Form 2137

» Los Alamos Conduct of Engineering
NATIONAL LABORATORY Request for Variance or Alternate Method
1.0 General
1.1 Document Number: VAR—-10478 1.2 Revision: 0

1.3 Brief Descriptive Title: Mitsubishi City Multi VRF PURY-P TLMU-A and YLMU-A R410A Pressure Testing

1.4 Affected Program: Engineering Standards 1.5 Request Type: Alternate Method

1.6a Affected Tech Area 99 1.6b Affected Buildings Sitewide

1.7 Requestor: Smith, Charles H  Organization: ES-STO

1.8 Revision History
Revision Number Changes and Comments

0 Initial issue.

2.0 Affected Conduct of Engineering Program/Documents

2.1 Affected “P” Document: 2.2 Subordinate or related document(s) [AP, master spec, LANL ESM chapter &
P342 Engineering Standards section; or code, Order, standard, etc.]: Document Title/No.: ASME B31.5,
2018

If against the P document itself,
revision (or N/A):

N/A

Document Title/No.:

Document Title/No.:

Document Title/No.:

2.3 Section/Paragraph: 538.4.2 Pressure Test

2.4 Specific Requirement(s) as Written in the Document(s):

538.4.2 Pressure Test

(a) Piping shall be examined before pressure is applied to ensure that it is tightly connected. All items not subject to the pressure test shall
be disconnected or isolated by valves, blanks, plugs, or other suitable means.

(b) A preliminary test at a gage pressure of up to 25 psig(170 kPa) may be applied, prior to other testing, as a means of locating major leaks.
(c) The temperature of the piping system during testing shall be above the ductile-brittle transition temperature.

CAUTION: Take measures to protect personnel from the

potential of rupture of piping components during pneumatic

testing of systems.

(d) The means used to furnish the test pressure shall have either a pressure limiting device or a pressure reducing device and a pressure
relief device and gage on the outlet side. The pressure relief device shall be set above the test pressure, but low enough to prevent permanent
deformation of any of the system components.
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(e) The pneumatic test pressure used shall be at least 110% of the design pressure. The test pressure shall not exceed 130% of the design
pressure of any component in the system.

(f) For large systems that are not completely visible to the testing operator, the pressure in the system shall be gradually increased to one-
half of the test pressure, after which the pressure shall be increased in steps of approximately one-tenth of the test pressure until the required
test pressure has been reached. The test pressure shall be continuously maintained for at least 10 min. It may then be reduced to the leak test
pressure per para. 538.4.3(c).

(9) Mechanical joints at which blanks or plugs are inserted to blank off or facilitate removal of equipment during the pressure test need not
be pressure tested after removal of the blank or plug provided the joint passes a subsequent leak test.

2.5 Contractual, preference, or other basis for requirement in 2.4:

All requirements derive from 10 CFR 851 Worker Safety and Health Program and SD100 Integrated Safety
Management System Description Document. These requirements documents invoke ASME B31 series and
lead to ESM Chapter 17.

2.6 Type of VAR from ESM Chap 1, Z10 [Applies only to | 2.7 Discipline
standards variances) Pressure Safety
Type 2

3.0 Request Information & Comments

3.1 NCR required (work has occurred)? No
If Yes, NCR Number:

3.2 System/Component Affected 3.3 Highest ML Level
OpSystem Acronym & Name VNT - Ventilation
System Number or Name HVAC ML-4

3.4 Proposal with Justification/Compensatory Measures:

ASME B31.5, 538.4.2, e. requirement for a pneumatic pressure test is for a minimum of 110% of design
pressure. The manufacturer and manufacturer’s representative have not provided a definitive design
pressure and so this Alternate Method is being used to document that the code is in fact being adequately
met.

Mitsubishi has provided the following information: The equipment (Mitsubishi head units and controllers)
have all been factory tested to 800 psig for quality assurance; further testing at this pressure (800 psig) will
invalidate the system warranty per Dale Candelaria (Mitsubishi VRF Sales Specialist, e-mail 6/24/21, see
attachment). The system operating pressure is 400 psig. The system test pressure specified by Mitsubishi is
550 psig as provided in the DCF Sketch SK-M-0001 Note 4, and via e-mail from Candelaria (7/1/21), this test
pressure is required by the factory to determine the presence of micro-leaks in the system prior to a vacuum
test.

The refrigeration system is provided with internal safeties located in the condensing unit which are set to
release at 450 psig. Ref. e-mail from Candelaria (7/13/21 I0O&M PURY-P-TLMU-
YLMU_Install_WT07598X02_10-15, Page E-39).
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=8&cad=rja&uact=8&ved=2ahUKEwijw
03m3IbyAhUUgp4KHduwDEQQFjAAegQIChAD&url=https%3A%2F%2Fwww.mitsubishitechinfo.ca%?2Fsites%
2Fdefault%2Ffiles%2FIM PURY-P-%2528T%2529%2528Y%2529LMU-A%2528-

BS%2529 WT07598X02.pdf&usg=A0vVaw202u3s3jGzlii4K4kVx6IU

The condensing unit will not be tested.
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This Variance requests permission to perform a leak test of the refrigerant system at 550 psig plus 10% in
accordance with ASME B31.5 code (see above). Thus the actual test pressure will be 605 psig as approved
by Dale and Mitsubishi (e-mail 7/28/21).

