
P. Safe shutdown earthquake (SSE):  DBE.
Q. Seismic design basis (SDB):  A categorization of components used by the DOE for determination of earthquake loads, and for stipulating acceptance criteria, based on the risk associated with unacceptable performance.  An SDB consists of a Seismic Design Category (SDC) and an LS (this section concerned with SDC-3, LS A through LS D). (DOE-STD-1020 paragraph 3.1)
R. Seismic design category (SDC):  A function of the severity of adverse radiological and toxicological effects of the hazards that may result from the seismic failure of a piece of equipment. (i.e., SDC-3 or safety-related herein).
S. Supplier:  Any individual or organization who furnishes items or services in accordance with a procurement document. An all-inclusive term used in place of any of the following: seller, Subcontractor, fabricator, consultant, and their sub-tier levels.
T. Support:  A structural element that transmits loads between a component and supporting structure but does not include intervening elements in the component support load path, such as electric motors and valve operators.
U. Supporting structure:  Typically a building floor, roof, wall, etc.
V. Test response spectrum (TRS): The response spectrum derived from the actual motion of the shake table used in qualification.
*************************************************************************************************************
Edit the References Article such that the documents and only those documents applicable to the Project-specific use of this Section are included.  Refer to the author note in PART 2 pertaining to the “Qual-Requirements Para.” for more detail.
*************************************************************************************************************     
1.5 REFERENCES
A.        The applicable edition/version/date of a given reference shall be consistent with the Project’s Code of Record, or the latest one, with the former governing.
B. American Society of Civil Engineers (ASCE)
1. ASCE 43-19, Seismic Design Criteria for Structures, Systems and Components in Nuclear Facilities
C. American Society of Mechanical Engineers (ASME)

1. ASME QME-1, Qualification of Active Mechanical Equipment Used in Nuclear Facilities
D. Department of Energy (DOE)
1. DOE-STD-1020, Natural Phenomena Hazards Analysis and Design

Criteria for DOE Facilities
E. Institute of Electrical and Electronics Engineers, Inc. (IEEE)
1. IEEE 344, Standard for Seismic Qualification of Equipment for Nuclear Power Generating Stations   
2. IEEE 382, Standard for Seismic Qualification of Safety-Related Actuators for Nuclear Power Generating Stations    
1.6 ACTION SUBMITTALS
Note: All submittals require LANL approval unless noted otherwise.

A. Qualification Data for Testing Agency (to demonstrate capabilities and experience).
1. List completed projects to include the following for each one:
a. Project name and address; name of owner and/or engineer-of-record, and address of owner and/or engineer-of-record.
B. Qualification Testing:
1. Hold Point:  Pre-Test Documentation:  The first four (4) portions of the Seismic Qualification Report (SQR):  Identification of the equipment being qualified, Test facility information, RRS levels, and Test method and procedures.  The required content of these portions of the SQR is located in Appendix A (herein).

a.          The first three (3) of these portions need not be finalized. 
b.         The Test-methods-and-procedures portion must be finalized, and approved by LANL, in order to proceed with the remainder of the qualification program.  
2.     Deviations:  LANL shall be notified of any deviations from the approved test methods and procedures, and such deviations shall be clearly and thoroughly documented.
3. Post-Test Documentation: Completed SQR including “Pre-Test portions,” Equipment mounting details, Test data, Test results including loads imparted by the equipment to the supporting structure, conclusions, etc.  The required content of the SQR is located in Appendix A.
*************************************************************************************************************

Delete the following submittal if the tested equipment won’t be placed into service (i.e., installed).
*************************************************************************************************************

C.           Certification of Shake-Table-Tested Equipment
1.          Prior to installation, it shall be demonstrated that the ability of shake-table-tested equipment to perform its safety function hasn’t been degraded; and certified (i.e., signed/endorsed) statement shall prepared describing and attesting to such.

a.          LANL review and approval of the aforementioned certification shall be obtained prior to shipping (for installation).

