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ATTACHMENT A807.A.

External Combustion

Natural Gas Usage and Rolling 12-Month Total
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ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments LA-UR-17-20687

ATTACHMENT A807.B.

External Combustion

RLUOB Boilers Natural Gas and Fuel Oi1l Usage
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ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments LA-UR-17-20687

LANL Operating Permit P100-R2 | Monitoring Period July-December 2016

Attachment A807.B. — External Combustion

RLUOB Natural Gas and Fuel Oil Usage

Boilers at the RLUOB did not use fuel oil during this certification period. Attachment A807.A.
includes natural gas use by the RLUOB boilers

Attachment Packgage Page 1136 of 2096




ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments LA-UR-17-20687

ATTACHMENT A807.C. & D.

External Combustion

Fuel Oil Sulfur Content
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ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments LA-UR-17-20687

LANL Operating Permit P100-R2 | Monitoring Period July-December 2016

Attachment A807.C. & D. — External Combustion

Fuel Qil Sulfur Content

LANL purchases only fuel oil with ultra-low sulfur content; fuel oil was not used during this
certification period
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ATTACHMENT A807.E.

External Combustion

Initial Compliance Testing (Unit RLUOB-BHW-4)
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ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments LA-UR-17-20687

LANL Operating Permit P100-R2 | Monitoring Period July-December 2016

Attachment A807.E. — External Combustion

Initial Compliance Testing (unit RLUOB-BHW-4)

Unit RLUOB-BHW-4 has not been installed.
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ATTACHMENT AS807.F.

External Combustion

Operational Inspection for Sources listed in Table 800.A.
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Facility : FO8 Unit : Proj : Work Order Task
Task Title : ST 1Y TA16 STEAM PLANT WATERSIDE/ FIRESIDE PM
W/0 Type : PM W/0 Group : UTIL Task Priority : 4

00547830 01
Planner : 189099 LOPEZ  THERESA M

W/0 Title : ST 1Y TA16-1484 STEAM PLANT WATERSIDE/ FIRESIDE PM

Written To : TA16-1484 STEAM PLANT BOILERS MASTER
Task Dspln : FTTR Due Date : 10/31/2016

Superintendant : Date: 04/26/2016
Hazard : MODERATE IWD Regmt : TASK SPECIFC

Work Order Task Written To

Facility : FO8 unit : Op Sys :
Room : Area : Sys/Cls :
Equipment : Component :

Location :

Job Type : PM

Tag 1 : Tag 2 :

Work Item : TA16-1484 STM BOILER Ops Review Reqd :
Authorization

Start Permission : ‘ ‘ Start Date :
Complete Notice : Glenn Martinez Complete Date : 10-20-16

Work Order Task Instructions

PERFORM PM PER 76-28-010 WATERSIDE/ FIRESIDE CHECKLIST

ENGINEERING TO PROVIDE MAINTENANCE WITH SUPPORT, OVERSIGHT & TRAINING
THROUGHOUT PM

QOC Requirements / Comments
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LA-UR-17-20687

ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments
Facility : FO8 Unit : Proj
Task Title : ST 1Y TA16 STEAM PLANT WATERSIDE/ FIRESIDE PM
W/0 Type : PM W/0 Group : UTIL Task Priority : 4

Planner : 189099 LOPEZ  THERESA M
W/0 Title : ST 1Y TA16-1484 STEAM PLANT WATERSIDE/ FIRESIDE PM
Written To : TA16-1484 STEAM PLANT BOILERS

Task Dspln : FTTR Due Date : 10/31/2016
Superintendant :
Hazard : MODERATE IWD Regmt : TASK SPECIFC

Work Order Task

00547830 01

MASTER

Date: 04/26/2016

Work Completion Signatures

Name Function/Dept. Date
Jason Sparks fitter/mssui 10-20-16
Comments
(rework?)
Cost Accounting
Cost Center : P2030A Activity : 640CLO0OO
Percentage : 100 Acct No : XU5000 Sub Acct : 7E2P0016
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ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments
Facility : FO8 Unit : Proj
Task Title : ST 1Y TA16 STEAM PLANT WATERSIDE/ FIRESIDE PM
W/0 Type : PM W/0 Group : UTIL Task Priority : 4

Planner : 189099 LOPEZ  THERESA M
W/0 Title : ST 1Y TA16-1484 STEAM PLANT WATERSIDE/ FIRESIDE PM
Written To : TA16-1484 STEAM PLANT BOILERS

Task Dspln : FTTR Due Date : 10/31/2016
Superintendant :
Hazard : MODERATE IWD Regmt : TASK SPECIFC

LA-UR-17-20687

Work Order Task

00547830 01

MASTER

Date: 04/26/2016
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/-\ Form 2103
=
. LOS Alamos Integrated Work Document (IWD) Part 3,

NATIONAL LABORATORY . .
E5T.1943 Validation and Work Release

IWD #: Revision #: Work Release

By signing below, | verify this activity is compatible with current facility configuration and operating conditions.

FOD designated Ops Mgr or other facility point-of-contact for work area

Signature/Z#/Date (If required by FOD):
Note: For Standing IWD, release may be given concurrently with signatures on Part 2.

By signing below, | have verified the following:
* | have verified authorization by ensuring approval signatures of the RLM and FOD.

e | have jointly conducted a validation walkdown with workers to confirm the IWD can be performed as written, required initial
conditions and other prerequisites are in-place.

e The assigned workers are authorized and are qualified to perform the work in a safe, secure, and environmentally
responsible manner.

« | have conducted the pre-job briefing, and all workers have been briefed.
« | have ensured coordination with any required FOD work-area representatives (e.g., area work coordinators).

Primary PIC (Signature/Z#/Date) Required:

Alternate PIC (Signature/Z#/Date) Required: % ’

[
Alternate PIC (Signature/Z#/Date) Requiredy . a&"m l‘ﬂa’ l’la/”,

v
Alternate PIC Signatures acknowledges PIC authority is assumed for the first time (Note: Alternate PICs are pequirgd tg i /
only once, but formal handoff includes conferring with previous PIC to obtain all required information asmj é
handoff). / ;g E&

J

Pre-Job Brief Content ('_Q%w% Lb{“:p(% (Q'\(B (o : e o \p
< What are the critical steps or phases of this activity?
e How can we make a mistake at that point?
e What is the worst thing that can go wrong?
 What controls, preventive measures, and bounding conditions are needed?
What work permits are required and how will we meet their requirements?
e What are the handoffs and coordination requirements among workers and multiple PICs?
e Are there hold-points including those that require sign-offs?
e What are the pause/stop work responsibilities and expectations (e.g. for unanticipated conditions or hazards)?
e How would we respond to alarms and emergencies?
e Are there lessons learned from previous similar work?
e Is other information needed to perform this activity in a safe, secure, and environmentally responsible manner?
e Does everyone agree to the work tasks/steps, hazards, and controls and commit to follow them?

Pre-Job Brief Attendance Roster

By signing below as required, | agree to the following:
e | agree to follow the work steps and implement the controls as written as applicable to my work assignments.

* | agree to pause/stop work when conditions or hazards change or when | encounter unexpected conditions during the
execution of work, or when work cannot be performed as written, or instructions become unclear during execution.

e | confirm that | am authorized, qualified, and fit to perform the work.

(Signature/Z#/Date) Wﬁer (Signature/Z#/Date)

B 5[ b I 170 o

Worker (Stgnature/Z#/Date) orker (Signature/Z#/Date)

A a4 L3 10

22, L {

Form 2103 (3/12) o . .
YN % \1

Page 1 of 1
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ADE_,&FT-W-Ols 2016H2, Title V P100-R2, Semi-Annual MonitorifyReMHOIRKO02: Attachmerntsin
2 |_m,.”j Alamos Maintenance and Site Services
NATIONAL LABORATORY Work Completion Form

E5T. 1343

Work Order/Task:

Start Date: Completion Date:

SUMMARIZE THE WORK PERFORMED

Date

FOR CORRECTIVE WORK - WHAT FAILED AND WHAT WAS FIXED

FOR PMs - SUMMARIZE AS FOUND AND AS LEFT CONDITIONS BELOW

As found

As left

Parts/Repairs

Read/meas.

Post test info.

Problems Encountered (delays, safety, etc.):

Lessons Learned/Recommendations:

Name: Signature: Date:

AP-WORK-002.11 Rev. 13, Approved: 12/05/2014 Page 1 of 2
Attachment Packgage Page 1146 of 2096



ADE_SH’-?V-Ols 2016H2, Title V P100-R2, Semi-Annual MonitorifyReMHOIRKO02: Attachmerntsin

> IEAIamos Maintenance and Site Services
NATIONAL LABORATORY Work Completion Form
PIC/SUPT

[ ] PM has been completed in its entirety and ready for closure.

IF A PM COULD NOT BE COMPLETED:
[] Percentage complete is %
[ ] Sections that did not work and need to be rescheduled

Reasons why:

MAINTENANCE COORDINATOR/AREA WORK COORDINATOR
Work Package is Complete and may be closed out: YES [] NO []
IF no: State Reason

Additional Work Needed? ] YES ] NO
Document UP/WO/FSR Number:

ENGINEERING (FOR MD and CD Work Orders)
IF a configuration baseline has been changed, THEN indicate the changes are to be incorporated
into the following documents and/or configuration baseline:

] Drawings [] FDD/SDD
] Procedures [] Master Equipment List
] Permits [] Checklists
SE Name: Signature: Date:
WORK CONTROL
Moderate/High Hazard - WMC/Planner reviewed for Lessons Learned/Feedback
[] YES [] NO NA []

[ ] Review of the completed work package is complete per AP-WORK-005, and the work
package is ready to be set to complete in CMMS.

AP-WORK-002.11 Rev. 13, Approved: 12/05/2014 Page 2 of 2
Attachment Packgage Page 1147 of 2096
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(W L TILITIES A noo
0 INSTITUTIONAL
= FASILITINS

Pl
=

uUl-PROC-71-10-211-R2

Operations Procedure

Calibration of Level Transmitters

Review frequency: 1yr O 2yr O 3yr n v

oy

Process Owner nature Date
: /
Jeff Sisneros A Wﬂ 70 / f J‘%/?
=) 7
1&C Technician
¥
Reviewed by Signature Date
Searias Chaban leﬂ_- U’\l—ﬂ-ﬂﬂ‘-—- 1GAI /I‘l—
| Y |
Electrical Fareman

Reviewed by Signatyre e Date

Phil Romero ﬂ:ﬁﬁkﬂ ({de\.._r' o) 1,4
ESH Manager

Approved by Signature \ Date

K]

11p )l

Reviewed by

=
L
Lawrence Chavez
_.‘...-""
Operations Manager
[y

Signature

Date

[ pieetp _'jﬁn/#;m.

(S L—

W atl 2 2

Derivative Classifier

{ /‘/?".{."//Hj’ ;ﬁ#—:./

UNCLASSIFIED
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ADESH-17-015

2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments

LA-UR-17-20687

Litilities & Institutional Facilities Operations Procedure
Calibration of Level Transmitters

UI-PROC-71-10-211-R2

History of Revisions

Document

Issue

Number Date Atlion
Ul-PROC-71- Review and reissue. Minor changes.
w211r2 |/ /0-14
UI-PROC-71- | 10/05M11 | Convert to new Ul template. Minor revisions from one
10-211-R1 Process owner.
UI-PROC-71- 2101111 Convert to Utilities & Institutional Facilities (Ul) procedure.
10-211-R0 Minor changes to organization and formatting.
71-10-211 07/20/06 | Converted to KSL template. Format change.
Rev. 1

Page 2 of 13
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Utilities & Institutional Facilities Operations Procedure UI-PROC-71-10-211-R2
Calibration of Level Transmitters

Table of Contents
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Utilities & Institutional Facilities Operations Procedure UI-PROC-71-10-211-R2
Calibration of Level Transmitters

This page intentionally left blank.
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ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments LA-UR-17-20687

Utilities & Institutional Facilities Operations Procedure UI-PROC-71-10-211-R2
Calibration of Level Transmitters

Utilities & Institutional Facilities
Operations Procedure

Calibration of Level Transmitters

1

Purpose

The purpose of this procedure is to provide instructions for the calibration of electronic Level
Transmitters.

2 Scope/Applicability

1. The procedure includes Level Transmitters with current output (4 to 20 mA) and voltage
output.

2. The procedure applies only to Level Transmitters used for water and other non-flammable
liquids at or near room temperature. The procedure may NOT be used for liquefied gasses
or flammable liquids unless such use is reviewed and approved by Instrumentation and
Controls (1&C) Superintendent.

3. The procedure covers “manual” calibration of Level Transmitters, i.e., when collection and
instrument adjustment are performed manually.

a. The optional Beamex Calibrator described below provides “semi-automatic” manual
calibration.

b. The Beamex Calibrator can also be operated in “automatic” mode, in which the Beamex
collects calibration data automatically, thus relieving Operator of data collection tasks.
This procedure does not cover automatic mode.

4. Affected personnel: Utilities & Institutional Facilities (Ul) Instrumentation & Controls (1&C)
System Specialists, Instrument Specialists, Electricians, System Engineer

3  Prerequisites

1. Required training and qualifications:

a. Utilities & Institutional Facilities (Ul) procedures and work control processes
b. Occupational Safety and Health Administration (OSHA) regulations
c. Understanding of this procedure, equipment, supplies, etc.
d. On-the-job training (OJT) in the procedure
2. Pre-job briefing

Page 5 of 13
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ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments LA-UR-17-20687

Utilities & Institutional Facilities Operations Procedure UI-PROC-71-10-211-R2
Calibration of Level Transmitters

4 Precautions and Limitations

1. Required Personal Protective Equipment (PPE):
» Safety glasses with side shields

2. All hazards, both task specific and site specific, must be addressed in accordance with
governing work control processes.

3. Before using this procedure, its applicability to the instrument to be calibrated must be
reviewed and verbally approved by Calibration Coordinator or 1&C Superintendent.