This approach will be used first at TA3-39 and also be used of all similar VRF systems from Mitsubishi that are
installed at LANL in the future.

3.5 Attachments

Document Title or Description Various e-mail correspondence
Document Title or Description

3.6a Project ID 3.6b: Project Name 3.6¢: Code of Record Date
DCF-18-03-0039- 03-0039 Administrative HVAC Project 2018
2574
3.7 Duration: 3.8a If Finite Period, Start Date: 3.8b End Date:
Lifetime

3.8c Provide the PFITS number for tracking removal/correction: N/A

3.9 USQD/USID required (Nuclear, High/Mod Hazard)? No
If Yes, USQD/USID Number

3.10 QA Review for process change matters potentially affecting LANL’s NQA-1 implementation
Is a QPA Determination required?: No If Yes, then:
QPA Comments:

3.11 POC Determination: Accept
POC Comments:

3.12 Management Program Owner’s (SMPQ) Approval for P341 and APs; P342, ESM, ML-1 and -2, and Contract
Matters; and P343

SMPO Determination:  Accept
Comments:

4.0 Participant Signatures NOTE: DO NOT ADD NAMES FROM WITHIN WORD! Save and close the form first, then do 1-4 below:
1. From the SharePoint library, select the document, then click the ellipsis (...) in the second column; a small dialog appears
2. Inthe small dialog click the ellipsis again
3. Click Edit Properties and check out the document if prompted toEnter names using the controls provided, then Save

4.1 POC (Management Program Owner’s Organization Signature

Representative): ES-EPD
Digitally signed by ARI
ARI SWARTZ SWARTZ (Affiliate)
Date: 2021.08.03
(Affl I Iate) 08:35:38 -06'00'

Swartz, Ari Ben
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4.2 Facility Design Authority Representative

[FDARName]
FDAR signature not required

Organization

Signature

4.3 LANL Owning Manager (FOD or R&D/Program)

[FODorPrgmMgrName]
FOD or Program Manager signature not required

Organization

Signature

4.4 Quality Reviewer’'s Name:

[QPAName]
QPA review/signature not required

Organization

Signature

4.5 Safety or Security Management Program
Owner’s Approval for P341 and APs; P342, ESM
and Contract Matters; and P343

Apperson, Jason Wesley
SMPO signature not required (Type 1 variance) ]

Organization
ES-DO

Signature

JASON Digitally signed by

JASON APPERSON

APPERSON (Affiliate)

- Date: 2021.08.03
(Affiliate) 11:57:56 -06'00"

4.6 Additional Signer 1 Organization Signature

[AdditionalSigner1]

Role:

4.7 Additional Signer 2 Organization Signature

[AdditionalSigner?2]

Role:

4.8 CoE Administrator Signature Signature

Salazar-Barnes, Christina L TO bi n Dlglta”y Slgned by
Tobin Oruch

NOTE: The CoE Admin is always the last signature .

placed on this document. The date of that signing is O r u C h Date: 2021.08.03

the date of this document. 12:21:40 -06'00'
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Smith, Charles H
L .

From: Candelaria, Dale <Dale.Candelaria@tranetechnologies.com>
Sent: Wednesday, July 28, 2021 9:13 AM

To: Smith, Charles H

Cc: Pridgen, Brandon

Subject: [EXTERNAL] RE: Variance

Per manufacturers installation manual: Maximum test pressure should not exceed 605PSIG. Please let me know if you
need anything else.

Dale T. Candelaria

VRF Sales Specialist for Abqg. & El Paso
dale.candelaria@tranetechnologies.com
C: 505-249-4988

0:505-717-3721

Ingersoll Rand Family of Brands.: Club Car®, Ingersoll Rand® Thermo King® and Trane®

Now featuring
F m Trane® / Mitsubishi Electric
N-Generation CITY MULTI®
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From: Smith, Charles H <csmi@lanl.gov>

Sent: Wednesday, July 28, 2021 9:04 AM

To: Candelaria, Dale <Dale.Candelaria@tranetechnologies.com>
Subject: Variance

Alert: This is an external email.

Dale, looks like the variance will go through. Ari did request an e-mail from you stating that the 605 psig test pressure is
ok (550 + 110% = 605 psig). Can you send me that?

Thank you sir.