1.7 TESTING
A. The supplier shall seismically qualify the equipment through the use of proof testing in accordance with the Qualification Specification and the LANL-approved Pre-Test submittal/Test Methods and Procedures (ref. ACTION SUBMITTALS above)
B. The supplier, to include personnel engaged on this Project, must have experience with successful execution of proof testing of safety-related equipment in accordance with IEEE 344, and must be qualified to perform such tests per their LANL-approved ASME NQA-1 program.

1.8 QUALITY ASSURANCE
*************************************************************************************************************

Since the equipment in this section (01 8712) will likely be ML-1 or ML-2, the “Nuclear Projects Version” of LANL Master Spec Section 01 4000 (referred to in the following paragraph) should be used. 
Also, refer to LANL ESM Chapter 5 Section I paragraph 1.6.F, Project Quality Assurance for more detail.
*************************************************************************************************************
A. All work shall be performed per Project Specification Section 01 4000, Quality Requirements. 
1. This includes the supplier’s data acquisition system and the software used in that system.
*************************************************************************************************************

In the next Paragraph, identify Test Execution as a Witness Point or Hold Point, depending on whether or not LANL knows in advance if they intend to be present during testing.
*************************************************************************************************************
B.         [Witness Point][Hold Point]:  Test Execution.

1.9 LANL-FURNISHED EQUIPMENT

A. LANL will provide the equipment being qualified and will pay for shipping costs associated with transport of equipment to and from supplier test facility.
*************************************************************************************************************

If LANL won’t be providing anything other than the equipment being qualified, delete the following Para.  Otherwise edit the following Para. to indicate what else LANL will provide.

*************************************************************************************************************
B. LANL will provide [equipment] [and] [instrumentation] to [monitor functionality during testing] [and] [verify functionality after testing] of the equipment being qualified.
1.10 EXCEPTIONS, DEVIATIONS, AND CONFLICTS
A. The supplier shall notify LANL in writing of any exceptions to, or deviations from, this Section.  No action shall be taken until supplier has received LANL’s written response. 
1. The supplier’s notification shall be detailed and specific.  At a minimum, the notification shall include the article, and paragraph (and, as applicable, subparagraph) of this Section; the reason the exception is required; and the details associated with the exception 
B. The supplier shall notify LANL in writing immediately upon discovery of any of the types of conflicts listed below.  In general, the requirements in the preceding Paragraph associated with notifying LANL, and LANL’s response, apply here.
1. Within this Section.
2.          Between this Section and another section(s) in the Project Specification.
3.          Between this Section and a document(s) referenced herein.

4.          Within, and/or between, the equipment manufacturer’s documents, instructions, etc.
PART 2 
PRODUCTS
2.1 QUALIFICATION REQUIREMENTS
*************************************************************************************************************

Edit Paragraph A as applicable to project.  

Seismic qualification of equipment may be performed by testing subject to the criteria and limitations given in ASCE/SEI 43 and ASME QME-1.  ASCE 43 allows for the use of either IEEE 344-13 or ASME QME-1-17 depending on the type of item being qualified.
· ASME QME-1 isn’t specific to seismic qualification, and isn’t applicable to electrical equipment.

· IEEE 344 is specific to seismic qualification, but isn’t specific to the equipment type.

ASCE 43 requires the use of IEEE 382-06 for in-line components.  Although IEEE 344-13 references IEEE 382 for use with in-line equipment, its use isn’t required.  Also IEEE 382 isn’t specific to seismic qualification, references IEEE 344 often, and doesn’t include a template for a seismic qualification specification (which IEEE 344 does).

Given all of the above, with the exception of the Para. A below, the remainder of this template is based on IEEE 344-13.  Thus, if a project is required to use IEEE 382-06, or opts to use ASME QME-1-17, the EOR is responsible for including any/all applicable seismic requirements in those standards (that differ from what’s herein). 
Proof, generic, and fragility testing are included in IEEE 344 (and ASME QME-1); thus, there are alternatives to the proof testing that this template is based on; however, the remainder of this template will require editing in accordance with the “344/QME-1” content about the selected alternate.  The same goes for IEEE 382; however, it doesn’t include fragility testing. 