4. The procedure must be performed in an atmosphere free of combustible gases.

5 Equipment, Supplies, etc.

Equipment, tools, instruments

1.

Calibration Pressure Standard (Pressure Standard) with current National Institute of
Standards and Technology (NIST)-traceable calibration appropriate to the range of Level
Transmitter being calibrated (Test Article).

a. Pressure Standard must have an accuracy at least 4 times better than Test Article.

Multimeter or other device with current calibration status to accurately measure Pressure
Standard transmitter output signal.

Optional: Beamex MC5 Calibrator with current calibration status. This instrument is used in
place of items 1 and 2.

a. The Beamex system provides semi-automatic calibration of the Level Transmitter and
integrated measurement of output signal.

b. The Beamex system includes the capability to act as a Pressure Standard over certain
level ranges, as follows:

* PortP1: 0 to 40 inches of water column (0 to 1.44 psig)
« PortP2: -160 to 160 inches of water column (0 to 5.7 psig)
« PortP3: -14.51to0 300 psig

c. Additional level ranges, up to 900 psig, are available using external modules that connect
to the Beamex MC5 Calibrator.

Supplies, materials, parts

1.

2.

Tubing, valves, and test rig to allow application of level to both Pressure Standard and Test
Article.

Teflon tape or other pipe thread sealant aids.

Page 6 of 13
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ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments LA-UR-17-20687

Utilities & Institutional Facilities Operations Procedure UI-PROC-71-10-211-R2
Calibration of Level Transmitters

6 Responsibilities
1. Persons performing this procedure are responsible for—
»  Complying with its requirements
* Notifying Foreman or Superintendent of equipment damage or other conditions that could
require corrective action
* Issuing a PAUSE/STOP WORK order whenever warranted by conditions related to
health or safety in accordance with P101-18, Procedure for Pause/Stop Work
2. Managers are responsible for ensuring procedure compliance.
3. If aninstrument is left inoperable or cannot be calibrated, place a REJECTED (black on red)
label or equivalent on instrument.
7 Procedural Steps
7.1 General
1. Most Pressure Standards actually measure liquid level using the static head pressure of the
liquid. This procedure is therefore very similar to pressure sensor calibration.
2. Calibrations can be performed using air or water as the working fluid, but water is generally
used.
3. To collect calibration data, pressures are applied at 5 selected points across the range of the
Test Article. These points are 0%, 25%, 50%, 75%, and 100% of scale.
a. Data may be collected on increasing or decreasing pressure, at the discretion of
Calibration Technician or Electrician.
4. Working fluid is applied to Pressure Standard and Test Article at the same time.
5. Data are collected as follows:
a. “As-Found” data are collected first to document existing accuracy.
b. Adjustments are then made to Test Article if applicable (most Pressure Transmitters can
be adjusted).
c. Finally, after adjustment, “As-Left” calibration data are collected.
6. Use Level Pressure Transmitter Calibration Form 71-10-211.1 (Attachment 1).

Page 7 of 13
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ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments LA-UR-17-20687

Utilities & Institutional Facilities Operations Procedure UI-PROC-71-10-211-R2
Calibration of Level Transmitters

7.2 Preliminary Steps

1. Inspect Test Article—including fitting connections and general condition—and verify that it
appears to be in good working condition.

2. Verify that Pressure Standard is in current calibration, as determined by the Calibration
Coordinator.

3. Verify that the multimeter is in current calibration, as determined by the Calibration
Coordinator.

4. If using Beamex Calibrator, verify that it is in current calibration, as determined by Calibration
Coordinator.

5. Record Test Article information on Calibration Form:
a. Manufacturer
b. Model or style number
c. ldentification number (serial number)
d. 1&C file number (if present)

6. Record Pressure Standard information on Calibration Form:

a. Manufacturer

b. Model or style number

c. lIdentification number (serial number)
d. Last calibration date

e. Calibration due date

f. Calibration organization

7.3 Manual Calibration

7.3.1 As-Found Data

1. Open vent valve on test rig to ensure all parts of system are at atmospheric level.
2. Connect Test Article to test rig so that it is connected in parallel with Pressure Standard.

3. Record Test Article reading and Pressure Standard reading on Calibration Form under “As-
Found,” 0% reading.

4. Apply 25% of scale pressure to Test Article and Pressure Standard. Read Pressure
Standard to adjust pressure.

Page 8 of 13
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Utilities & Institutional Facilities Operations Procedure UI-PROC-71-10-211-R2
Calibration of Level Transmitters

5. Record Test Article reading and Pressure Standard reading on Calibration Form under “As-
Found,” 25% reading.

6. Apply 50% of scale pressure to Test Article and Pressure Standard. Read Pressure
Standard to adjust pressure.

7. Record Test Article reading and Pressure Standard reading on Calibration Form under “As-
Found,” 50% reading.

8. Apply 75% of scale pressure to Test Article and Pressure Standard. Read Pressure
Standard to adjust pressure.

9. Record Test Article reading and Pressure Standard reading on Calibration Form under “As-
Found,” 75% reading.

10. Apply 100% of scale pressure to Test Article and Pressure Standard. Read Pressure
Standard to adjust pressure.

11. Record Test Article reading and Pressure Standard reading on Calibration Form under “As-
Found,” 100% reading.

12. Release pressure on Pressure Standard and Test Atrticle.

13. Verify that Test Article reading returns to ZERO.

7.3.2 Adjust Zero and Span

1. Adjust Test Article so that proper readings are obtained at 0% and 100% scale.

a. Most Pressure (Level) Transmitters have ZERO and SPAN adjustments, which are made
at this time.

b. ZERO and SPAN adjustments interact with each other, so multiple iterations may be
required.

2. Verify proper reading at 0% and 100% of Test Article scale.

7.3.3 Calibration Data

1. Apply 0% scale to Test Article.

2. Record Test Article reading and Pressure Standard reading on Calibration Form under
“Calibration Data,” 0% reading.

3. Apply 25% of scale pressure to Test Article and Pressure Standard. Read Pressure
Standard to adjust pressure.

4. Record Test article reading and Pressure Standard reading on Calibration Form under
“Calibration Data,” 25% reading.

Page 9 of 13
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ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments LA-UR-17-20687

10.

11.
12.

Utilities & Institutional Facilities Operations Procedure UI-PROC-71-10-211-R2
Calibration of Level Transmitters

Apply 50% of scale pressure to Test Article and Pressure Standard. Read Pressure
Standard to adjust pressure.

Record Test article reading and Pressure Standard reading on Calibration Form under
“Calibration Data,” 50% reading.

Apply 75% of scale pressure to Test Article and Pressure Standard. Read Pressure
Standard to adjust pressure.

Record Test article reading and Pressure Standard reading on Calibration Form under
“Calibration Data,” 75% reading.

Apply 100% of scale pressure to Test Article and Pressure Standard. Read Pressure
Standard to adjust pressure.

Record Test Article reading and Pressure Standard reading on Calibration Form under
“Calibration Data,” 100% reading.

Release pressure on Pressure Standard and Test Article.

Verify that Test Article reading returns to ZERO.

7.4 Acceptance Criteria

1.

Test Article has passed calibration if the difference between Pressure Standard and Test
Article readings is equal to or less than + 1% of Test Article scale range at all calibration
points.

Note: Other accuracy requirements may be in effect for a particular instrument. An item is
considered calibrated if the difference between Pressure Standard and Test Article is equal
to or less than acceptance criteria defined by Engineering (using Calibration Form) at all
calibration points. Contact Calibration Coordinator if you are uncertain about the applicable
acceptance criteria.

If Test Article passes calibration, fill out a VERIFIED sticker and affix it to Test Article. The
sticker may be applied to any location, but the front is preferred.

If Test Article fails calibration, affix a REJECTED sticker to it. The sticker may be applied to
any location, but the front is preferred.

a. Do not return instrument to Requester.

b. Deliver instrument and calibration data to Calibration Coordinator for disposition.

Page 10 of 13
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Utilities & Institutional Facilities Operations Procedure UI-PROC-71-10-211-R2
Calibration of Level Transmitters

7.5 Follow-on Tasks

1. If problems are found, immediately notify appropriate personnel so corrective action can be
taken.

Will corrective action be required?
O Yes [Q No

2. O All tasks in this procedure have been completed.

Signature Z-number

Print name Date

This procedure is complete. Include the procedure number on the Work Documentation Form
and attach signed copies of procedure and forms to the Work Package.

8 Records

Records generated as a result of implementing this procedure are maintained in accordance
with the Ul records program.

9 Abbreviations, Acronyms, and Terms

Abbreviation,
Acronym, or Definition
Term
ESH Environment, Safety, and Health
1&C Instrumentation and Controls
NIST National Institute of Standards and Technology

Page 11 of 13
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Abbreviation,

Acronym, or Definition
Term
mA milliamperes
oJT On-the-job-training
OSHA Occupational Safety and Health Administration
PPE Personal Protective Equipment
g::sz::z Calibration Pressure Standard used in procedure
psig pounds per square inch - gauge
Test Article Level Transmitter being calibrated
ul Utilities & Institutional Facilities

10 References

P 101-18, Procedure for Pause/Stop Work
UI-PLAN-029, User-Performed Calibration Program Plan

11 Appendices and Attachments

Attachment 1. Level Pressure Transmitter Calibration Form
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Utilities & Institutional Facilities Operations Procedure
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UI-PROC-71-10-211-R2

Transmitter Data:
Application:

ID Number:
Location:
Specific Location:

Specific Procedure:

Level Transmitter

Pajarito Road Tank 590014

Attachment 1. Level Pressure Transmitter Calibration Form

Date:

Serial Number:

Model:

Manufacturer:

Range:

Inform the operator that you will be calibrating transmitter

Reminder: Gas pressure will be giving false indications

Notify the operator that the operation is completed

Use General Procedure: UI-PROC-71-10-211

Calibration Range 0.00 | psig | 20.00 | psig |
Input Signal Process Value Xmitter Output
0% scale 0.00 psig 4.00 mA
25% scale 5.00 psig 8.00 mA
50% scale 10.00 psig 12.00 mA
75% scale 15.00 psig 16.00 mA
100% scale 20.00 psig 20.00 mA
As Found Value mA MAX + As Left Value mA
0.00 psig 0.08 0.00 psig
5.00 psig 0.08 5.00 psig
10.00 psig 0.08 10.00 psig
15.00 psig 0.08 15.00 psig
20.00 psig 0.08 20.00 psig
Accuracy: + 0.5% of full scale (16 MA)
Employee Name: Z#
Test Equipment Calibration Expiration Date:
Inst. Name Inst. Ser. # Due Date
Inst. Name Inst. Ser. # Due Date
Inst. Name Inst. Ser. # Due Date
Inst. Name Inst. Ser. # Due Date
Inst. Name Inst. Ser. # Due Date
Comments:
Form # 71-10-211.1 Page 1 of 1
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UI-PROC-71-10-201-R1

Maintenance Procedure

Manual Calibration of DP Flow Transmitters

Review frequency: 1yr 1 2yr O 3yr @ wa O

Process Owner

Jeff Sisneros

Signature Date
VL EPPPALE

Calibration Coordinator

/aﬁ?f‘/’"’

Signature ) _ Date
Gary Blauert L2227 ;/(X(}
Engineering Manager
Reviewed by Signature Date
Phil Romero PM {? AR 5 / {Pl’ﬁ-‘,
ESH Manager
Approved by __Date
Martin Aguilera > j/ 7 /? /¢
Maintenance Manager V4
Reviewed by Signature Date

e P

/L/ﬂ?é‘{:z.b Eowread. f/('{’ o j’/ 9;/,_/5
Derivative Classifier ( /l 'L .a_‘?/ p, /f"rf’C{

UNCLASSIFIED
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Utilities & Infrastructure Maintenance Procedure UI-PROC-T1-10-201-R1
Manual Calibration of DP Flow Transmitters

History of Revisions
Document Issue
Number Date Action

Ul-PROC-71- 5’ 8 'q Review and reissue. Convert to Utilities & Institutional Facilities (Ul)
10-201-R1 -8-13 procedure. Minor changes.

UI-PROC-71- | 08/25/M10 | Convert from KSL to U&I format. Add "Manual” to title.

1920140 Minor changes.

71-10-201 07/20/06 | Format change.
Rev. 1
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Utilities & Infrastructure Maintenance Procedure UI-PROC-71-10-201-R1
Manual Calibration of DP Flow Transmitters
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Utilities & Infrastructure Maintenance Procedure UI-PROC-71-10-201-R1
Manual Calibration of DP Flow Transmitters
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Utilities & Infrastructure Maintenance Procedure UI-PROC-71-10-201-R1
Manual Calibration of DP Flow Transmitters

Utilities & Infrastructure
Maintenance Procedure

Manual Calibration of DP Flow Transmitters

1

Purpose

The purpose of this procedure is to provide instructions for manual calibration of differential
pressure (DP) flow transmitters.

2 Scope/Applicability
1. The procedure does not provide instructions for collecting calibration data automatically, as
through the use of a Beamex Calibrator.
2. The procedure applies to the following types of transmitters:
a. DP transmitters with voltage output devices and current output devices (4—20 mA)
b. DP flow transmitters used for water, air, and steam
» It does not apply to transmitters for liquified gasses or flammable liquids unless this use
is reviewed and approved by the Instrumentation and Control (I&C) Superintendent.
3. Affected personnel: 1&C personnel.
3 Prerequisites
1. Qualifications/training/experience:
a. Understanding of Ul procedures and work processes
b. Current on Ul training
c. Understanding of this procedure
d. Familiarity with operations, equipment, tools, parts, supplies, etc, used in this procedure
e. On-the-job training (OJT) as appropriate
f.  Familiarity with the following procedures:
1 UI-PROC-60-10-110, Calibration Program
1 UI-PROC-71-10-255, Calibration of Pressure Indicators
2. Training decision: process briefing with roster prior to performance of work

Page 5 of 12
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Utilities & Infrastructure Maintenance Procedure UI-PROC-71-10-201-R1
Manual Calibration of DP Flow Transmitters

Prior to performance of work under this procedure, the Calibration Coordinator or I&C
Superintendent must review and verbally approve its applicability to the DP flow transmitter to
be calibrated (Test Article).