Smith, Charles H

From: Candelaria, Dale <Dale.Candelaria@tranetechnologies.com>

Sent: Thursday, July 1, 2021 9:46 AM

To: Romero, Arnold Felix; cfapplebee@hvac.mea.com; Smith, Charles H
Ce: Pridgen, Brandon

Subject: Re: [EXTERNAL] RE: TA-3-39 Admin HVAC Refrigerant Line Test Plan

Yes it would be fine

Sent from my Verizon, Samsung Galaxy smartphone

Get Outlook for Android

From: Smith, Charles H <csmi@lanl.gov>

Sent: Thursday, July 1, 2021 9:33:27 AM

To: Candelaria, Dale <Dale.Candelaria@tranetechnologies.com>; Romero, Arnold Felix <arnoldr@Ilanl.gov>;
cfapplebee@hvac.mea.com <cfapplebee@hvac.mea.com>

Cc: Pridgen, Brandon <Brandon.Pridgen@tranetechnologies.com>

Subject: RE: [EXTERNAL] RE: TA-3-39 Admin HVAC Refrigerant Line Test Plan

Alert: This is an external email.

So if we stayed at a test pressure of 550 per the original design. We could make LANL happy by testing at 605
for the 110% to meet ASME. Would this be OK Dale?

Thanks for your help

Sent with BlackBerry Work
(www.blackberry.com)

From: Candelaria, Dale <Dale.Candelariai tranetechnologies.com=

Date: Thursday, Jul 01, 2021, 9:00 AM

To: Smith, Charles H <csmi(lanl.gov>, Romero, Arnold Felix <arnoldr(a/lanl.gov>, cfapplebeef@hvac.mea.com
<cfapplebeei@hvac.mea.com>

Cec: Pridgen, Brandon <Brandon.Prideeni@iranetechnelogies.com=

Subject: RE: [EXTERNAL] RE: TA-3-39 Admin HVAC Refrigerant Line Test Plan

| think there is some confusion. Please do not exceed the recommended test pressure from the manufacture. 600 PSIG if
fine. ASME states 110-130 above design pressure. Not test pressure.R-410a at 100*F is roughly at 380 PSIG. Our internal
safeties are set to release at 450PSIG. Design pressure is not above 450PSIG. At 125*F, it would roughly be operating at
450PSIG, our internal safety would shut the system down.

Dale T. Candelaria

VRF Sales Specialist for Abg. & El Paso
dale.candelaria@tranetechnologies.com
C: 505-249-4988

0:505-717-3721
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From: Smith, Charles H <csmi@lanl.gov>

Sent: Thursday, July 1, 2021 8:25 AM

To: Candelaria, Dale <Dale.Candelaria@tranetechnologies.com>; Romero, Arnold Felix <arnoldr@lanl.gov>;
cfapplebee@hvac.mea.com

Cc: Pridgen, Brandon <Brandon.Pridgen@®tranetechnologies.com>

Subject: RE: [EXTERNAL] RE: TA-3-39 Admin HVAC Refrigerant Line Test Plan

Alert: This 1s an external email.

ASME says to test at 110 to 130% so LANL makes us do this. That won’t be an issue for the Mitsubishi system though,
right?

Thanks

Sent with BlackBerry Work

From: Candelaria, Dale <Dale.Candelaria@tranetechnologies.com>

Date: Thursday, Jul 01, 2021, 8:15 AM

To: Smith, Charles H <csmi@lanl.gov>, Romero, Arnold Felix <arnoldri@lanl.govs, cfapplebee@hvac. mea.com
<cfapplebee@hvac.mea.com>

Subject: [EXTERNAL] RE: TA-3-39 Admin HVAC Refrigerant Line Test Plan

602 PSIG is acceptable. I'm not sure that you have to test at 662 unless your site specific requirements dictate so.

Dale T. Candelaria

VRF Sales Specialist for Abq. & El Paso
dale.candelaria@tranetechnologies.com
C: 505-249-4988

0:505-717-3721
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From: Smith, Charles H <csmi@lanl.gov>

Sent: Thursday, July 1, 2021 7:30 AM

To: Romero, Arnold Felix <arnoldr@lanl.gov>; cfapplebee@hvac.mea.com
Cc: Candelaria, Dale <Dale.Candelaria@tranetechnologies.com>

Subject: RE: TA-3-39 Admin HVAC Refrigerant Line Test Plan

Alert: This is an external email.

As long as Dale is good with this then | am. | can do the 410 approval for the PRV so that will speed up the process

Sent with BlackBerry Work
{(www.blackberry.com)

From: Romero, Arnold Felix <arnoldr@lanl.gov>

Date: Wednesday, Jun 30, 2021, 6:25 PM

To: Smith, Charles H <csmi@lanl.gov>, cfapplebee@hvac.mea.com <cfapplebee@hvac.mea.com>
Subject: FW: TA-3-39 Admin HVAC Refrigerant Line Test Plan

I just need some clarification on our test pressure......is the 602 psi stated as the design pressure in the manufacturers air
tightness test acceptable for LANL and Mitsubishi Warranty requirements? Thus our test pressure will be 662psi and a
pressure relief device( @ 728 or 730psi) will need to be ordered ASAP. | do not want cause a work stoppage due to the
PRV issue. If there are any questions or need for clarification please reach out to me ASAP.