*************************************************************************************************************
A. Qualification shall be based on proof testing in accordance with the stipulations herein and [IEEE 344] [IEEE 382] [ASME QME-1].  
1. Any conflicts shall be reported and resolved in accordance with the PART 1 Article EXCEPTIONS, DEVIATIONS, AND CONFLICTS. 
B. Qualification shall demonstrate that the equipment performs its safety function when subjected to the earthquake motions for which it is to be qualified. 

C. The equipment safety function, earthquake motions for which it is to be qualified, and other information and data necessary to perform the qualification is provided in the Qualification Specification(s) (below).  
D. Acceptance of qualification will occur by review and approval of the completed SQR by LANL (ref. Qualification-Testing paragraph in the PART 1 Article ACTION SUBMITTALS).
2.2 QUALIFICATION specification
*************************************************************************************************************
Edit the content of this Article as applicable to the type and piece of equipment in question.  And ensure that the content doesn’t conflict with that of the Related Section (i.e., listed in the PART 1 RELATED-SECTIONS Article).

Each different type/piece of equipment shall have its own qual. spec.  And the same applies if there are multiple pieces of equipment of the same type but with different safety functions.  If there are multiple qual. specs, add as many Articles as necessary (e.g., 2.3, 2.4, etc.), and modify the heading “QUALIFICATION specification” such that the Articles can be differentiated from one another; alternatively, the qual specs may be packaged as multiple appendices to this Section (01 8712) and referenced from Article 2.2.
In providing the physical description of the equipment, ensure that its boundary is defined, that components within its boundary are described, and that the installation location of the equipment and its physical orientation (once installed) are specified.  If installation location can’t be fully/clearly described herein, append/attach drawings to this Section and reference that herein.

Also, as applicable, attachments, power connections, seals, control circuitry, etc. that cross the boundary shall be described.  If such is available, the use of drawings and/or photos to augment the physical description of the equip. is encouraged (e.g., via attachment to this Section).  

Finally, include/add as many subparas. as necessary (to the two that are currently in Para. A)
*************************************************************************************************************
A. Physical description of equipment:
************************************************************************************************************

Use the following Para. to identify the equipment’s safety function(s) starting with its SDB.  The SDB must be identified first because it includes the limiting acceptable condition during and/or following the DBE (in the form of the LS) from which the safety function derives/is defined. 
For active equip, maintaining structural integrity, in addition to performing some function, are usually essential to the safety function.  For passive equip., merely maintaining structural integrity might be all that’s essential to the safety function. 
Provide as much depth/detail as applicable. Here are examples of what might be necessary:

·      Identify any safety-related devices and circuitry, active parts and/or energized components within the equipment, etc., and what their respective safety functions are. 
·      The required function during the DBE and after it.
Related to providing adequate depth/detail, in the event that the Project-specific content of subpara. 1 obviates the need for subpara. 2, then subpara. 2 need not be retained (i.e., SDB adequately defines safety function). 
Finally, include/add as many subparas. as necessary (to the ones that are currently in Para. B).
*************************************************************************************************************
B. Identification of equipment safety function(s):
1. The equipment SDB is SDC-3, LS [A] [B] [C] [D] for the following reason(s):  [complete this information]
2. The equipment is required to perform the following safety function(s) [during] [after] [during and after] the SSE:  [complete this information]
*************************************************************************************************************

If equipment has adjustable devices, retain and edit the following paragraph.

*************************************************************************************************************

C. Typical operational settings (or ranges) for adjustable devices:
*************************************************************************************************************

In the following paragraph, describe the mounting and/or support details, including all interface connections.  If such is available, the use of drawings and/or photos to augment the description is encouraged (via attachment to this Section).
*************************************************************************************************************
D. Equipment mounting details, including all interface connections:
*************************************************************************************************************

Per ASCE 43 para. 8.3.2.1, the total demand during testing, D = DNS + 1.33 (DS).