4 Precautions and Limitations

All hazards, both task specific and site specific, must be addressed with the governing work
control process.

Personal Protective Equipment (PPE):
» Safety glasses with side shields

This procedure may be performed only in an atmosphere free of combustible gases.

Equipment, Supplies, Etc.

Calibration Pressure Standard
a. NIST-traceable calibration appropriate to the range of Test Article
b. Precision at least 4 times precision of Test Article

Calibrated multimeter of other device suitable for accurately measuring Test Article output
signal

Note: Instruments without current calibration are to be returned to Calibration Coordinator.

Test Rig used to introduce specified pressures to Calibration Pressure Standard and Test
Article

Tubing, valves, and fixtures needed to connect Pressure Standard and Test Article to Test Rig

a. Teflon tape or other pipe-thread sealant

6 Responsibilities

Personnel performing work under this procedure are responsible for complying with its
requirements.

Foremen, supervisors, and/or other appropriate personnel are responsible for ensuring such
compliance.

Personnel performing work under this procedure are responsible for notifying foremen,
supervisors, and/or other appropriate personnel whenever problems such as unsafe conditions
and/or damaged facilities, equipment, components, etc. are found, so corrective action may be
taken.

All personnel performing work under this procedure are responsible for issuing a
STOP/PAUSE WORK order if warranted by unsafe conditions in accordance with P 101-18,
Procedure for Pause/Stop Work.

Page 6 of 12
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Utilities & Infrastructure Maintenance Procedure UI-PROC-71-10-201-R1
Manual Calibration of DP Flow Transmitters

7.

Procedural Steps

7.1 Methodology

1.

DP flow transmitters measure flow rate using differential pressure across a flow element (such
as an orifice plate or annubar element). The procedure is similar to UI-PROC-71-10-231,
Calibration of Pressure Transmitters.

Calibration may be performed using air or water as the working fluid but is generally performed
using air.

The air or water is applied at the same time to Pressure Standard and Test Article.

Data collected include the pressures applied to perform a 5-point calibration across the range
of the pressure transmitter.

a. Calibration points are selected at 0%, 25%, 50%, 75%, and 100% of scale.

b. Data may be collected by increasing or decreasing pressure, at the discretion of the
calibration technician or electrician.

Data are recorded on Form 60-10-110.2, Calibration Data Sheet. (See UI-PROC-60-10-110,
Calibration Program.)

Calibration sequence:

a. “As-found” calibration data are collected to determine existing accuracy of the DP flow
transmitter.

b. Adjustments are made to the flow transmitter as necessary.
c. “As-left” calibration data are collected.

If Test Article is inoperable or cannot be calibrated, place a REJECTED (black on red) or
equivalent label on it.

Note: The Beamex Calibrator System (not covered by this procedure) provides semi-automatic
calibration of the transmitter and integrated measurement of the output signal. It can act as a
level standard for the following level ranges:

[J Port P1: 0 to 40 inches of water column (WC) (0 to 1.44 psig)
[J Port P2:-160 to 160 inches of water column (WC) (0 to 5.7 psig)
[J Port P3:-14.5 to 300 psig

Additional ranges up to 900 psig are available using external modules that connect to the
Beamex MC5 Calibrator, which may be used only when in current calibration, as verified by
Calibration Coordinator.
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Utilities & Infrastructure Maintenance Procedure UI-PROC-71-10-201-R1
Manual Calibration of DP Flow Transmitters

7.2 Verify Instrument Calibrations

1. Verify that Pressure Standard is in current calibration and its calibration interval has not
elapsed.

2. Verify that the multimeter is in current calibration and its calibration interval has not elapsed.

7.3 Calibration Steps

7.3.1 As-found Data

1. Inspect Test Article, and verify the following:
a. Good general condition
b. Good operating condition
c. Undamaged fitting threads, etc.
2. Record the following information on Calibration Data Sheet :
a. Manufacturer
b. Model or style number
c. ldentification number (e.g., serial number)
d. I&C file number if present

3. Record Pressure Standard information on Calibration Data Sheet :

a. Manufacturer

b. Model or style number

c. ldentification number (e.g., serial number)
d. Last calibration date

e. Calibration due date
f. Calibration organization

4. Open the vent valve on the test rig to ensure that all parts of the system are at atmospheric
pressure.

5. Connect the “high side” of Test Article to the calibration rig in such a way that it is in parallel
with Pressure Standard. Vent the “low side” of the flow transmitter to atmosphere.

6. Collect data:

a. Record Test Article reading and Pressure Standard reading on Calibration Data Sheet
under “As-found,” 0% reading.

Page 8 of 12
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Manual Calibration of DP Flow Transmitters

b. Apply 25% of scale pressure to Test Article and Pressure Standard. Read Pressure
Standard to adjust the pressure.

c. Record Test Article reading and Pressure Standard reading on Calibration Data Sheet
under “As-found,” 25% reading.

d. Apply 50% of scale level to Test Article and Pressure Standard. Read Pressure Standard
to adjust the level

e. Record Test Article reading and Pressure Standard reading on Calibration Data Sheet
under “As-found,” 50% reading.

f.  Apply 75% of scale level to Test Article and Pressure Standard. Read Pressure Standard
to adjust the level.

g. Record Test Article reading and Pressure Standard reading on Calibration Data Sheet
under “As-found,” 75% reading.

h. Apply 100% of scale level to Test Article and Pressure Standard. Read Pressure Standard
to adjust pressure.

k. Record Test Article reading and Pressure Standard reading on Calibration Data Sheet
under “As-found,” 100% reading.

7. Release pressure on Pressure Standard and Test Article.

8. Verify that Test Article reading returns to zero.

7.3.2 Adjust Zero and Span

This section applies to pressure (level) transmitters that have zero and span adjustments, as most
do.

1. Adjust Test Article so that correct readings are obtained at 0 and 100% scale. Zero and span
adjustments interact with each other, so multiple iterations may be required.

Note: DP flow meters have non-linear scales on engineering units displays. Control Room
indications will therefore match applied pressures only at the 0 and 100% data points. The
current or voltage output at the transmitter, however, will follow applied pressure.

2. Before proceeding to next section, recheck Test Article scale readings at 0% and 100% to
verify that they are correct.

7.3.3 As-left Data

1. Apply 0% scale to Test Article.
2. Collect data:

a. Record Test Article reading and Pressure Standard reading on Calibration Data Sheet
under “As-left Data,” 0% reading.
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Manual Calibration of DP Flow Transmitters

b. Apply 25% of scale level to Test Article and Pressure Standard. Read Pressure Standard
to adjust the pressure.

c. Record Test Article reading and Pressure Standard reading on Calibration Data Sheet
under “As-left Data,” 25% reading.

d. Apply 50% of scale level to Test Article and Pressure Standard. Read Pressure Standard
to adjust the pressure.

e. Record Test Article reading and Pressure Standard reading on Calibration Data Sheet
under “As-left Data,” 50% reading.

f.  Apply 75% of scale level to Test Article and Pressure Standard. Read Pressure Standard
to adjust the pressure.

g. Record Test Article reading and Pressure Standard reading on Calibration Data Sheet
under “As-left Data,” 75% reading.

h. Apply 100% of scale level to Test Article and Pressure Standard. Read Pressure Standard
to adjust the pressure.

k. Record Test Article reading and Pressure Standard reading on Calibration Data Sheet
under “As-left Data,” 100% reading.

Release pressure on Pressure Standard and Test Article.

Verify that Test Article reading returns to zero.

7.4 Acceptance Criteria

1.

In general, the Test Article has passed calibration if the difference between the level Pressure
Standard and Test Article is equal to or less than plus or minus one percent (+/- 1%) of Test
Article full scale range at all calibration points.

Other accuracy requirements may be in effect for a particular instrument.

a. Forinstance, an item may be considered calibrated if the difference between Pressure
Standard and Test Article is equal to or less than specific acceptance criteria defined by
engineering staff at all calibration points (using Form 60-10-110.1, Calibration Program
Form).

Contact Calibration Coordinator if you are uncertain about applicable acceptance criteria.

If Test Article passes calibration, fill out a VERIFIED sticker, and affix the sticker to Test
Article.

a. The sticker may be applied to any location, but the front is preferred.
If Test Article fails calibration, affix a REJECTED sticker to Test Article.
a. The sticker may be applied to any location, but the front is preferred.

b. Do not return the instrument to the requestor. Deliver the instrument and calibration data to
Calibration Coordinator for disposition.

Page 10 of 12
Attachment Packgage Page 1170 of 2096




ADESH-17-015

2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments LA-UR-17-20687

Utilities & Infrastructure Maintenance Procedure
Manual Calibration of DP Flow Transmitters

UI-PROC-71-10-201-R1

7.5 Follow-on Tasks

1. If problems are found, immediately notify appropriate personnel so corrective action can be

taken.

Will corrective action be required?
J Yes [ No

2. [ Alltasks in this work instruction have been completed.

Signature

Print name

Date

Z-number

This procedure is complete. Include the procedure number on the Work Documentation Form and
attach copies of the signed procedure and any forms to the Work Package. Deliver calibration
records to Calibration Coordinator.

8. Records

Records generated as a result of implementing this procedure are maintained in accordance with
the Ul records program.

9. Abbreviations, Acronyms, and Terms

Abbreviation,
Acronym, or Definition
Term
DP differential pressure
ESH Environment, Safety & Health
1&C Instrumentation and Controls
NIST National Institute of Standards and Technology
oJT on-the-job-training
psig pounds per square inch, gauge
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Abbreviation,

Acronym, or Definition
Term
Test Article DP flow transmitter to be calibrated
ul Utilities & Institutional Facilities
wC water column

10. References

P 101-18, Procedure for Pause/Stop Work
UI-PROC-60-10-110, Calibration Program
UI-PROC-71-10-231, Calibration of Pressure Transmitters
UI-PROC-71-10-255, Calibration of Pressure Indicators

11. Appendices and Attachments

None
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ANNUAL WATERSIDE/FIRESIDE CHECKLIST for TA-09/16 STEAM PLANTS

Sellers Boilers Technical Description

The boilers at TA-09 & TA -16 are located in eight (8) boiler plants: Plant 1 (TA-16-
1480), Plant 4 (TA-16-1483), Plant 5 (TA-16-1484), Plant 8 (TA-16-1487), Plant 11 (TA-
16-1490), Plant 12 (TA-16-1491), Plant 13 (TA-09-0282), and Plant 14(TA-16-1492).
They are Sellers brand firetube boilers manufactured in 1995. They all have a maximum
allowable working pressure (MAWP) of 150 psig. The supply gas pressure is 5 psig.
Attachment 1 and Attachment 2 have technical information for each boiler.

The inspection and maintenance will consist of replacement, or testing, of all the
pressure relief safety valves, a waterside and fireside boiler inspection, cleaning of any
debris or scaling inside the boiler, inspection of various plant components, steam gauge
calibration, steam/gas pressure switch set point verification and an internal and external
inspection by a qualified boiler inspector.

Follow the checklists in Attachment 3 before the boiler is released by Ul Engineering for
operations. The Attachment 3 checklist is to be completed for each boiler. The U&I
system engineer must be alerted for inspection of boiler components, specifically the
hold points as seen in the text below.

A calibrated flue gas analyzer will be needed for two scenarios: light off and low-NOx
boiler settings. Record the O2, CO and NOx levels. Include the calibration date of the
flue gas analyzer in Attachment 3. The boilers are to be run in the low-NOx mode.

The boiler output pressure will be 80 psig, with special exception to the two boilers at
Plant # 12 which will operate at 40 psig.

There are three pressure switches on top of each boiler: the high pressure steam limit
(High Limit) switch, the operating pressure control (OPC) switch, and the low NOx
steam setting (CSLC) switch. For all boilers except for Plant #12: set the high pressure
steam limit (High Limit) switch to 90 psig; set the operating pressure control (OPC)
switch to 80 psig; set the low NOx steam setting (CSLC) switch to 80 psig. For the two
boilers at Plant # 12: set the high pressure steam limit (High Limit) switch to 45 psig; set
the operating pressure control (OPC) switch to 40 psig; set the low NOx steam setting
(CSLC) switch to 40 psig. All steam pressure set point verification must be performed
with a calibrated gauge. All gauges used for pressure switch set points must have
calibration dates and those are to be recorded on the checklist in Attachment 3. All
pressure switches shall be verified that they perform the intended function.
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There are four pressure switches at the steam header: the lead, lag, and two low
pressure switches. For all boilers except Plant #12: set the lead to 80 psig; set the lag to
75 psig; and set the two low pressure switches to 30 psig. For the two boilers at Plant
#12: set the lead to 40 psig; set the lag to 35 psig; and set the two low pressure
switches to 20 psig. All pressure switches shall be verified that they perform the
intended function.

The high and low limit gas pressure switches should also be verified that they shutdown
the boiler and set to the correct values. The high limit gas pressure switch should be
set at 17” wc, and the low limit gas pressure switch should be set at 4” wc. All gas
pressure settings shall be performed with a calibrated gauge. All gauges shall have
calibration dates and those are to be recorded on the checklist in Attachment 3.

Training requirements include all pertinent training for Los Alamos National Laboratory
and the site specific training (TA-09 & TA-16). It is also required that the boiler
maintenance crew performing Low NOx verification receives boiler training from either
the manufacturer (Sellers) or the local manufacturer’'s representative.
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Inspection/Maintenance Procedures

1) Remove safety relief valves and replace with Kunkle model 6010 relief valves if they
are not the valves referenced in Attachment 2. If new valves are not installed test and
repair safety relief valves in accordance with the Engineering Standard Manual Chapter
17. Refer to Attachment 2 for ordering information.