Thank You,

Arnold Romero
Construction FE {(Mechanical)
Mobile 505-551-4221

Desk 505-664-0576
arnoldri@lanl.gov

4/10 schedule {Tue-Friday)






From: Swartz, Ari Ben <abswartz@lanl.gov>

Sent: Friday, June 25, 2021 12:29 PM

To: Romero, Arnold Felix <arnoldri@lanl.gov>

Cc: Smith, Charles H <csmi@lanl.gov>; Wright, Shawn Michael <smwright@lanl.govs>
Subject: RE: TA-3-39 Admin HVAC Refrigerant Line Test Plan

Hello,
| would like to see the volume and the test pressure so | can check the energy.
Typically we set the relief device at 10% above the test pressure 662 psix 1.1 = 728.2 psi.

Again code is silent on tolerances.

(d) The means used to fumish the test pressure shal}

have either a pressure limiting device or a pressure reducing
device and a pressure relief device and gage on

the outlet side. The pressure relief device shall be set

above the test pressure, but low enough to prevent permanent
deformation of any of the system components.

(e} The pneumatic test pressure used shall be at least

110% of the design pressure. The test pressure shall not
exceed 130% of the design pressure of any component in

the system.

Regards,

Ari (Ben} Swartz

Chief Pressure Safety Officer
Cell Phone 505-412-1436
Working Remotely

From: Romero, Arnold Felix <arnoldr@lant.zov>

Sent: Friday, June 25, 2021 10:27 AM

To: Swartz, Ari Ben <abswartzi@ian).gov>

Cc: Smith, Charles H <csmi@|anl.gov>; Wright, Shawn Michael <smwright@lanl govs
Subject: RE: TA-3-39 Admin HVAC Refrigerant Line Test Plan

Per the Manufacturers installation instructions ...
the design pressure is 4.15 MPa(602 psi)

test pressure would be 662psi@110%

MAX pressure would be 783psi @ 130% of design

We are roughly at 85-90% install on the system. There are 5 units that lack piping. At this point in install we have an
estimated 4.7¢f of test volume.

Before having this test pressure | ran numbers using 600psi and came up with 6279 J which is much less than our
threshold 13MJ for our Limited access boundary.

How do | calculate my PRV? Is it 10% of the test pressure?





9-6. Air-tightness test

Do not use oxygen, flammable gas, or a refrigerant containing
- Doing so may result in an explosion. Chiorine will deteriorate the 1

After refrigerant pipe installation is completed, check the system for leaks by conducti
the refrigerant will change and the performance will drop.

<Air-tightness test procedures>
(1) Make sure the service valves are closed.

(2) Add pressure to the refrigerant pipes through the service ports of the high- and
* Pressurize to the design pressure (4 15 MPa) using nitrogen gas.

(3) If the pressure holds for one day and does not decrease, the pipes have passer
there is a leak. Look for the source of the leak by spraying a bubbling agent (e

(4) Wipe off the bubbling agent.
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From: Swartz, Ari Ben <abswartz@lanl.gov>

Sent: Thursday, june 24, 2021 12:47 PM

To: Smith, Charles H <csmi@lanl.gov>; Romero, Arnold Felix <arnoldr@lanl.gov>; Wright, Shawn Michael
<smwright@lanl.gov>

Cc: Candelaria, Dale <Dale.Candelaria@tranetechnologies.com>

Subject: RE: TA-3-39 Admin HVAC Refrigerant Line Test Plan

Hello,





ASME B31.5 538.4.2 (e) requires testing at 110% of design minimum and 130% maximum.

Using the 400 psig the minimum is 440 psig, and max is 520 psig.
Using the 800 psig the minimum is 880 psig, and max is 1040 psig.

The 550 psig and the 600 psig both are not within either window.

I will need the total test volume and pressure to calculate the contained energy and the exclusion zone for the testing.

538.4.2 Pressure Test

{a) Piping shall be examined before pressure is applied

to ensure that it is tightly connected. All items not subject
to the pressure test shall be disconnected or isolated by
valves, blanks, plugs, or other suitable means.

{b) A preliminary test at a gage pressure of up to 25 psig
(170 kPa) may be applied, prior to other testing, as a

means of locating major leaks.

{c) The temperature of the piping system during testing
shall be above the ductile-brittle transition temperature.
CAUTION: Take measures to protect personnel from the
potential of rupture of piping components during pneumatic
testing of systems.

{d) The means used to furnish the test pressure shall

have either a pressure limiting device or a pressure reducing
device and a pressure relief device and gage on

the outlet side. The pressure relief device shall be set

above the test pressure, but low enough to prevent permanent
deformation of any of the system components.

(e} The pneumatic test pressure used shall be at least

110% of the design pressure. The test pressure shall not
exceed 130% of the design pressure of any component in
the system.

(f} For large systems that are not completely visible to

the testing operator, the pressure in the system shal be
gradually increased to one-half of the test pressure, after
which the pressure shall be increased in steps of approximately
one-tenth of the test pressure until the required

test pressure has been reached. The test pressure shall be
continuously maintained for at least 10 min. It may then be
reduced fo the leak test pressure per para. 538.4.3(c).