· DNS = Any additional loads that are required during the test (e.g., pressure or voltage). Also, DNS could be any pre-aging required before the seismic test. Typically, DNS = 0, other than the dead weight of components

· DS = Seismic Demand imposed on the component.  Seismic Demands are most often prescribed as Required Response Spectra (RRS) at the component support location. 
Given the above, RRS > 1.33 (ISRS)*.   
The author note at the outset of Attach. 2 contains guidance and requirements on ISRS.  
The options in this Para. shall be edited such that the following are made clear:

·  Whether there’s more than one horizontal ISRS in Attach. 2.

·  Whether there’s a margin requirement(s).

*Unless there’s a margin requirement(s), in which case “1.33” shall be increased accordingly.  The use of a margin requirement(s) isn’t required by this section, ASCE 43 or IEEE 344, rather it’s an option to be employed if the Project and/or equipment manufacturer needs more than the “1.33” to ensure the TRS exceeds the RRS.  See the last Para. of this Article for more detail on margin requirements.

*************************************************************************************************************
E. RRS for [each] [the] horizontal axis and the vertical axis shall be derived from the ISRS in Appendix B (herein) by factoring it as follows:

1. RRS > (1.33 [+ margin requirements]) ISRS.
[2.
       Margin requirements are indicated in the last Paragraph in this Article.]
*************************************************************************************************************

Per IEEE 344 para. 8.6.5, the strong-motion-time duration value specified in the following paragraph should be > strong-motion portion of the time history used to obtain the RRS, but not < 15 sec.
In this Section (01 8712), since the RRS is merely a “scaled-version” of the ISRS (per the previous Para.), the duration value specified should be > strong-motion portion of the time history used to obtain the ISRS (but not < 15 sec.).
Per ASME QME-1 para. QR-A-5100, earthquakes with zero period acceleration > 0.35g, which applies to LANL (ref.  ESM Ch. 5 Sect. III App. E), often have strong-motion durations > 15 sec.
The duration value specified is important because it’s used to develop the input shake-table-test waveform. 

NOTE:  Project Spec Section 01 4530 “Seismic Qualification of Safety Equipment in LANL Building TA-55 PF-4” required 20 sec as the value for the strong-motion duration; however, it stipulated how the 20 sec is to be counted/measured in the input test waveform.  Thus, for qualifying equipment to be installed in PF-4, that 20-sec duration shouldn’t be specified herein without including the entirety of its “duration requirement.”
*************************************************************************************************************

F. SSE strong-motion time duration > [____].
*************************************************************************************************************

IEEE 344 paras. 8.1.5 and 8.1.5.2 require seismic aging/OBE tests in advance of the SSE test (to ensure that the condition of tested equip. when it’s tested at the SSE level is similar to what may be the condition of the installed equip if/when it’s subjected to the actual SSE).
Taking the amplitude of the OBE as ½ of that of the SSE is an “industry-standard assumption.”

The default value of 5 for the OBE tests is the minimum required by “344;” however, since the ultimate goal is for the equip to be “aged” prior to the SSE test, “344” also allows for use of other types and amounts of testing that will result in the equivalent fatigue effect of 5 OBE tests.  See the aforementioned portions of ‘344” for more detail if performing 5 OBE tests isn’t desirable.
In addition to seismic aging prior to SSE test, IEEE 344 requires other types of “pre-aging (i.e., prior to seismic qual. tests)” if the mechanisms are significant.  Significant aging mechanisms are defined in “344” para 6.2.1.1.
If significant aging mechanisms are applicable, identify them in the “Environment Para,” which occurs immediately after this (“OBE and SSE”) one. And then, in the “Special-Requirements Para.” near the end of this Article, indicate how pre-aging is required to be accomplished.  IEEE 323 has a lot to say about aging and how it should be dealt with in an equip-qual program.
The default value of 1 for the SSE test will suffice for the majority of applications.  An example of when the use of 1 wouldn’t suffice is related to the previous discussion of OBE tests and (potential) use of an “OBE equivalent(s):” If 1 SSE = 5 OBE then no OBE tests would be required if 2 SSE tests were performed (i.e., in lieu of the default value of 1).  Note that replacing OBE with something larger isn’t advised without knowledge that the equipment in question isn’t susceptible to low-cycle fatigue.
*************************************************************************************************************
G. Required number and amplitude of the OBE and SSE:
1. The number of OBE tests = [5] and the amplitude = 50% of the SSE.