2) Lubricate motor bearings as follows:

a) Grundfos boiler feed pumps- lubricate the Baldor motor with Polyrex EM (Mobil)
grease.
b) Baldor blower motor — lubricate with Polyrex EM (Mobil) grease.

3) Clean any debris accumulated on the Neptune/Leeson chemical feed pumps and the
GE/Neptune chemical mixing motors.

Waterside Inspection

1) Open flue door and inspect tube sheets for water leakage. The narrow ligaments
between tube holes are subject to tremendous stresses and should be watched for any
sign of cracking mainly due to overheating.

2) Drain boiler and remove all hand hole and manhole covers, where applicable, to
allow a visual check of all internal accessible areas. Example: shell, tubes and tube
sheets.

Hold Point: U&I system engineer and chemical treatment company representative
are required for waterside inspection. Give at least 7 days advance notice and
coordinate with U&I system engineer.

3) Carefully examine waterside surfaces using a strong light and mirror where required.
Look for evidence of scale, corrosion, blisters, or pitting, indicating adequacy of water
treatment.

4) Use a high pressure hose to wash sediment out of the bottom and other internals of
the boiler.

Hold Point: U&I system engineer and qualified boiler inspector needed for boiler
internal inspection. Give at least 7 days advance notice and coordinate with U&lI
system engineer.

5) Remove both head covers from the bodies of the two float operated low water cut-
offs (LWC). The float-assembly and mercury switches are located on these heads.
Flush out both LWC bodies. Inspect floats and replace if necessary. Reinstall head
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covers. Remove caps from the inspection crosses associated with both LWCs and flush
out piping connected to boiler. Reinstall caps.

Fireside Inspection

1) Check gas burners for presence of dirt, lint, or foreign matter. Be sure of ports, gas
passages and air passages are free of obstructions.

2) Check the fireside of furnace and firetubes for any evidence of soot formation or
corrosion. Evidence of soot formation is a sign of improperly adjusted combustion.
Brush and vacuum furnace and firetubes if such conditions exist.

3) Check condition of all heat extractors. These devices can be pulled out individually
from each of the firetubes and cleaned if necessary. Repair or replace if necessary.

4) Check flue door gaskets and other gaskets to make sure that they are in good
condition and that they are properly secured. Replace, if required, the flue door
gaskets. An ineffective seal may allow flue gases to escape into the boiler room and
result in burned gaskets and warped flue doors.

5) Verify the settings for the following steam switches: lead, lag, low boiler pressure (2).
Set to the aforementioned values.

6) Verify the Low-NOx switch. Set to the aforementioned values.
7) Verify the gas low and high limit switches. Set to the aforementioned values.

8) After the fireside and waterside surfaces have been inspected by the U&l system
engineer and by the qualified boiler inspector, and work is completed, close and secure
front and rear flue doors. Reinstall hand hole and manifold covers if applicable; hook up
all associated piping and refill boiler to proper level.

9) Clean out all Y-strainers and steam traps.
10) Open up condensate return tank. Inspect for deposits and clean, if necessary.

11) Grease plug valves on gas supply line.

Post Maintenance

1) Complete checklist in Attachment 3.

2) Check pilot burners and ignition equipment for proper condition and adjustment.
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3) Visually check burner for proper combustion. Combustion analysis is verifiable only
with a flue gas analyzer and is performed mainly on boilers with power burners. Adjust
fuel/air mixture as needed. Refer to Attachment 1 for commissioning flue gas analysis
results.

4) Complete the functional checklist on page 3 of Attachment 3.

Hold Point: U&I system engineer and qualified boiler inspector needed for
external boiler inspection. Give at least 7 days advance notice and coordinate
with U&I system engineer.

5) Before the boiler is released to operations the U&l System engineer is to review and
sign off on Attachment 3.
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ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments LA-UR-17-20687

ATTACHMENT 3: BOILER CHECKLIST

Boiler SN

Boiler Location

Date(s) Performed

Safety valves replaced? Model #

Boiler Pressure (psig) Fireside inspection:

Supply gas pressure (psig) Waterside inspection:

Low water cut-offs operational? Flue door gaskets replaced?
Verify steam switches (4): Lead set point

Calibrate Boiler Pressure Gauge Lag set point

Low boiler pressure set points

Verify gas pressure switches (2): Low set point

High set point

Calibration date on steam pressure gauge

Calibration date on gas pressure gauge

Calibration date on flue gas analyzer

Boiler set in low NOx setting? Low NOx set point

MSS Rep Date

Released for Operations by U&l System Engineer Date

Work Control: Send copy of this completed form to TA-09/TA-16 System Engineer.
Copy sent to Engineer by WCS Date

Page 1 of 3
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ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments LA-UR-17-20687

Pressure and Flue Gas Analysis

wC

High Pilot Pressure

Low Pilot Pressure

Blower Pressure

Lightoff Readings | Low NOx Readings

Manifold Pressure (“wc)

Combustion Chamber Pressure (“wc)

Main Gas Pressure (psig)

02 (%)

CO (ppm)

NOXx (ppm)

MSS Rep Date

Released for Operations by U&l System Engineer Date

Work Control: Send copy of this completed form to TA-09/TA-16 System Engineer.

Copy sent to Engineer by WCS Date
Page 2 of 3
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ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments LA-UR-17-20687

FUNCTIONAL CHECKLIST

Verify that the following systems are functional and provide comments below.

(] Steam system
o Traps
0 Y- strainers

] Condensate return system
[l Gas system
[l Motors operational
] Pumps operational
'] Feed water system
[l Chemical feed system
] Blowdown system
o0 Valve controlling continuous blowdown
'l Electrical system
(] Safety shutdown
'l Building
0 Lights operational
0 Heating system
o Life safety
COMMENTS:
MSS Rep Date
Released for Operations by U&l System Engineer Date

Work Control: Send copy of this completed form to TA-09/TA-16 System Engineer.

Copy sent to Engineer by WCS

Page 3 0of 3
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ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attaginepisric-n02: "t Bakiialdosé

 FORM 2100-WC
ekt Facilities Maintenance IWD - (Facility Maintenance Activity Specific Information)
Revision #0 Activity/Task Title: ST 1Y STEAM PLANT WATERSIDE / FIRESIDE

Work Document #: (WO #/ Task) | Planner/Preparer (Name/Z4/Date)
Justin Maestas / 177550/ 4/18/16

O &16 ALL Steam Boiler Houses

TA: Building: | Room: Additional Location Description:

1.0 Work Scope

Perfarm annual Walerside / Fireside PM and boiler inspections on boilers per Ul Checklist / PMI.
Engineering will provide suppaort, ovarsight and training,

PQOC: Jason Sparks 500-6436

2.0 Entry Conditions

2.1 PAUSE/STOP WORK it steps cannot be completed as described, or it unforeseen situations accur.
Stabilize the situation it sate, contact your supervisor or Person-In-Charge (PIC), and awalt further
instructions before proceeding

2.2 Ensure activity is on appropriate Plan(s) of the Day

2.3 Check-in with ops priar to performing work

2.4 Steps in this procedure may be worked out of sequence as directed by supervisor/PIC

2.5 Ensure permits required for the work have been approved and posled, as required

2.6 PIC will be available while work is being conducted

2.7 PIC will review site specific hazards noted on IWD Part 2, Form 2101 with all workers

2.8 All hold points will be discussed on a daily basis

2.9 Verity all identified hazards have been eliminated, mitigated or minimized

3.0 Hazard ldentification and Mitigatiun

3.1 General PPE Requirements
»  Balety glassas with side shields (ANS| Z87 Approved)
+  Salety shoes
*  Hard hat (if overhead hazards exist)

«  Work gloves

3.2 Mechanical Hazards
Ensure all guards are In place before accessing equipment
Helieve all stored energy before performing maintenance activities

Page | ol 6
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ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attagirepis R K-002: Aty Bihdesiop#

FORM 2160-W(C

Bl

- Los Alamos
TG Facilities Maintenance IWD - (Facility Maintenance Activity Specific Information)
Revision # } Activity/Fask Title: ST 1Y STEAM PLANT WATERSIDE / FIRESIDE
Work Document #: (WO #/Task} | Planner/Preparer (Name/Z#/Date)
Justin Maestas / 177554 / 4/18/16
TA: Building: | Roonx Additional Location Description:
9 &16 ALL Steam Boiler Houses

3.3 Hot Surfaces
»  Wear long sleeve shirts or Ansell sleeves when working near hot surfaces

»  Utilize insutating blankets to protect against hot surfaces

3.4 Slips, Trips and Falis
« Be aware of ground and floor conditions

» Ensure housekeeping is performed as work progresses

3.5 Chemical Hazards:

+  Consuit IH&S for PIPE requirements.

+ Place a catch pan under chemicat and coliect ali residual chemicals. Deposit chemical in the
day tank.

» Heview the safety data sheets for all chemical and oit products.

« An eyewash station and safsty shower must be within 10 seconds of where the chemicals are
being used. Verify eyewash and safety shower have a current inspection.

3.6 Back Strains
»  Use proper lifting and bending technigues at all times

*  Use mechanical means or team lift if needed

3.7 Working with hand tools, cuts and abrasions
+ Inspect all tools prior to use
«  Wear proper work gloves as determined by the job scope
»  Wse all tocls properly and only for intended purpose
« Use GFCI protection for corded tools

3.8 Pinching or crushing / hand injury
+ Be aware of hand / foot / body position
+  Avoid pinch / crush poinis

*  Be aware of line of fire

3.9 Welding
» Use appropriate welding precedure checklist
+ Keep combustible materials clear or protect surrounding

«  Wear welding hood with appropriate lens for welding operation performed. Wear welding
gloves,

» Ensure adequate ventilation or use welding fume extractor

Page 2 0f 6
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ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | AttagiFoeeia R IK-002: BAtdBRkiolo$2

FORM 2130-WC

-

: LdgAlamqs
TR Facilities Maintenance IWD - (Facility Maintenance Activity Specific Information)
Revision #0 Activity/Task Title: ST 1Y STEAM PLANT WATERSIDE / FIRESIDE

Work Document #: (WO #/ Fask) | Planner/Preparer (Name/Z#/Date)

Justin Maestas / 177550/ 4/18/16

TA: Building: | Roem: Additional Location Description:
9 &16 ALL Steam Boiler Houses
3.10  lLock Qut/ Tag Out (LO/TC)

3.11

Utilize LO/TO Attachments per P101-3
Verify zero energy prior to performing work

Approach Boundary Information for 301 to 750 Voiis
Limited Approach 3'-8" {fixed circuits/parts)
Restricted Approach 1°-0”

Prohibited Approach 0’-1"

240V to 600V Zero Voltage Check reguirements
Mode 1, Class 1.3B

Wear CAL 8+ PPE: Double layer switching hood
Wear Class 0 Diglectric Gloves

Wear AR coveralls with an arc rating of 8 or more, hardhat, and safety glasses underneath
hood

2-man rule applies

Use NRTL approved voltage meter rated for voltage being tested. Test meter on a known live
circuit before and after zero voltage

Remove all metallic objects or jewelry
Ensure no uninsulated body part enters prehibited space

Use voltage rated tools

Less than 240V Zerc Voltage Check requirements

Mode 1

Wear CAL 4+ PPE: Long sleeve shirt/pants or coveralls, and face shield
Wear Class 0 Dielectric Gloves

2-man rule applies

Use NRTL approved voltage meter rated {or voltage being tested. Test meter on a known live
circuit before and after zero voltage

Remove all metallic objects or iewelry
Ensure no uninsulated body part enters prohibited space

Use voltage rated tools

Page 3 0f 6
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ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Atta¢pnaAS R K -002: AiBihieai6pF
FORM 2100-WC

Los Alamos 5
piasasirrbiany Facilities Maintenance I'WD = (Faeility Maintenanee Activity Specific Information)

Revision # 0 Activity/Task Title: ST 1Y STEAM PLANT WATERSIDE / FIRESIDE

Work Document #: (WO #/ Task) | Planner/Preparer (Name/Z#/Date)
Justin Maestas { 177550/ 4/18/16

TA: Building: | Room: Additional Location Description:
B &6 ALL | Steam Bailer Houses

4.0 Training Requirements

4,1 MSE Maintenance Worker, TP 10968
4.2 Lock Out / Tag Qut, TP 127

4.3 Pipefitters, Curriculum 647

4.4 Pressure Safety

4.5 Qualified Welder

4.6 Qualified Electrician

4.7 Site Specific Training

5.0 Work Execution

5.1 Notes
«  Permits required for this work: LD}"I’ O Attachment, Spark and Flame Permit, Weld Checklist

P U-is—ib
«  LOMO dEUIGESGhﬂJ'bE applied in accordance with P101-3. "Lockout/Tagout for Hazardous
Energy Control”

*  Discuss emergency evacuation procedures and muster areas

*  Discuss possible error situations and mitigations

5.2 Prerequisites
+  VERIFY pre-job briefing has been pedormed lor all affected personnel
+ VERIFY all persannel have the appropriate PPE for job execution
+ BARRICADE work area to praotect against inadvertent access
+ USE robust barriers and flagging to clearly define execution area
«  VERIFY all required permits are approved and posted as required

5.3 Execution
1. VERIFY boller is ready to be taken out of service
o MNOTIFY operations

2. PERFORM exiamal boiler inspection

a USE Mational Boiler Inspection Code (NBIC) standards
o Inspector must be cerdified 1o NBIC

Page 4 ot b
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ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attag ePiS R K.-002: MilBakiealop?
FORM 2100-WC

defpmal sadzaablin

Facilities Maintenance IWD - (Facility Maintenance Activity Specilic Information)

Revision # 0 Activity/Task Title: ST 1Y STEAM PLANT WATERSIDE / FIRESIDE

Work Docoment #: (WO #/ Task) | Planner/Preparer (Name/Z#/Date)
Justin Macstas /177550 7/ 4/18/16