(g) Mechanical joints at which blanks or plugs are

inserted to blank off or facilitate removal of equipment
during the pressure test need not be pressure tested

after removal of the blank or plug provided the joint

passes a subsequent leak test.

538.4.3 Leak Test. After the pressure test in

para. 538.4.2 is completed, a leak test shall be performed.
(a} Examination for leaks shall be by the gas and bubble
formation testing as detailed in ASME BPVC, Section V,
Anticle 10, or by other methods of equal sensitivity.
EXCEPTION: Refrigerant vapor detection methods shall be used
when refrigerant is used in the test medium. Comply with environmental
regulations when venting refrigerants.

(b) Examination shall be made of all joints and connections.
The piping system shall show no evidence of leaking.

(c) The pressure used for leak tests shall be either the
design pressure or a pressure specified in the engineering
design.

Regards,





Ari {Ben) Swartz

Chief Pressure Safety Officer
Cell Phone 505-412-1436
Working Remotely

From: Smith, Charles H <csmi@lanl.gov>

Sent: Thursday, June 24, 2021 11:42 AM

To: Romero, Arnold Felix <arnoldr@lanl.gov>; Wright, Shawn Michael <smwright@lanl.gov>; Swartz, Ari Ben
<abswartzi@lanl.gov>

Cc: Candelaria, Dale <Dale.Candelaria@tranetechnologies.com>

Subject: TA-3-39 Admin HVAC Refrigerant Line Test Plan

| spoke with Dale Candelaria (Trane) and have obtained the following information, Dale will also chime in with this E-
Mail so that we have manufacture’s concurrence.

System Design Pressure — 800 psig
System Design Operating Pressure - 400 psig
System Test Pressure — 550 psig

The difference in operating pressure and test pressure is due to the fact that micro leaks are not detectable at 400
psig. They are readily apparent at 550 psig.

Test high and low side at same pressure.
Acceptable Range 550 + 10 psig
Test to include head units, controllers and all piping {gas,liquid)

Dale does not recommend a preliminary vacuum test prior to the pressure test. The reason is that a micro leak will pull
in moisture that will be very difficult to remove later on.





Smith, Charles H

From: Candelaria, Dale <Dale.Candelaria@tranetechnologies.com>

Sent: Thursday, July 1, 2021 9:00 AM

To: Smith, Charles H; Romero, Arnold Felix; cfapplebee@hvac.mea.com
Cc: Pridgen, Brandon

Subject: RE: [EXTERNAL] RE: TA-3-39 Admin HVAC Refrigerant Line Test Plan

I think there is some confusion. Please do not exceed the recommended test pressure from the manufacture. 600 PSIG if
fine. ASME states 110-130 above design pressure. Not test pressure.R-410a at 100*F is roughly at 380 PSIG. Our internal
safeties are set to release at 450PSIG. Design pressure is not above 450PSiG. At 125*F, it would roughly be operating at
450PSIG, our internal safety would shut the system down.

Dale T. Candelaria

VRF Sales Specialist for Abq. & El Paso
dale.candelaria@tranetechnologies.com
C: 505-249-4988

0:505-717-3721
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From: Smith, Charles H <¢csmi@lanl.gov>

Sent: Thursday, July 1, 2021 8:25 AM

To: Candelaria, Dale <Dale.Candelaria@tranetechnologies.com>; Romero, Arnold Felix <arnoldr@lanl.gov>;
cfapplebee@hvac.mea.com

Cc: Pridgen, Brandon <Brandon.Pridgen®@tranetechnologies.com>

Subject: RE: [EXTERNAL] RE: TA-3-39 Admin HVAC Refrigerant Line Test Plan

Alert: This is an external email.

ASME says to test at 110 to 130% so LANL makes us do this. That won't be an issue for the Mitsubishi system though,
right?

Thanks

Sent with BlackBerry Work
{www.blackberry.com)





From: Candelaria, Dale <Dale.Candelariaf@tranetechnologies.coms

Date: Thursday, Jul 01, 2021, 8:15 AM

To: Smith, Charles H <csmi@lanl.gov>, Romero, Arnold Felix <arnoldr@lanl.gov>, cfapplebee@hvac.mea.com
<cfapplebee@hvac.mea.com>

Cc: Pridgen, Brandon <Brandon.Pridgen@tranetechnologies.com>

Subject: [EXTERNAL] RE: TA-3-39 Admin HVAC Refrigerant Line Test Plan

602 PSIG is acceptable. I'm not sure that you have to test at 662 unless your site specific requirements dictate so.

Dale T. Candelaria

VRF Sales Specialist for Abq. & El Paso
dale.candelaria@tranetechnologies.com
C: 505-249-4988

0: 505-717-3721
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From: Smith, Charles H <csmi@lanl.gov>

Sent: Thursday, July 1, 2021 7:30 AM

To: Romero, Arnold Felix <arnoldr@lanl.gov>; cfapplebee@hvac.mea.com
Cc: Candelaria, Dale <Dale.Candelaria@tranetechnologies.com>

Subject: RE: TA-3-39 Admin HVAC Refrigerant Line Test Plan

Alert: This is an external email.