2. The number of SSE tests = [1] and the amplitude > RRS.
*************************************************************************************************************

The following paragraph requires the listing/description of salient aspects of the Project-specific “environment,” most (if not all) of these should/could be indicated the equipment-specific section (referred to in PART 1 herein).   In short, all applicable “service conditions” must be listed (e.g., internal pressure, ambient temperature and (external) pressure, relative humidity, condensation, radiation, non-seismic vibration, operation cycles, corrosion effects, electrical loading and transients, chemical spray, submergence, etc.).
Add as many subparagraphs as necessary.
*************************************************************************************************************
H. Environment in which the equipment is designed to perform its safety function:
1.   [___________________________.]
2.   [___________________________.]
*************************************************************************************************************

In the following paragraph(s), list and/or describe the loading and interface requirements that must be accounted for during testing.
Commonly, these consist of interface loadings through attachments of/to the equipment at the equipment boundary.  If these types of loading exist, and they vary depending on the operating mode, then such must be listed/described.  On a related note, motor power or control signal inputs, including those that deviate from normal, shall be specified.
If the simultaneous application of certain loads isn’t necessary for assuring the equipment’s safety function then indicate such.
*************************************************************************************************************
I. Applicable loading and interface requirements:
1. [list or describe…]
*************************************************************************************************************

In the following paragraph, list the acceptance criteria for qualification, and describe how they will be evaluated/determined.  These criteria are necessary to ensure the equipment can perform the previously-specified (in this Article) safety function(s).during and/or after the DBE.
Edit the limiting values of input to, and performance required from, the equip. under the required operating conditions, as well as environmental parameter levels, into Para.

Regarding the structural-integrity criteria, examples of the types of things that shouldn’t be seen include cracks, signs of buckling, loosened fasteners, etc.  Consider marking fasteners before the test in a manner that will allow loosening of them to be easier to visually detect.
*************************************************************************************************************
J. Acceptance criteria for qualification of equipment, its installation, and mounting:
1. During testing, it shall be demonstrated that the equipment can perform its safety function(s).
a. [Functionality of the equipment will be verified by ________ during the strong-motion portion of the SSE]                                 
b. The structural integrity of the equipment and its mounting will be validated if visual inspection doesn’t indicate [_________.]
2. The TRS shall envelope the RRS in accordance with IEEE 344 paragraphs 6.3.2 and 8.6.1.

3. After testing, it shall be demonstrated that the equipment can perform its safety function(s).

a.  [Functionality of the equipment will be verified by ________.]
b. The structural integrity of the equipment and its mounting will be validated if visual inspection doesn’t indicate [_________.]
*************************************************************************************************************

If there are any limits on equipment deflection/displacement then they need to be edited into the following Para.  In contemplating this, don’t forget to consider relative deflections and how those might adversely affect any required clearances.
On a related note, ASCE 43 requires equip. qual. to verify there’s no interference with safety function of adjacent equip or distribution systems; and, mention of “interference” in IEEE 344 is associated with max displacements.  If such is applicable then edit the following paragraph to indicate the existence of “adjacent safety equip,” where and how it’s connected to the equipment being qualified, etc.
*************************************************************************************************************
K. Deflection requirement[s] [is] [are] [__________.] [not applicable.]
*************************************************************************************************************

Include any special requirements in the following Para.  One such example is pre-aging requirements associated with significant aging mechanisms, which is touched on in the author note preceding the “OBE and SSE Para.” in this Article.
*************************************************************************************************************

L. Special requirements for tests [are] [as follows:  ______________] [not applicable.]
*************************************************************************************************************

IEEE 344 Clause 5 (Seismic qual approach) refers to IEEE 323 for “test margins.”  And, per IEEE 323 para. 6.3.1.6, the suggested test margin for seismic vibration is +10% (i.e., the ISRS should be increased by 10%).  Note, this increase is in addition to the 1.33 increase required previously in this Article.
The 1.33 factor specified in ASCE 43 for TRS over ISRS is aimed at achieving an acceptable target reliability of Pf < 1x10-4 per year for SDC-3 components.  No additional margin above this is required for SDC-3 components.  Project or equipment manufacturer-specific needs may necessitate additional margin above the 1.33 per the previous Para. in this Article on RRS.  