TA: Building: | Room: Additional Location Description:
O &16 ALL Steam Boiler Houses

3. DE-ENERGIZE boiler

CLOSE valves

TURN OFF breakers

APPLY LO/TO

VERIFY zero voltage / energy

WEAR PPE for appropriate voltage above
BLEED residual pressures

UTILIZE PMI or Ul Procedures

VERIFY unit will not re-start

VERIFY boiler is completely shutdown

DPoOQoOOoODOQOQOOGO

4. OPEN access covers and doors
REMOVE wiring from pressure and control switches
3. PERFORM annual boiler maintenance

UTILIZE checklists, PMIs and procedures
NOTIFY enginearing to provide support if required
CALIBRATE gauges

DOCUMENT maintenance performed (PMI Card)

4. PERFORM internal boiler inspection
o NBIC

v S« T

5. CLOSE removed / opened access covers and doors
o REPLACE gaskels on doors as needed
RECOMNNECT removed control and switch winng

7. VERIFY boiler is ready o be placed back into service
o INSPECT work for proper installation

8. REMOVE applied LO/TO
o RE-ENERGIZE boiler

3. VERIFY proper operation of boiler
10. PERFORM post maintenance tests as required by the System Engineer
11. NOTIFY operations of status

12. CLEAN Work area

o SEGHREGATE waste as required by WMC
o DISPOSE of all generated waste properly
o BEMOVE all toals, equipment and barricades

6.0 Closeout

6.1 Contact OMC (MC) and infarm them work s complete.

6.2 Complete all required documentation and return Work Package

Fage 5ol
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ADESH-17-015

2016H2, Title VV P100-R2, Semi-Annual Monitoring Report | Atag P R K-002: AMevehhiaefio$s

FORM 2108-WC

-

METIOHAL LANORATONY
EERE R R

Facilities Maintenance FWP - (Facility Maintenance Activity Specific Information)

Revision # 0

Activity/Task Title: ST 1Y STEAM PLANT WATERSIDE / FIRESIDE

Work Document #: (WO #/ Task)

Planner/Preparer (Name/Z#/Date)
Justin Maestas / 177550 / 4/18/16

TA:
9 &6

Building:

Room:
ALL

Steam Boiler Houses

Additional Loeation Description:

comaniiihicate

associated controfs.

Insert Rows above for
additional Tasks/Steps or
attach pages to clearly

ESH&Q/S&S hazards and

The RLM and FOD or FOD
Representative (il required or
Recommended by RLM, c.g,
high hazard) approval indicales
WM has been applicd
appropriately, work is
authorized , workers are
qualificd, work will be
performed in accordance wilh
ESH&Q/S&S requiremenis and
the IWD, and facility safety
basis, aggregate hazards, and
collocated hazards were
approptiately included in the
hazard analysis and
acknowledges completion of a
peer review

RLM (Signature/Z#/Date) Required Gt Pty

iy 6652 T
FOD or Representatiw%gnamrcfZ#fDatc)
 Required G020 6

L2 : y

e X CON D 25 /b

SME Review (Signature/Z#/Date} If Required
N/A

ESO Review (Signature/Z#/Date) If Reguired

CHY5E S 5/ 25]z0p

ESH Safety Review (Signaturc/Z#/Dale)

JTIEE R 55 9/
) 7

Peer RLM /Work Execution
Manager/Maintenance Manager
(Signature/Z#Date) Required

/&[4:/%% 2 Y4072

A2

IWD Type
Moderate-Hazard

[ standing IWD

[ ] High-Hazard/Complex

Date when RLM re-approval is required
Other Conditions lor RE-Approval

Classification review completed,
if required.

{Print}
Name of Primary PEC

N/A

Name of Alternate PIC

Reviewer Signature/Z#/Date

Name of Alternate PIC

&

Page 6 of 6
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ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments LA-UR-17-20687

o
LITTLITT S8R T I !-;Eﬂlm
UI-PROC-71-10-231-R1
Maintenance Procedure
Calibration of Pressure Transmitters
Review frequency: 1yr O 2yr O 3yr g
Process Owner Signature Date

Jeff Sisneros L_,M W_ V o /’ =
ﬂ !

Calibration Coordinator

Reviewed by Signature Date

Phil Romero é‘% {2 = '[-?!,g"

ESH Manager

Approved by Signature Date

Scott McBride o b'm:“ = 1 J28hs

Maintenance Manager

Reviewed by Signature Date
/féﬂﬂ:; Vs dﬂ“ﬁ@:{a a/a_/;r

Derivative Classifier Unela ss,Bad

UNCLASSIFIED
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ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments LA-UR-17-20687

Utilities & Institutional Facilities Maintenance Procedure UI-PROC-71-10-231-R1
Calibration of Pressure Transmitlers

History of Revisions

Document Issue
Number Date Action
UI-PROC-71- Review and reissue. Minor changes.
10-231-R1 2‘}'2 5
UI-PROC-71- | 01/20M12 | Convert to Utilities & Institutional Facilities (Ul) procedure.
10-231-R0 Minor changes to organization and formatting.
71-10-231 Converted to KSL template, Format change.
Rev. 1
Page 2of 15
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ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments LA-UR-17-20687

Utilities & Institutional Facilities Maintenance Procedure UI-PROC-71-10-231-R1
Calibration of Pressure Transmitters

Table of Contents

R Uy oo =] RSP 5
DS Yoo ) o 1=T N o] o] [T=1 o} 111 420U 5
G T e (=T =T [ 01T (=T USSP 5
4 Precautions and LimitationsS...........ccooiiiiiiiiiiie e 6
5 Equipment, SUPPIIES, ©1C. ... i it e e 6
6 RESPONSIDINIES ..o e e et e et 7
A o o ToT=To L8] = RS (=7 o RS 7
0 T € 1= 0T - | PO PPPRTRPPPRPN 7
7.2 Manual Calibration ... 8
7.2.1  AS-FOUN DAla.....eeiiiiiiiiiiiie e 8
7.2.2  Adjust Zero and SPan ........ccoiiiiiiiiiiiii e 9
7.2.3  Calibration Data ........ccoiiiiiiiiiiiiie e 9
7.3 ACCEPLANCE CrItOIIA . .. e eeieiiie e e ettt e e e e e e e e e e e eeaaaaae e s 10
7.4 FOIOW-0N TASKS ......uutiiiiiiiiiieie ettt e e e e e e e e e e e e 10
8 RECOIAS ...ttt 11
9 Abbreviations, Acronyms, and TeIMIS........ooiiiiiiiiiii e 11
1O REFEIENCES ..ottt 12
11 Appendices and AttaChmMEeNTS .......oooi i e e 12
Appendix A. Pressure Transmitter Calibration FOrm ..........ccccooiiiiiiiiiiiiieeeee 13
Appendix B. Pressure Transmitter Calibration Form — Sample ............ccocceiiiiiiiiininnn. 15
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Utilities & Institutional Facilities Maintenance Procedure UI-PROC-71-10-231-R1
Calibration of Pressure Transmitters
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ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments LA-UR-17-20687

Utilities & Institutional Facilities Maintenance Procedure UI-PROC-71-10-231-R1
Calibration of Pressure Transmitters

Utilities & Institutional Facilities
Maintenance Procedure

Calibration of Pressure Transmitters

1 Purpose

The purpose of this procedure is to provide instructions for calibration of electronic pressure
transmitters. This includes transmitters with current output (4 to 20 mA) and voltage output
devices.

2 Scope/Applicability

1. This procedure applies only to pressure transmitters used for water, air, steam, or nitrogen
service. This instruction is NOT to be used for combustible gas pressure transmitters or
pressure transmitters used for oxygen service.

2. The procedure may only be worked in conjunction with a work control package that has been
processed in accordance with the requirements contained in AP-WORK-002 R10, Work
Planning. The procedure may not be used as a stand-alone work control document.

3. Affected personnel: Instrumentation and Controls System Specialist, Instrument Specialist,
Electricians, and System Engineer

3  Prerequisites

1. Required training and qualifications:
a. Utilities & Institutional Facilities (Ul) procedures and work control processes
b. Current on Ul training
c. The current procedure, equipment, tools, etc.
d. On-the-job training (OJT)
e. P101-3, Lockout/Tagout for Hazardous Energy Control
2. Pre-job briefing
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4

Precautions and Limitations

Required Personal Protection Equipment (PPE):
* Hardhat
o Safety glasses with side shields
— Must be worn for all pressure transmitter calibration activities.
o Steel toe safety shoes
» Ear protection
* Gloves

Before using this procedure to calibrate an instrument, the applicability of the instruction to
the instrument must be reviewed and verbally approved by the Calibration Coordinator.

Pressure transmitter calibrations must be calibrated in an atmosphere free of combustible
gases.

All hazards, both task specific and site specific, must be addressed in accordance with
governing work control processes.

Equipment, Supplies, etc.

Equipment, tools, instruments:

e Calibration pressure standard, with National Institute of Standards and Technology
(NIST) Traceable Calibration appropriate to the range of the test article to be calibrated.
This standard must have an accuracy better than the test article being calibrated.

» Tubing, valves and fixture to allow application of pressure to both the standard and the
test article (pressure transmitter being calibrated). This may include Teflon tape or other
sealant aids for pipe threads.

* A calibrated multimeter or other device to accurately measure the output signal of the
pressure transmitter.

» A Beamex calibrator may be used in place of the items in the first and third bullets above.
The Beamex system provides semi-automatic calibration of a transmitter and provides
integrated measurement of the output signal. Use only Beamex calibrators that have
current calibration status, as verified by the Calibration Coordinator.

The Beamex system includes a capability to act as a pressure standard for some ranges
of pressures. Those pressure ranges are as follows:

- Port P1: 0 to 40 inches of Water Column (0 to 1.44 psig)
- Port P2:-160 to 160 inches of Water Column (0 to 5.7 psig)
- Port P3:-14.5 to 300 psig

Additional ranges up to 900 psig are available using external modules that connect to the
Beamex MC5 calibrator.
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6 Responsibilities

1. Persons performing this procedure are responsible for—
* Complying with its requirements

* Notifying appropriate supervisory personnel of equipment damage or other conditions
that could require corrective action

* Issuing a PAUSE/STOP WORK order whenever warranted by conditions related to
health or safety in accordance with P101-18, Procedure for Pause/Stop Work

2. Managers are responsible for ensuring procedure compliance.

3. Ifinstrument is left inoperable or cannot be calibrated, place a REJECTED (black on red)
label or equivalent label on instrument.

4. Calibration records created during the calibration must be delivered to the Calibration
Coordinator for submittal to the Calibration Records System.

7 Procedural Steps

This section provides instructions for pressure transmitter calibration. “As-Found” data are first
collected to document the existing accuracy. Then adjustments may be made to the pressure
transmitter. Finally, “As-Left” calibration data are collected.

Data are the application of pressure to perform a 5-point calibration across the range of the
transmitter. Calibration points are selected at 0%, 25%, 50%, 75%, and 100% of scale.

The working fluid is generally air for low pressures and water for higher pressures. The fluid is
applied to the Pressure Standard and the test article at the same time and data are collected.
The first set of data is collected before any adjustments and is referred to as the “As-Found”
data. Adjustments are then made to the test article if applicable (most Pressure Transmitters can
be adjusted). Final data after adjustment are referred to as “As-Left” calibration data.

Data may be collected on increasing or decreasing pressure at the discretion of the Calibration
Technician or Electrician.

7.1 General

1. Use Pressure Transmitter Calibration Form 71-10-231.1 (Appendix A) to record data.

2. Verify the calibration interval of the Pressure Standard has not elapsed and the Pressure
Standard is in current calibration.

3. Verify the calibration interval of the Multimeter has not elapsed and the Multimeter is in
current calibration.
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4. This procedure provides steps for “Manual” methods. In Manual methods, the adjustment of

the standard, data collection, etc. is performed by the calibrating staff. The Beamex can be
operated in “Automatic mode,” where the Beamex collects all calibration data. Operation in
Automatic mode relieves the Operator from data collection duties. The Automatic process
will be added to this instruction at a later date.

7.2 Manual Calibration

7.2.1 As-Found Data

1.

Inspect the test article and verify that it appears to be in good working condition. Inspect
fitting connections and general condition of the test article. If the test article was in water
service, remove water using low pressure air (less than 50% of test article maximum
pressure).

Record the test article information on Calibration Form:
a. Manufacturer

b. Model or style number

c. Identification number (serial number)

d. Instrumentation and Controls File number (if present)
Record the Pressure Standard information on Calibration Form:
a. Manufacturer

b. Model or style number

c. Identification number (serial number)

d. Last calibration date

e. Calibration due date

f. Calibration organization

Open the vent valve on the test rig to ensure all parts of the system are at atmospheric
pressure.

Connect the test article to the calibration rig, such that it is in parallel connection with the
Pressure standard.

Record test article reading and standard reading on Calibration Form under “As-Found,” 0%
reading.

Note: On some test articles, the “zero” marking is a marked width of acceptable “zero”
reading, as shown below. In this case, if the pointer is within the limits of these markings, the
data may be recorded as “zero.”
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11.

12.

13.

14.

15.
16.

Utilities & Institutional Facilities Maintenance Procedure UI-PROC-71-10-231-R1
Calibration of Pressure Transmitters

Apply 25% of scale pressure to the test article and the standard. Read the standard to adjust
the pressure.

Record test article reading and standard reading on Calibration Form under “As-Found,”
25% reading.

Apply 50% of scale pressure to the test article and the standard. Read the standard to adjust
the pressure.

Record test article reading and standard reading on Calibration Form under “As-Found,”
50% reading.

Apply 75% of scale pressure to the test article and the standard. Read the standard to adjust
the pressure.

Record test article reading and standard reading on Calibration Form under “As-Found,”
75% reading.

Apply 100% of scale pressure to the test article and the standard. Read the standard to
adjust pressure.

Record test article reading and standard reading on Calibration Form under “As-Found,”
100% reading.

Release the pressure on the standard and the test article.