As long as Dale is good with this then | am. | can do the 410 approval for the PRV so that will speed up the process

Sent with BlackBerry Work
{www.blackberry.com)

From: Romero, Arnold Felix <arnoldr@lanl.gov>
Date: Wednesday, Jun 30, 2021, 6:25 PM

Subject: FW: TA-3-39 Admin HVAC Refrigerant Line Test Plan





I just need some clarification on our test pressure......is the 602 psi stated as the design pressure in the manufacturers air
tightness test acceptable for LANL and Mitsubishi Warranty requirements? Thus our test pressure will be §62psi and a
pressure relief device( @ 728 or 730psi) will need to be ordered ASAP. | do not want cause a work stoppage due to the
PRV issue. If there are any questions or need for clarification please reach out to me ASAP.

Thank You,

Arnold Romero
Construction FE (Mechanical)
Mobile 505-551-4221

Desk 505-664-0576
arnoldr@lanl.gov

410 schedule {Tue-Friday)

From: Swartz, Ari Ben <abswartz@lanl.eov>

Sent: Friday, June 25, 2021 12:29 PM

To: Romero, Arnold Felix <arnoldr@lanl.gov>

Cc: Smith, Charles H <csmi@|anl.cov>; Wright, Shawn Michael <smwright@lanl.gov>
Subject: RE: TA-3-39 Admin HVAC Refrigerant Line Test Plan

Hello,
I would like to see the volume and the test pressure so | can check the energy.
Typically we set the relief device at 10% above the test pressure 662 psix 1.1 = 728.2 psi.

Again code is silent on tolerances.

(d) The means used to furnish the test pressure shall

have either a pressure limiting device or a pressure reducing
device and a pressure relief device and gage on

the outlet side. The pressure relief device shatl be set

above the test pressure, but low enough to prevent permanent
deformation of any of the system components.

(e) The pneumatic test pressure used shall be at least

110% of the design pressure. The test pressure shall not
exceed 130% of the design pressure of any component in

the system.

Regards,

Ari {Ben) Swartz

Chief Pressure Safety Officer
Cell Phone 505-412-1436
Working Remotely

From: Romero, Arnold Felix <arncldr@lanl.govs
Sent: Friday, June 25, 2021 10:27 AM
To: Swartz, Ari Ben <abswartzi@lanl.gov>






Cc: Smith, Charles H <csmi@lanl.gov>; Wright, Shawn Michael <smwright@lanl.gov>
Subject: RE: TA-3-39 Admin HVAC Refrigerant Line Test Plan

Per the Manufacturers installation instructions ...
the design pressure is 4.15 MPa{602 psi)

test pressure would be 662psi@110%

MAX pressure would be 783psi @ 130% of design

We are roughly at 85-90% install on the system. There are 5 units that lack piping. At this point in install we have an
estimated 4.7cf of test volume.

Before having this test pressure | ran numbers using 600psi and came up with 6279 J which is much less than our
threshold 13MJ for cur Limited access boundary.

How do | calculate my PRV? Is it 10% of the test pressure?





9-6. Air-tightness test

Do not use oxygen, flammable gas, or a refrigerant containing -
- Doing so may result in an explosion. Chlorine will deteriorate the 1

After refrigerant pipe instaliation is completed, check the system for leaks by conducti
the refrigerant will change and the performance will drop.

<Air-tightness test procedures>
(1) Make sure the service valves are closed.

(2) Add pressure to the refrigerant pipes through the service ports of the high- and
* Pressurize to the design pressure (4.15 MPa) using nitrogen gas

(3 If the pressure holds for one day and does not decrease, the pipes have passe
there is a leak. Look for the source of the leak by spraying a bubbling agent (e.(
@ Wipe off the bubbling agent.
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From: Swartz, Ari Ben <abswartz@lanl.gov>

Sent: Thursday, June 24, 2021 12:47 PM

To: Smith, Charles H <csmi@lanl.gov>; Romero, Arnold Felix <arnoldr@lanl.gov>; Wright, Shawn Michael
<smwright@lanl.gov>

Cc: Candelaria, Dale <Dale.Candelaria@tranetechnologies.com>

Subject: RE: TA-3-39 Admin HVAC Refrigerant Line Test Plan

Hello,





ASME B31.5 538.4.2 (e) requires testing at 110% of design minimum and 130% maximum.

Using the 400 psig the minimum is 440 psig, and max is 520 psig.
Using the 800 psig the minimum is 880 psig, and max is 1040 psig.

The 550 psig and the 600 psig both are not within either window.

| will need the total test volume and pressure to calculate the contained energy and the exclusion zone for the testing.

538.4.2 Pressure Test

{a) Piping shall be examined before pressure is applied

to ensure that it is tightly connected. All items not subject

to the pressure test shalt be disconnected or isolated by
valves, blanks, plugs, or other suitable means.

{b) A preliminary test at a gage pressure of up to 25 psig
(170 kPa) may be applied, prior to other testing, as a

means of locating major leaks.