ASME QME-1 QR-6000 and ASME QME-1 CASE QME-007 also have info on test margins.
*************************************************************************************************************
M. Applicable margin requirements:  N/A (unless project specific)
PART 3    EXECUTION 
(Not used)
END OF MAIN SECTION, APPENDICES [AND ATTACHMENTS] FOLLOW
***********************************************************
Do not delete the following reference information:

***********************************************************


THE FOLLOWING STATEMENT IS FOR LANL USE ONLY
This project specification section is based on LANL Master Specification Section 01 8712 Rev. 1 dated June 28, 2021.
APPENDIX A
SEISMIC QUALIFICATION REPORT TEMPLATE
*************************************************************************************************************

This appendix was constructed from IEEE 344 11.3 and 11.3.2; however, certain aspects of ASME QME-1 QR-A-8300 and QR-A-8320 are included (i.e., where clarification of, and/or elaboration on, IEEE content was believed to be warranted).  
The entirety of this appendix is applicable and must be retained.  
*************************************************************************************************************
The seismic qualification report shall include the following major sections (i.e., I–XII), the content of which is self-explanatory.  The verbiage/text under each section (in what follows) stipulates minimum required content above and beyond basic/self-explanatory content.  Looking at Section V (i.e., Equipment Mounting Details) for example, if there are no interface connections, the section is still applicable/must be included.
As indicated in the PART 1 ACTION SUBMITTALS Article (in the main body of 01 8712), the first 4 report sections (i.e., I–IV) must be submitted pre-test and, as stated therein, (only) Section IV must be finalized, reviewed, and approved by LANL, prior to proceeding with the rest of the qualification program.
It is acceptable to provide sections and information above and beyond that indicated herein.

I – Identification of the Equipment Being Qualified
The following items shall be clearly indicated in this portion of the report:

A. Tested equipment identification (including devices) and documentation.
B. Tested equipment specified safety function(s).
C. Tested equipment settings and limitations when appropriate.
The level of detail shall be commensurate with the physical description of the equipment and its safety function(s) indicated in the Qualification Specification (e.g., for complex equipment, identify each component and specify the component’s functional requirement, etc.).
The documentation shall be that which is necessary to perform an adequate review (e.g., references to all drawings, bills of material, instruction manuals, etc.).
II – Test Facility Information
The facility location, and testing equipment and calibration shall be included.
III – Required Response Spectrum (RRS)
The RRS for which the equipment is being qualified shall be shown.
IV – Test Method and Procedures
Fixtures necessary to provide compatibility between the equipment and the testing equipment, monitoring for functionality, and acceptance criteria shall be included.
[Since the equipment being qualified is connected to other equipment/components (in service) that have a safety function(s), monitoring of the displacements of the equipment at the connection points (to facilitate assessment of interference with the safety function of adjacent equipment in accordance with ASCE 43 paragraph 8.1) shall also be included.]
V – Equipment Mounting Details

All interface connections shall be included.

VI – Test Data

The test data shall include, as applicable or necessary, proof of acceptable performance, test response spectrum (TRS) plots, time histories, power spectral density or Fourier analysis, coherence checks, number of operating basis earthquakes and safe shutdown earthquakes (SSEs) applied, their duration, etc.
In addition to the TRS, the acceleration time history of the input motion shall be provided and, as applicable, the type of multiple-frequency testing employed.

[The anticipated displacements at the connection point(s) between the equipment being qualified and the indicated adjacent equipment shall be provided.]

Finally, as a minimum, a time history of the SSE table motion shall be provided for one test in each of the three directions of excitation.

VII – Detailed Summary of the Qualification Test

If a component or subassembly of the equipment being qualified is qualified separately, the procedure used shall be summarized in this portion of the report.
VIII – Test Results and Conclusions

As applicable, include a statement on any anomalies experienced during the test and their dispositions.
IX – Qualification Specification vs. Qualification Results

Compare the qualification-spec requirements to the qualification results, and state a conclusion.