Verify that the test article reading returns to “zero.”

7.2.2 Adjust Zero and Span

1.

2.

If applicable, adjust the test article so that proper readings are obtained at 0% and 100%
scale. Most pressure transmitters have ZERO and SPAN adjustments, and these
adjustments are made at this time. Note that ZERO and SPAN adjustments are interactive,
multiple iterations may be required.

Verify proper reading at 0% and 100% of test article scale.

7.2.3 Calibration Data

Apply 0% scale to the test article.

Record test article reading and standard reading on Calibration Form under “Calibration
data,” 0% reading.

Apply 25% of scale pressure to the test article and the standard. Read the standard to adjust
the pressure.

Record Test article reading and standard reading on Calibration Form under “Calibration
data,” 25% reading.

Apply 50% of scale pressure to the test article and the standard. Read the standard to adjust
the pressure.
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10.

11.
12.
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Record Test article reading and standard reading on Calibration Form under “Calibration
data,” 50% reading.

Apply 75% of scale pressure to the test article and the standard. Read the standard to adjust
the pressure.

Record Test article reading and standard reading on Calibration Form under “Calibration
data,” 75% reading.

Apply 100% of scale pressure to the test article and the standard. Read the standard to
adjust the pressure.

Record test article reading and standard reading on Calibration Form under “Calibration
data,” 100% reading.

Release the pressure on the standard and the test article.

Verify that the test article reading returns to “zero.”

7.3 Acceptance Criteria

1.

The test article has passed calibration if the difference between the Pressure Standard and
the test article is equal to or less than + 1% of the test article scale range at all calibration
points.

Note: Other accuracy requirements may be in effect for a particular instrument. An item is
considered calibrated if the difference between the Pressure Standard and the test article is
equal to or less than acceptance criteria defined by engineering staff (using Calibration Form
71-10-231.1) at all calibration points. Contact the Calibration Coordinator if you are uncertain
regarding the applicable acceptance criteria.

If the test article passed calibration, fill out a “verified” sticker, and affix the sticker to the test
article. The sticker may be applied to any location, although the front is preferred.

If the test article fails calibration, affix a “REJECTED” sticker to the test article. The sticker
may be applied to any location, although the front is preferred. Do not return the instrument
to the requestor. Deliver the instrument and calibration data to the Calibration Coordinator for
disposition.

7.4 Follow-on Tasks

1.

If problems are found, immediately notify appropriate personnel so corrective action can be
taken.

Will corrective action be required?

Q Yes [ No
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2. [ Alltasks in this work instruction have been completed.

Signature Z-number

Print name Date

This procedure is complete. Include the procedure number on the Work Documentation Form
and attach copies of signed procedure and forms to the Work Package.

8 Records

Records generated as a result of implementing this procedure are maintained in accordance
with the Ul records program.

9 Abbreviations, Acronyms, and Terms

Abbreviation,
Acronym, or Definition
Term
ESH Environment, Safety, and Health
LO/TO Lockout/Tagout
mA milliampere
NIST National Institute of Standards and Technology
oJT On-the-job-training
PPE Personal Protection Equipment
psig pounds per square inch-gauge
ul Utilities & Institutional Facilities
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10 References

AP-WORK-002 R10, Work Planning

P101-3, Lockout/Tagout for Hazardous Energy Control
P101-18, Procedure for Pause/Stop Work

UI-PLAN-029, User Performed Calibration Program Plan

11 Appendices and Attachments

Appendix A. Pressure Transmitter Calibration Form (71-10-231.1)
Appendix B. Pressure Transmitter Calibration Form (71-10-231.1) — Sample
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Appendix A. Pressure Transmitter Calibration Form

Application: Date:

ID Number: Serial Number:

Location: Model:

Specific Location: Manufacturer:
Range:

Specific Procedure:
Inform the operator that you will be calibrating the transmitter
Reminder: Gas pressure will be giving false indications
Notify the operator that the operation is completed

Calibration Range psig psig
Input Signal Process Value Xmitter Output

0% scale psig mA
25% scale psig mA
50% scale psig mA
75% scale psig mA
100% scale psig mA
As Found Value mA MAX + As Left Value mA

psig 0.08 psig

psig 0.08 psig

psig 0.08 psig

psig 0.08 psig

psig 0.08 psig

Accuracy: = 0.5% of full scale (16 mA)

Employee Name: Z#

Test Equipment Calibration Expiration Date:

Inst. Name Inst. Ser. # Due Date
Inst. Name Inst. Ser. # Due Date
Inst. Name Inst. Ser. # Due Date
Inst. Name Inst. Ser. # Due Date
Inst. Name Inst. Ser. # Due Date
Comments:

Form 71-10-231.1
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Appendix B. Pressure Transmitter Calibration Form — Sample

Application:
ID Number:
Location:

Specific Location:

Specific Procedure:

Low Pressure Gas

PIT-101

TA-3-22 Power Plant

Date:

Serial Number:

Model:

Manufacturer:

Range:

Inform the operator that you will be calibrating the transmitter

Reminder: Gas pressure will be giving false indications

Notify the operator that the operation is completed

Calibration Range 0.00 | psig 20.00 | psig
Input Signal Process Value Xmitter Output
0% scale 0.00 psig 4.00 mA
25% scale 5.00 psig 8.00 mA
50% scale 10.00 psig 12.00 mA
75% scale 15.00 psig 16.00 mA
100% scale 20.00 psig 20.00 mA
As Found Value mA MAX £ As Left Value mA
0.00 psig 0.08 0.00 psig
5.00 psig 0.08 5.00 psig
10.00 psig 0.08 10.00 psig
15.00 psig 0.08 15.00 psig
20.00 psig 0.08 20.00 psig
Accuracy: = 0.5% of full scale (16 mA)
Employee Name: Z#
Test Equipment Calibration Expiration Date:
Inst. Name Inst. Ser. # Due Date
Inst. Name Inst. Ser. # Due Date
Inst. Name Inst. Ser. # Due Date
Inst. Name Inst. Ser. # Due Date
Inst. Name Inst. Ser. # Due Date
Comments:

Form 71-10-231.1
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Mandatory Questions for All Pre-Job Briefs

The purpose of this document is to demonstrate compliance with the Release of Craft requirements
directed by MSS-DO on 17 June 15. Until a formal document is institutionalized by the Work Control
Group this document will be included in all work control packages (CM, PM, Planned, Unplanned, etc).
Each of the questions listed below will be discussed at each Pre Job Brief with all affected personnel.
Compliance will be demonstrated by the signature from the person performing the Pre Job Brief on the
bottom of this document. This document is a permanent part of all work packages until further notice.

Topic Completed [X) %
Assume we are going to have an accident on this job. How did it happen? How can ,/

we prevent it?
/

What is the worst thing that can happen on this job? How can we keep it from V
happening?

What hazards will you encounter in performing this work? [/

Is there a better way to address the hazards you will encounter? l//

Have all safety issues concerning this task been addressed to your satisfaction?

@@Qimw \o- 0@

Date
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Utilities & Institutional Facilities
Maintenance Procedure

TA-09/16 Steam Plants — Annual Boiler Waterside/Fireside
Checklist

1 Purpose

The purpose of this procedure is to provide instructions for performance of the Annual Boiler
Waterside/Fireside Checklist at the TA-09/16 Steam Plants.

2  Scope/Applicability

1. TA-09/16 Steam Plant Boilers are located at the following eight boiler plants: Plant 1 (TA-16-1480),
Plant 4 (TA-16-1483), Plant 5 (TA-16-1484), Plant 8 (TA-16-1487), Plant 11 (TA-16-1490), Plant 12
(TA-16-1491), Plant 13 (TA-09-0282), and Plant 14 (TA-16-1492).

2. The procedure may only be worked in conjunction with a work control package that has been
processed in accordance with the requirements contained in AP-WORK-002, Work Planning. The
procedure may not be used as a stand-alone work control document.

3. Affected personnel: Ul Maintenance Manager, Maintenance Engineer, Maintenance Superintendent

3  Prerequisites

1. Required training and qualifications:
a. Utilities & Institutional Facilities (Ul) procedures and work control processes
b. The current procedure, operations, equipment, etc.
c. LANL and TA-09/16 site-specific training
d. On-the-job training (OJT)

e. Boiler Operator: New Mexico Construction Industries Journey Classification as a Journeyman
Boiler Operator — High Pressure BO2 (NMAC 14.6.6)

Note: Boiler Operator Trainee: may not operate any boiler devices except under the direct
observation of a Journeyman Boiler Operator (NMAC 14.9.4.29).

f.  Pressure Safety Orientation — Course #769 (LANL P101-34)
g. Pressure Safety Advanced — Course #11459 (LANL P101-34)

h. Boiler Maintenance Crew performing Low-NO, verification: boiler training from Sellers
Engineering Company or local manufacturer’s representative

2. Pre-job briefing
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4 Precautions and Limitations
1. Required Personal Protection Equipment (PPE):
*  PPE as specified in the Work Authorization IWD
5 Equipment, Supplies, etc.
1. Equipment, tools, instruments:
*  Flue gas analyzer
*  Calibrated boiler pressure gauge
Record calibration dates on Attachment 1 checkilist.
2. Supplies, materials, parts:
*  Mobil Polyrex EM grease
»  Slowserve grease
6 Responsibilities
1. Persons performing this procedure are responsible for—
*  Complying with its requirements
* Notifying appropriate supervisory personnel of equipment damage or other conditions that could
require corrective action
* Issuing a PAUSE/STOP Work Order whenever warranted by conditions related to health or
safety in accordance with P101-18, Procedure for Pause/Stop Work
2. Managers are responsible for ensuring procedure compliance.
7 Work Steps
7.1 Introduction

Boilers are Sellers Engineering Company Fire Tube Boilers, manufactured in 1995. Each has a
Maximum Allowable Working Pressure (MAWP) of 150 psig. Supply natural gas pressure is nominally

5 psig. Attachments 2 and 3 contain boiler technical information.
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2.

10.

Inspection and maintenance consists of the following:

a. Testing or replacing pressure relief safety valves

b. Waterside and fireside boiler inspection

c. Cleaning of debris or scaling found inside the boiler

d. Inspection of various plant components

e. Steam gauge calibration

f. Internal and external inspection by a National Board Inspection Code (NBIC) Boiler Inspector
Boiler output pressure: 80 psig

Exception: Boiler output pressure for two boilers at Plant 12 (TA-16-1491): 40 psig

There are three pressure switches on top of each boiler: high pressure steam shutdown (High Limit)
switch; operating pressure control (OPC) switch; Low-NO, cold start limit control (CSLC) switch.

Final settings for all boilers except two at Plant 12 (TA-16-1491):
a. High pressure steam shutdown (High Limit) switch: 90 psig
b. Operating pressure control (OPC) switch: 80 psig
c. Low-NO, steam pressure (CSLC) switch: 40 psig

Exception: Final settings for two boilers at Plant 12 (TA-16-1491):
a. High pressure steam shutdown (High Limit) switch: 45 psig

b. Operating pressure control (OPC) switch: 40 psig

c. Low-NO, steam pressure (CSLC) switch: 20 psig

All steam pressure switch setpoint verification must be performed with a calibrated boiler pressure
gauge.

» All gauges used for pressure switch setpoints must have calibration dates, which are to be
recorded on Attachment 1 checklist.

There are four pressure switches at the steam header: the lead, the lag, and the two low-pressure
switches.

For all boilers, set the switches to control the lead/lag feature of the boiler.
Verify that all pressure switches perform their intended function.

« If the pressure setting on a switch varies by more than 20% of the boiler pressure gauge, the
switch must be replaced.

After final tuning of the boiler parameters, adjust the air flow proving switch to about 2 inches water
column below the blower pressure setting.
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11.

12.

Flue gas analyzer will be needed for two scenarios: light off and Low-NOy boiler settings. Record the
Oy, CO, NOy, temperature, and efficiency. The boilers are to be run in the Low-NO, mode to be
compliant with manufacturer’s instructions.

Complete the checklists in Attachment 1 before the boiler is released by Ul Engineering to Ul

Operations. The Ul System Engineer must be alerted for inspection of boiler components—
specifically the Hold Points below.

7.2

Inspection/Maintenance

Remove and replace the Kunkle pressure relief valves. New pressure relief valves can be purchased
and Attachment 2 identifies the pressure relief valves to order. If new valves are not purchased, test
and repair the pressure relief valves in accordance with the Engineering Standard Manual

Chapter 17.

Lubricate motor bearings as follows:
a. Grundfos boiler feed pumps: lubricate the Baldor motor with Polyrex EM (Mobil) grease.
b. Baldor blower motor: lubricate with Polyrex EM (Mobil) grease.

Clean any debris accumulated on the Neptune/Leeson chemical feed pumps and the GE/Neptune
chemical mixing motors.

Clean out each main burner with a bottle washer.

Check the Low-NOy solenoid for proper operation.

Drill the pilot manifolds with a #53 drill bit and adjust the pilot manifold position in accordance with the
Seller's Owners’ Manual.

7.3

Waterside Inspection

Open flue door and inspect tube sheets for water leakage. It tube leakage is suspected call the
system engineer for further evaluation. The narrow ligaments between tube holes are subject to
tremendous stresses and should be watched for any sign of cracking mainly due to overheating.

Drain boiler and remove all hand hole and manhole covers, where applicable, to allow a visual check
of all internal accessible areas. Example: shell, tubes and tube sheets.

HOLD POINT:

Ul System Engineer and Chemical Treatment Company Representative are needed for external
boiler inspection. Give at least 7 days advance notice and coordinate with Ul System
Engineer.

Carefully examine waterside surfaces using a strong light and mirror where required. Look for
evidence of scale, corrosion, blisters, or pitting, indicating adequacy of water treatment.

Page 8 of 18
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4. Use a high pressure hose to wash sediment out of the bottom and other internals of the boiler.
HOLD POINT:

Ul System Engineer and NBIC Boiler Inspector are needed for internal boiler inspection. Give
at least 7 days advance notice and coordinate with Ul System Engineer.