(c) The temperature of the piping system during testing
shall be above the ductile-brittle transition temperature.
CAUTION: Take measures to protect personnel from the
potential of rupture of piping componeats during pneumatic
testing of systems.

(d} The means used to furnish the test pressure shall

have either a pressure limiting device or a pressure reducing
device and a pressure relief device and gage on

the outlet side. The pressure relief device shall be set

above the test pressure, but low enough to prevent permanent
deformation of any of the system components.

{e) The pneumatic test pressure used shall be at least

110% of the design pressure. The test pressure shall not
exceed 130% of the design pressure of any component in
the system.

(f) For large systems that are not completely visible to

the testing operator, the pressure in the system shal} be
gradually increased to one-half of the test pressure, after
which the pressure shall be increased in steps of approximately
one-tenth of the test pressure until the required

test pressure has been reached. The test pressure shall be
continuously maintained for at least 10 min. It may then be
reduced to the leak test pressure per para. 538.4.3(c).

{g) Mechanical joints at which blanks or plugs are

inserted to blank off or facilitate removal of equipment
during the pressure test need not be pressure tested

after removal of the blank or plug provided the joint

passes a subsequent leak test.

538.4.3 Leak Test. After the pressure test in

para. 538.4.2 is completed, a leak test shall be performed.
{a) Examination for leaks shall be by the gas and bubble
formation testing as detailed in ASME BPVC, Section V,
Article 10, or by other methods of equal sensitivity.
EXCEPTION: Refrnigerant vapor detection methods shall be used
when refrigerant is used in the test medium. Comply with environmental
regulations when venting refrigerants.

(b) Examination shall be made of all joints and connections.
The piping system shall show no evidence of leaking.

(¢) The pressure used for leak tests shall be either the
design pressure or a pressure specified in the engineering
design.

Regards,





Ari {Ben} Swartz

Chief Pressure Safety Officer
Cell Phone 505-412-1436
Working Remotely

From: Smith, Charles H <csmi@lani.gov>

Sent: Thursday, June 24, 2021 11:42 AM

To: Romero, Arnold Felix <arnoldri@lanl.gov>; Wright, Shawn Michael <smwrighti@lanl.gov>; Swartz, Ari Ben
<abswartz@lanl.gov>

Subject: TA-3-39 Admin HVAC Refrigerant Line Test Plan

! spoke with Dale Candelaria (Trane) and have obtained the following information, Dale will also chime in with this E-
Mail so that we have manufacture’s concurrence.

System Design Pressure — 800 psig
System Design Operating Pressure = 400 psig
System Test Pressure — 550 psig

The difference in operating pressure and test pressure is due to the fact that micro leaks are not detectable at 400
psig. They are readily apparent at 550 psig.

Test high and low side at same pressure.
Acceptable Range 550 + 10 psig
Test to include head units, controllers and all piping {gas,liquid)

Dale does not recommend a preliminary vacuum test prior to the pressure test. The reason is that a micro leak will pull
in moisture that will be very difficult to remove later on.





9.5-3. Sealing the openings around the pipes

Seal all openings around pipes and wires to keep cut small animals, rainwater, or snow.
- Failure to do so may result in current leakage, electric shock, or damage to the unit.

A Example of closure materials {not suppled}
B Filt the openings

9-6. Air-tightness test

Do not use oxygen, flammable gas, or a refrigerant containing chlorine for air-tightness testing.
- Deing so may result in an explosion. Chlorine will deteriorate the refrigerant oil.

After refrigerant pipe installation is completed, check the system for leaks by conducting an air-tightness test. If there is a leak. the composition of
the refrigerant will change and the performance will drop.

<Air-tightness test procedures>
11 Make sure the service valves are closed,

2! Add pressure to the refrigerant pipes through the service ports of the high- and low-pressure pipes.
* Prassurize to the design pressure (4,15 MPa) using nitrogen gas.

1w

If the pressure holds for one day and does not decrease, the pipes have passed the test and there are no leaks. If the pressure decreases
there is a leak. Look for the source of the leak by spraying a bubbling agent (e.g.. Gupoflex} on the flared or brazed sections.
4] Wipe off the bubbling agent.

%,
]

Nitrogen gas

To indoor unit
Gauge manifold
Low pressure knob
High pressure knob
Service valve
Low-pressure pipe
High-pressure pipe
Outdoor unit
Service port
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Smith, Charles H
“

From: Candelaria, Dale <Dale.Candelaria@tranetechnologies.com>

Sent: Thursday, June 24, 2021 3:32 PM

To: Swartz, Ari Ben; Smith, Charles H; Romero, Arnold Felix; Wright, Shawn Michael
Cc: Pridgen, Brandon

Subject: [EXTERNAL] RE: TA-3-39 Admin HVAC Refrigerant Line Test Plan
Attachments: WT09115X03.pdf

Please see attached. This is a page from the Manufacturers Installation Manual.