X – Photographs and Video

Show the tested equipment, its mounting, and applicable fixtures; and the configuration of the testing equipment.

XI – Loads on Supporting Structure
The following loads, as applicable, transmitted by the equipment through its mounting(s) to the supporting structure shall be included individually in this portion of the report:

A. Dead load/operating weight.

B. Operational/service loads.

C. Pressure and thermal loads.

D. Additional loads due to seismic excitations.

E. Any other loads that may be transmitted to the structure by the equipment mounting during the SSE.

Each of these loads shall be reported in terms of the forces and moments in the X, Y, and Z directions acting at each equipment mounting location (i.e., Fx, Fy, Fz in kips; Mx, My, Mz in foot-kips).  The X and Z directions are parallel to the floor/slab, and the +Y direction is perpendicular to, and upward, from the floor/slab.

XII – Proof of Approval

The report shall include a dated approval signature(s).
APPENDIX B
IN-STRUCTURE RESPONSE SPECTRA

*************************************************************************************************************

Include the applicable ISRS herein.

The ISRS shall be determined (a) at the equipment mounting/anchorage, and (b) by using the design basis earthquake (DBE) defined in ESM Ch. 5 Sect. III App. E, which is expressed in terms of design response spectra (DRS, per ASCE 43).

Basing the ISRS on the DBE/DRS is consistent with IEEE 344, which is based on the SSE (i.e., ensure equip. can withstand the effects of such), which, in turn (per ASCE 43) is the DBE for nuclear power plants.

In other words, at LANL, for qualification of SDC-3 equip., taking the SSE to be the SDC-3 DRS, and using that to derive the ISRS, is consistent with the applicable standards.

The following shall be indicated for each ISRS:

· The damping value(s) for which the ISRS was calculated.
· Any area(s) of the ISRS that’s artificially broadened. 
· The ISRS that applies to a given equip. item (if there are multiple equip. items, and ISRS are provided for different locations).
Damping:  It’s common for 2, 5, and 10% damping values to be employed in a given response spectra.  Per IEEE 344 para. 6.3.2, any practical value of damping may be employed (and 5% is an example of such).  Refer to that paragraph for more on subject.
Artificial Broadening:  Per IEEE 344 para. 8.6.1.1, if the ISRS is dominated by a single structural resonance, it’s usually broadened (to cover the uncertainty in the building structural frequency).  Refer to that paragraph for more on subject.

ASCE 4-16 Section 6.2.3 provides additional guidance on clipping and broadening if ISRS to account for structural and soil-structure-interaction uncertainties.
Finally, cite the calc that is the source of the ISRS. 
*************************************************************************************************************
Seismic response spectra are provided herein for [the] [_____] [each] floor level of building [_____].  The response spectra graphical results provided are based upon [0.5%][, 2%][, 3%][, 4%][, 5%] [, and 10%] damping, and have been broadened by +/-[__]%.  Refer to Calc. [_____]-[_____]-CAL-[___], Rev. [_].
Fig. 2.1(a) – Building TA-[__]-[____], Level [__], [East-West] H
orizontal Response Spectrum

[Fig. 2.1(b) – Building TA-[__]-[____], Level [__], [North-South] H
orizontal Response Spectrum]

Fig. 2.1[(c)] – Building TA-[__]-[____], Level [__], Vertical Response Spectrum
END OF SECTION 01 8712 INCLUDING APPENDICES
� DOE-STD-1020-2016 refers to ASCE 43-05; however, Rev. 9 of LANL ESM Ch. 5 Sect. III App. F amends “1020” for use with “43-19.”  Given this, subsequent references herein to ASCE 43 are with respect to “43-19.”


� Tested equipment that requires repair in order to perform its safety function(s) shall not be placed into service.


� 1.33 is applicable as long as testing is performed in accordance with IEEE 344


� If this coordinate system isn’t appropriate/applicable, the use of an alternate one is permitted only if it’s clearly identified and defined.
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