5. Remove both head covers from the bodies of the two float operated low water cut-offs (LWCs). The
float-assembly and mercury switches are located on these heads. Flush out both LWC bodies.
Inspect floats and replace if necessary. Reinstall head covers. Remove caps from the inspection
crosses associated with both LWCs and flush out piping connected to boiler. Reinstall caps.

7.4 Fireside Inspection

1. Check gas burners for presence of dirt, lint, or foreign matter. Be sure of ports, gas passages and air
passages are free of obstructions.

2. Check the fireside of furnace and fire tubes for any evidence of soot formation or corrosion. Evidence
of soot formation is a sign of improperly adjusted combustion. Brush and vacuum the furnace and fire
tubes, if such conditions exist.

3. Check condition of all heat extractors. These devices can be pulled out individually from each of the
fire tubes and cleaned if necessary. Repair or replace if necessary.

4. Check flue door gaskets and other gaskets to make sure that they are in good condition and that they
are properly secured. Replace, if required, the flue door gaskets. An ineffective seal may allow flue
gases to escape into the boiler room and result in burned gaskets and warped flue doors.

5. Verify the gas low and high limit switches. Record values in Attachment 1.

6. After the fireside and waterside surfaces have been inspected by the Ul system engineer and by the
NBIC boiler inspector, and work is completed, close and secure front and rear flue doors. Reinstall
hand hole and manifold covers if applicable; hook up all associated piping and refill boiler to proper
level.

7. Clean out all Y-strainers and steam traps.

8. Open up condensate return tank. Inspect for deposits and clean, if necessary.

9. Grease plug valves on gas supply line. Use Slowserve for Nordstrom Valves Type 555 (-10°F to
500°F).

7.5 Post-Maintenance

1. Complete checklist in Attachment 1.

2. Verify the settings for the following steam switches: lead, lag, low boiler pressure.

3. There are three pressure switches on top of each boiler: the high pressure steam shutdown (High

Limit) switch, the operating pressure control (OPC) switch, and Low-NO, Cold Start Limit Control
(CSLC) switch.

Page 9 of 18
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10.

Upon initial startup the CSLC switch is adjusted to a pressure above the OPC switch until the initial
boiler parameters have been adjusted.

Final setpoint configurations:

a. For all boilers [except two boilers at Plant 12 (16-1491)]:
*  High pressure steam shutdown (High Limit) switch: 90 psig
*  Operating pressure control (OPC) switch: 80 psig
* Low-NOy Cold Start Limit Control (CSLC) switch: 40 psig

b. For the two boilers at Plant 12 (16-1491):
*  High pressure steam shutdown (High Limit) switch: 45 psig
*  Operating pressure control (OPC) switch: 40 psig
* Low-NOy Cold Start Limit Control (CSLC) switch: 20 psig

All steam pressure switch setpoint verification must be performed with a calibrated boiler pressure
gauge.

Verify the Low-NO, Cold Start Limit Control switch.
a. Setto the values above.
b. Verification of this switch is performed after the initial settings.

c. Verify that the Low-NO, damper control motor is operating, and that the auxiliary solenoid valve
on the main gas valve line de-energizes (closes).

Check pilot burners and ignition equipment for proper condition and adjustment.
Visually check burner for proper combustion.

a. Combustion analysis is verifiable only with a flue gas analyzer and is performed mainly on
boilers with power burners.

b. Adjust fuel/air mixture as needed.

c. Refer to Attachment 2 for commissioning flue gas analysis results.
Complete the functional checklist on page 3 of Attachment 1.

HOLD POINT:

Ul System Engineer and NBIC Boiler Inspector are needed for external boiler inspection. Give
at least 7 days advance notice and coordinate with Ul System Engineer.

Before the boiler is released to Operations, Ul System Engineer must review and sign off on
Attachment 1.

Page 10 of 18
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8 Records

Records generated as a result of implementing this procedure are maintained in accordance with the Ul
records program.

9 Abbreviations, Acronyms, and Terms

Abbreviation,
Acronym, or Definition
Term
CSLC Cold Start Limit Control (switch)
ESH Environment, Safety, and Health
IWD Integrated Work Document
LwcC low water cut-off
MAWP Maximum Allowable Working Pressure
NBIC National Board Inspection Code (Boiler Inspector)
oJT On-the-job-training
OPC Operating Pressure Control (switch)
PPE Personal Protection Equipment
psig pounds per square inch - gauge
ul Utilities & Institutional Facilities

Page 11 of 18
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10 References

AP-WORK-002, Work Planning
P101-18, Procedure for Pause/Stop Work
Sellers Engineering Company:
Owners Manual, Immersion Fired Steam Boiler

Owners Manual, Model 15 Commodore & 77 Commodore Steam Boilers and Model 15 Senior Model
105 E Steam Boilers

UI-PROC-76-28-001, TA-09/16 Boilers Shutdown — Dry and Wet Lay-Up Process
UI-PROC-76-28-002, TA-09/16 Steam Plants — Boiler Draining
UI-PROC-76-28-004, TA-09/16 Steam Plants — Boiler Blowdown
UI-PROC-76-28-008, TA-09/16 Steam Plants — Boiler Startup

11 Appendices and Attachments

Attachment 1. Boiler Checklist
Attachment 2. Baseline Settings

Attachment 3. Approved Steam Safety Valves
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Attachment 1. Boiler Checklist

Boiler NB #

Boiler Location

Date(s) Performed

Safety valves replaced?

Boiler Pressure (psig)

Supply gas pressure (psig)

S/N #

Fireside inspection:

Waterside inspection:

Flue door gaskets replaced?

Verify shutdown switches:
High Limit

High Gas

Low Gas

OoPC

LWC 1

LWC 2

Air Proving Switch

Boiler set in low NOx setting?

Lag set point

High Limit set point
High Gas set point
Low Gas set point

OPC set point

CSLC set point

Lead set point

Calibration date on steam boiler pressure gauge

Work Control: Send copy of this completed form to TA-09/16 System Engineer.

Copy sent to TA-09/16 System Engineer by WCS
MSS Rep

Released for Operations by Ul System Engineer

Date

Date

Date

Page 1 of 3
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Pressure and Flue Gas Analysis: The original boiler commissioning settings are captured in
Attachment 2.

Lightoff Readings Low NOx Readings

Manifold Pressure (“wc)

High Pilot Pressure(“wc)

Low Pilot Pressure (“wc)

Blower Pressure (“wc)

Main Gas Pressure (psig)

02 (%)

CO (ppm)

NOXx (ppm)

Blower Pressure E
N

\

Main Gas Pressure

High/Low Pilot
Pressure

Combustion Chamber

]
r
Pressure /

Manifold Pressure

SIDE VIEW OF BOILER

The original boiler commissioning settings are captured in Attachment 2.

Work Control: Send copy of this completed form to TA-09/16 System Engineer.

Copy sent to TA-09/16 System Engineer by WCS Date

MSS Rep Date

Released for Operations by Ul System Engineer Date
Page 2 of 3
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Ooooogao

OO

FUNCTIONAL CHECKLIST

Steam system
o Traps
o0 Y- strainers
Condensate return system
Gas system
Motors operational
Pumps operational
Feed water system
Chemical feed system
Blowdown system
o0 Valve controlling continuous blowdown
Electrical system
Safety shutdown
Building
o0 Lights operational
0 Heating system
o Life safety

COMMENTS:

Work Control: Send copy of this completed form to TA-09/16 System Engineer.

Copy sent to TA-09/16 System Engineer by WCS
MSS Rep

Released for Operations by Ul System Engineer

Page 3 of 3

Date
Date

Date
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History of Revisions
Document Issue
Number Date Action

Ul-PROC-71- / Review and reissue as Utilities & Institutional Facilities (uny
10-232-R1 02 i ‘\t“B procedure. Minor changes

UI-PROC-71- | 0211111 | Convert from KSL to Ul procedure. Minor changes.
10-232-R0

71-10-232 07/20/06 | Format change
Rev. 1
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Utilities & Institutional Facilities
Maintenance Procedure

Calibration of Pressure Switches

1 Purpose

The purpose of this procedure is to provide general guidelines for performing routine calibration of
pressure switches.

2 Scopel/Applicability

1. Before using this calibration procedure, its applicability to the pressure switch in question must
be reviewed and verbally approved by I&C Calibration Coordinator or Superintendent.

2. There are many types of pressure switches in service at LANL, so it is essential to review all
work-request documentation, in addition to this procedure, to ensure a firm understanding of
the task at hand.

3. Affected personnel: Instrumentation and Controls (1&C) personnel

3 Prerequisites

1. Required training and qualifications:

a. Utilities & Institutional Facilities (Ul) procedures and work control processes
b. The current procedure

c. On-the-job training (OJT)

d. P101-3, Lockout/Tagout for Hazardous Energy Control

e. P101-18, Procedure for Pause/Stop Work
f. P101-27, Confined Spaces

2. Training decision: process briefing with roster before performance of work

4 Precautions and Limitations

1. Required Personal Protective Equipment (PPE):
* Gloves — dielectric for voltage checks
» Eye protection

Other PPE may be required, depending on equipment and facility.

Page 5 of 11
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5 Equipment, Supplies, etc.
» Calibrated digital volt/ohm meter (DVM)
* Calibrated pressure standard
» Standard tool kit
6 Responsibilities
1. Persons performing this procedure are responsible for—
+ Complying with its requirements
* Notifying Foreman or Superintendent of equipment damage or other conditions that could
require corrective action
* Issuing a PAUSE/STOP Work Order whenever warranted by conditions related to health or
safety in accordance with P101-18, Procedure for Pause/Stop Work
2. Managers are responsible for ensuring procedure compliance.
7 Procedural Steps
7.1 General
1. Calibration of a pressure switch is accomplished by applying a known pressure below the trip
point of the switch and slowly changing the pressure until the switch trips. The pressure is then
changed slowly in the opposite direction until the switch resets.
+ Switches can trip on increasing or decreasing pressure.
» Trip and reset pressure are generally not the same, due to hysteresis in the switch.
2. Obtain the range, setpoint, direction, and tolerance for a given calibration from I&C Calibration
Coordinator.
» This information will have been previously defined by Ul Engineering.
3. Lockout/tagout (LO/TO) and/or Confined Space Permit may be required for some equipment.
* These operations are not covered in this procedure. Refer to P101-3, Lockout/Tagout for
Hazardous Energy Control, and P101-27, Confined Spaces.
4. Contact with and notification of Operations personnel may be required.

» Contact and notification requirements vary; follow the requirements specific to the
equipment and the facility.

Page 6 of 11
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If the pressure switch is inoperable or cannot be calibrated, place a REJECTED (black on red)
or equivalent label on instrument.

Use Form 71-10-232.1, Switch Calibration Form (Attachment 1), to record information and data
during this procedure.

7.2 Initial Steps

1.

o > wNn

© ® N ©

Obtain proper switch calibration data specific to the switch to be calibrated from 1&C Calibration
Coordinator.

Obtain a calibrated DVM.
Obtain calibrated pressure standard. Record information onto the Switch Calibration Form.
Perform notification as required to remove switch from service.

Determine if hazardous voltage (greater than 50 volts) or pressure is present at the switch to be
calibrated, and take appropriate measures to mitigate the hazard through LO/TO.

» Optionally, the switch may be removed from the system and bench calibrated if desired.
Disconnect switch leads from process and connect the switch to DVM.

Set DVM to measure resistance or continuity.

Attach pressure source and calibration pressure standard to switch.

Determine if switch operates on increasing or decreasing pressure.

7.3 As-found Data Collection

© N o 0o > w

Using DVM, determine whether switch is open or closed.

Note the result (whether switch is open or closed) and whether the DVM indication matches the
switch condition.

Attach Calibrator to switch and adjust Calibrator to put switch in its normal operating position.
Note reading of the DVM, and make sure it shows proper indication.

Slowly adjust Calibrator to cause switch to trip.

Record actual trip pressure and direction on Switch Calibration Form.

Slowly adjust Calibrator to cause switch to reset.

Record actual reset pressure and direction on Switch Calibration Form.
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7.4 Switch Adjustment

1.

2.

Using calibrated pressure standard, adjust switch point of the switch to required calibration
parameters as provided by the I&C Calibration Coordinator.

Note that the trip point may be adjustable, but the reset point may not be, due to hysteresis.

7.5 As-left Data Collection

© N o g &

Using DVM, determine whether switch is open or closed.

Note the result (whether switch is open or closed) and whether the DVM indication matches the
switch condition.

Attach Calibrator to switch and adjust Calibrator to put switch in its normal operating position.
Note reading of the DVM, and make sure it shows the proper indication.

Slowly adjust Calibrator to cause switch to trip.

Record actual trip pressure and direction on Switch Calibration Form.

Slowly adjust Calibrator to cause switch to reset.

Record actual reset pressure and direction on Switch Calibration Form.

7.6 Return Switch to Service

Disconnect calibration pressure source from switch and reconnect system piping.

Remove DVM from switch and reconnect switch leads back to the proper places on the terminal
strip.

Return switch to normal service.

Notify facility that the switch is back in service.

7.7 Follow-on Tasks

1.

Ensure proper operation of the pressure switch. If any problem is found, notify Foreman and
Superintendent so corrective action can be taken..

Will corrective action be required?

QO Yes d No
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2. O All tasks in this procedure have been completed.

Signature

Z-number

Print name

Date

This procedure is complete. Include the procedure number on the Work Documentation Form and
attach signed copies of the procedure and form to the Work Package.

8 Records

Records generated as a result of implementing this procedure are maintained in accordance with
the Ul records program.