It states that a test pressure of 4.15 MPa shall be used. Converted = 601.9066 PSIG

If this pressure is not used , it may void the warranty process by our DTS Brandon Pridgen. Please let me know if you
have any other questions or concerns.

Dale T. Candelaria

VRF Sales Specialist for Abg. & El Paso
dale.candelaria@tranetechnologies.com
C: 505-249-4988

0:505-717-3721

TRANE

Ingersoli Rand Family of Brands: Club Car® Ingersoll Rand® Thermo King® and Trane®

Now featuring
HUSS  Trane® / Mitsubishi Electric
ﬂﬂim N-Generation CITY MULTI®

© v o M

—

From: Swartz, Ari Ben <abswartz@lanl.gov>

Sent: Thursday, June 24, 2021 12:47 PM

To: Smith, Charles H <csmi@lanl.gov>; Romero, Arnold Felix <arnoldr@!anl.gov>; Wright, Shawn Michael
<smwright@lanl.gov>

Cc: Candelaria, Dale <Dale.Candelaria@tranetechnologies.com>

Subject: RE: TA-3-39 Admin HVAC Refrigerant Line Test Plan

Alert: This 1s an external email.

Hello,

ASME B31.5 538.4.2 (e) requires testing at 110% of design minimum and 130% maximum,

Using the 400 psig the minimum is 440 psig, and max is 520 psig.
Using the 800 psig the minimum is 880 psig, and max is 1040 psig.





The 550 psig and the 600 psig both are not within either window.

I will need the total test volume and pressure to calculate the contained energy and the exclusion zone for the testing.

538.4.2 Pressure Test

(o) Piping shall be examined before pressure is applied

to ensure that it is tightly connected. All items not subject
to the pressure test shall be disconnected or isolated by
valves, blanks, plugs, or other suitable means.

{b) A preliminary test at a gage pressure of up to 25 psig
(170 kPa) may be applied, prior to other testing, as a
means of locating major leaks.

(c) The temperature of the piping system during testing
shall be above the ductile-brittle transition temperature.
CAUTION: Take measures to protect personnel from the
potential of rupture of piping components during pneumatic
testing of systems.

{d) The means used to furnish the test pressure shall

have either a pressure limiting device or a pressure reducing
device and a pressure relief device and gage on

the outlet side. The pressure relief device shall be set
above the test pressure, but iow enough to prevent permanent
deformation of any of the system components.

{e) The pneumatic test pressure used shall be at least
110% of the design pressure. The test pressure shall not
exceed 130% of the design pressure of any component in
the system.

{? For large systems that are not completely visible to

the testing operator, the pressure in the system shall be
gradually increased to one-half of the test pressure, after
which the pressure shall be increased in steps of approximately
one-tenth of the test pressure until the required

test pressure has been reached. The test pressure shall be
continuously maintained for at least 10 min. It may then be
reduced to the leak test pressure per para. 538.4.3(c).

{g) Mechanical joints at which blanks or plugs are
inserted to blank off or facilitate removal of equipment
during the pressure test need not be pressure tested

after removal of the blank or plug provided the joint
passes a subsequent leak test.

538.4.3 Leak Test. After the pressure test in

para. 538.4.2 is completed, a leak test shall be performed.
{a) Examination for leaks shall be by the gas and bubble
formation testing as detatled in ASME BPVC, Section V,
Article 10, or by other methods of equal sensitivity,
EXCEPTION: Refrigerant vapor detection methods shall be used

when refrigerant is used in the test medium. Comply with environmental
regulations when venting refrigerants.

(b) Examination shall be made of all joints and connections.
The piping system shall show no evidence of leaking.

(c) The pressure used for leak tests shall be either the
design pressure or a pressure specified in the engineering
design.

Regards,

Ari (Ben) Swartz

Chief Pressure Safety Officer
Cell Phone 505-412-1436
Working Remotely





From: Smith, Charles H <csmi@ianl.gov>

Sent: Thursday, June 24, 2021 11:42 AM

<abswartz@lanl.gov>

Cc: Candelaria, Dale <Dale.Candelaria@tranetechnologies.com>
Subject: TA-3-39 Admin HVAC Refrigerant Line Test Plan

| spoke with Dale Candelaria (Trane) and have obtained the following information, Dale will also chime in with this E-
Mail so that we have manufacture’s concurrence.

System Design Pressure — 800 psig
System Design Operating Pressure — 400 psig
System Test Pressure ~ 550 psig

The difference in operating pressure and test pressure is due to the fact that micro leaks are not detectable at 400
psig. They are readily apparent at 550 psig.

Test high and low side at same pressure.
Acceptable Range 550 + 10 psig
Test to include head units, controllers and all piping (gas,liquid)

Dale does not recommend a preliminary vacuum test prior to the pressure test. The reason is that a micro leak will pull
in moisture that will be very difficult to remove later on.





		2021-08-03T08:35:38-0600
	ARI SWARTZ (Affiliate)


		2021-08-03T11:57:56-0600
	JASON APPERSON (Affiliate)


		2021-08-03T12:21:40-0600
	Tobin Oruch