9 Abbreviations, Acronyms, and Terms

Abbreviation,

Acronym, or Definition
Term
DVM digital volt/ohm meter
ESH Environment, Safety, and Health
1&C Instruments & Controls
oJT On-the-job training
ul Utilities & Institutional Facilities
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10 References

P101-3, Lockout/Tagout for Hazardous Energy Control
P101-18, Procedure for Pause/Stop Work
P101-27, Confined Spaces

11 Appendices and Attachments

Attachment 1. Switch Calibration Form
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Attachment 1. Switch Calibration Form

SWITCH DATA

Location

Manufacturer

Service type

Type/Model #

TAG #

Range

Specific location

Serial #

Switched voltage

Sensor type

CALIBRATION DATA

Setpoint : increasing / decreasing (circle one)
Reset : increasing / decreasing (circle one)
Tolerance:
Input signal Tolerance As-found As-left
OPEN INC/DEC INC/DEC
CLOSE INC/DEC INC/DEC
TEST EQUIPMENT USED
Manufacturer Manufacturer
Model Model
Serial # Serial #
Cal due date Cal due date
Comments:
Signature Z-number
Print name Date

Work Control: Send copy of this completed form to 1&C System Engineer.

Copy sent to I&C System Engineer by WCS

Form 71-10-232.1

Page 11 of 11
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Maintenance Procedure

Calibration of Thermocouple Temperature
Transmitters

Review frequency: 1yr O 2yrQd 3yr @

Process Owner Signature Date
Jeff Sisneros %W %
7
- 7 !/‘}f'
Calibration Coordinator /

Reviewed by Signatu Date
Carlos Chacon ( : i 2 @Lm h-9d

Instrument & Controls Superintendent

Reviewed by Signature Date

Phil Romero .Pu ((;_: ) q;m!l';c.{

ESH Manager

Approved by Signature Date

Scolt McBride ,(/u/# M‘g/u—g\ﬁ f}ﬁf? A ¢/

Maintenance Manager

Reviewed by Signature Date

2000 Eplyoak A TS~ Vi )
Derivative Classifier C/! N /Jgﬁf /p//fd

UNCLASSIFIED
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History of Revisions

Document Issue
Number Date Action

UI-PROC-T1- Review and reissue. Minor changes.
42444

10-221-R1
UI-PROC-T1- Review complete.
10-221-R0
71-10-221 07/20/06 | Format change.
Rev. 1
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Utilities & Institutional Facilities
Maintenance Procedure

Calibration of Thermocouple Temperature
Transmitters

1 Purpose

The purpose of this procedure is to provide instructions for calibration of Thermocouple
Temperature Transmitters.

2 Scopel/Applicability

1. The procedure applies to Thermocouple Temperature Transmitters with current output (4
to 20 mA) and voltage output.

2. The procedure applies to Thermocouple Temperature Transmitters with Type J and Type
K thermocouples.

3. The procedure covers “manual’ calibration of Thermocouple Temperature Transmitters,
i.e., when data collection and instrument adjustment are performed manually.

a. The optional Beamex Calibrator described below provides “semi-automatic” manual
calibration.

b. The Beamex Calibrator can also be operated in “automatic” mode, in which the
Beamex collects calibration data automatically, thus relieving the Operator of data
collection tasks. This procedure does not cover automatic mode.

4. This preventive maintenance procedure, UI-PROC-71-10-221-R1, Calibration of
Thermocouple Temperature Transmitters, may only be worked in conjunction with a work
control package that has been processed in accordance with the requirements contained
in AP-WORK-002 R10, Work Planning. This procedure may not be used as a stand-alone
work control document.

5. Affected Personnel: Ul Instrumentation and Controls (1&C) System Specialists, Instrument
Specialists, and Electricians.

3 Prerequisites

1. Required training and qualifications:
a. Utilities & Institutional Facilities (Ul) procedures and work control processes

b. The current procedure, equipment, and supplies
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c. On-the-job training (OJT)
d. P101-18, Procedure for Pause/Stop Work
2. Pre-job briefing

4 Precautions and Limitations

1. Required Personal Protective Equipment (PPE):
» Safety glasses with side shields

2. Before using this procedure to calibrate an instrument, the applicability of the instruction to
the instrument must be reviewed and verbally approved by the Calibration Coordinator or
I&C Superintendent.

5 Equipment, Supplies, etc.

Equipment, tools, instruments

1. Thermocouple-Simulator Calibrator (Calibration Standard) with National Institute of
Standards and Technology (NIST)-traceable calibration appropriate to the range of
Thermocouple Temperature Transmitter being calibrated (Test Article).

a. Calibration Standard must have an accuracy at least four times better than the Test
Article.

2. Multimeter or other device with current calibration to accurately measure output signal of
Thermocouple Temperature Transmitter.

3. Optional: Beamex MC5 Calibrator with current calibration. This instrument is used in place
of items 1 and 2.

a. The Beamex system provides semi-automatic calibration of the Thermocouple
Temperature Transmitter and integrated measurement of the output signal.

b. The Beamex system includes the capability to act as Calibration Standard for both
Type J and Type K thermocouples.

Supplies, materials, parts
1. Thermocouple extension wire to connect Calibration Standard to the Test Article.

a. Note that this wire must be of the appropriate type for the instrument (Type J or Type
K thermocouple extension wire).

6 Responsibilities

1. Persons performing this procedure are responsible for—
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» Notifying Foreman or Superintendent of equipment damage or other conditions that
could require corrective action

* Issuing a STOP/PAUSE WORK order whenever warranted by conditions related to
health or safety in accordance with P101-18, Procedure for Pause/Stop Work

2. Managers and Superintendents are responsible for ensuring procedure compliance.

7 Procedural Steps

7.1 General

1. To collect the calibration data, thermocouple signals are applied at 5 selected points
across the range of the Thermocouple Temperature Transmitter (Test Article). These
points are 0%, 25%, 50%, 75%, and 100% of scale.
a. Data may be collected on increasing or decreasing signals of the Test Article, at the

discretion of the Calibration Technician or Electrician.

2. Data are collected as follows:
a. “As-Found” data are collected first to document existing accuracy.
b. Adjustments are then made to the Test Article.
c. Finally, after adjustment, “As-Left” calibration data are collected.

3. Referto UI-PROC-60-10-110, Calibration Program — Utilities Division, for current
Calibration Form.

7.2 Preliminary Steps

1. Inspect Thermocouple Temperature Transmitter—including fitting connections and
general condition—and verify that it appears to be in good working condition.

2. Verify that the Thermocouple-Simulator Calibrator is in current calibration, as determined
by Calibration Coordinator.

3. Verify that the Multimeter is in current calibration, as determined by Calibration
Coordinator.

4. If using Beamex Calibrator, verify that the instrument is in current calibration, as
determined by Calibration Coordinator.

5. Record the Thermocouple Temperature Transmitter (Test Article) information on

Calibration Form:

a. Manufacturer
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b. Model or style number
c. ldentification number (serial number)
d. 1&C file number (if present)

Record the Thermocouple-Simulator Calibrator (Calibration Standard) information on
Calibration Form:

a. Manufacturer

b. Model or style number

c. ldentification number (serial number)
d. Last calibration date

e. Calibration due date

f. Calibration organization

7.3

Manual Calibration

7.3.1 As-Found Data

10.
11.

Connect Test Article input to output of Calibration Standard. Note that the RED lead of
thermocouples is NEGATIVE.

Turn on Calibration Standard and adjust output to 0% of transmitter range.

Record Test Article reading and Calibration Standard reading on Calibration Form under
“As-Found,” 0% reading.

Adjust output of Calibration Standard to 25% of transmitter range.

Record Test Article reading and Calibration Standard reading on Calibration Form under
“As-Found,” 25% reading.

Adjust output of Calibration Standard to 50% of transmitter range.

Record Test Article reading and Calibration Standard reading on Calibration Form under
“As-Found,” 50% reading.

Adjust output of Calibration Standard to 75% of transmitter range.

Record Test Article reading and Calibration Standard reading on Calibration Form under
“As-Found,” 75% reading.

Adjust output of Calibration Standard to 100% of transmitter range.

Record Test Article reading and Calibration Standard reading on Calibration Form under
“As-Found,” 100% reading.
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12. Adjust output of Calibration Standard to 0% of Test Article range.
13. Verify that Test Article reading returns to 0%.

7.3.2 Adjust Zero and Span

1. Adjust the Thermocouple Temperature Transmitter (Test Article) so that proper readings
are obtained at 0% and 100% scale.

a. Most Thermocouple Temperature Transmitters have ZERO and SPAN adjustments,
which are made at this time.

b. ZERO and SPAN adjustments interact with each other, so multiple iterations may be
required.

2. Verify proper reading at 0% and 100% of Test Article scale.

7.3.3 Calibration Data

1. Adjust output of Calibration Standard to 0% of Test Article range.

2. Record Test Article reading and Calibration Standard reading on Calibration Form under
“Calibration data,” 0% reading.

3. Adjust output of Calibration Standard to 25% of Test Article range.

4. Record Test Article reading and Calibration Standard reading on Calibration Form under
“Calibration data,” 25% reading.

5. Adjust output of Calibration Standard to 50% of Test Article range.

6. Record Test Article reading and Calibration Standard reading on Calibration Form under
“Calibration data,” 50% reading.

7. Adjust output of Calibration Standard to 75% of Test Article range.

8. Record Test Article reading and Calibration Standard reading on Calibration Form under
“Calibration data,” 75% reading.

9. Adjust output of Calibration Standard to 100% of Test Article range.

10. Record Test Article reading and Calibration Standard reading on Calibration Form under
“Calibration data,” 100% reading.

11. Adjust output of Calibration Standard to 0% of Test Article range.
12. Verify that Test Article reading returns to 0%.
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7.4

Acceptance Criteria

1.

The Thermocouple Temperature Transmitter (Test Article) has passed calibration if the
difference between Thermocouple-Simulator Calibrator and Thermocouple Temperature
Transmitter readings is equal to or less than +/- one (1) percent of the Thermocouple
Temperature Transmitter scale range at all calibration points.

Note: Other accuracy requirements may be in effect for a particular instrument. An item is
considered calibrated if the difference between the Calibration Standard and the Test
Article is equal to or less than acceptance criteria defined by Engineering (using Form 60-
10-110.1, Utilities Calibration Program Form) at all calibration points. Contact Calibration
Coordinator if you are uncertain about the applicable acceptance criteria.

If Test Article passes calibration, fill out a VERIFIED sticker and affix it to the Test Article.
The sticker may be applied to any location, but the front is preferred.

If Test Article fails calibration, affix a REJECTED sticker to it. The sticker may be applied
to any location, but the front is preferred.

a. Do not return instrument to Requester.

b. Deliver instrument and calibration data to Calibration Coordinator for disposition.

8

Records

Records generated as a result of implementing this procedure are maintained in accordance
with the Ul records program.

Abbreviations, Acronyms, and Terms

Abbreviation,
Acronym, or Definition
Term
Calibration Thermocouple-Simulator Calibrator used in procedure
Standard
ESH Environment, Safety, and Health
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Abbreviation,
Acronym, or Definition
Term

1&C Instrumentation and Controls
mA milliampere
NIST National Institute of Standards and Technology
oJT On-the-job training
PPE Personal Protective Equipment
Test Article Thermocouple Temperature Transmitter being calibrated
ul Utilities & Institutional Facilities

10 References

P101-18, Procedure for Pause/Stop Work
UI-PROC-60-10-110, Calibration Program — Utilities Division

11 Appendices and Attachments

None
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ATTACHMENT 3: BOILER CHECKLIST

Boiler NB # L lo-14%4-E&(\
Boiler Location A% HCSL"

Date(s) Performed U3/ 16

Boller
Safety valves replaced? f sN# [oog4g-B
Tndeoned :
Boiler Pressure (psig) IS © Fircaide inspection: 4 el /I(g
= EX’( L8
Supply gas pressure (psig) S Wa%e‘};smtde inspection: i /” //C

Flue door gaskets replaced? Y go\%g&r( Ui\—\u Q_—:ﬂ/_%
tes

Verify shutdown switches:

High Limit y High Limit set point | B _pst
High Gas__ " High Gas setpoint_ | & i ¢
Low Gas \(t’f) Low Gas set point G W
oPC__ | oPC setpoint___ S
twe 1Y

wez Y

Air Proving Switch !

Boiler set in low NOx setting? Y CSLC set point S =g
Lag set point (éo R4 Lead set point g0 E_‘j

@ '
Calibration date on steam boiler pressure gauge /{ 5// &

Work Control: Send copy of this completed form to TA-09/TA-16 System Engineer.

Copy seniin//&rfeer Date

MSS Re ’ e Date_ & =25 4~
Releaéf%peratikb/y U&I System Engineer \A/(w Ex ﬁ?-‘F Date “ / g/ [ Sﬂ
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ATTACHMENT 3: BOILER CHECKL.IST

Boiler NB #
Boiler Location ] (,-1Y %’Uf
Date(s) Performed c’/él §/1C

Boller
Safety valves replaced? Y sN#__ | oog4s “Q

T i e
Boiler Pressure (psig) /5© Fr%csld“eimspection: "{/N/“’
X e ha
Supply gas pressure (psig) & Watsrside inspection: '7/”/ (ﬂ
Flue door gaskets replaced? \// S“S"*f VG&“E
Fest _J_._ﬂ—-
Verify shutdown switches:
q0
High Limit { High Limit set point 545 pst
High Gas Y High Gas set point M v e
Low Gas__{ Low Gas set point gif( W
i S !
OPC OPC set point__ %5 pot
LWC 1 \(
o
Lwcz_ |

Air Proving Switch Y

Boiler set in low NOXx setting? \( CSLC set point A{QSIQJ;
Lag set point %O 510y Lead set point %0 gg_rg

Calibration date on steam boiler pressure gauge Q/{B//(o

Work Control: Send copy of this compieigd form to TA-09/TA-16 System Engineer,
Copy sent to Engf Date

Date 9"‘2&“/&
U&I System Engineer Yo %e»g’% Date “ /&cg/‘[ fp

MSS Rep

Re@ or Operations
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From: Martinez, Glenn Timothy

To: Sparks, Jason Keith

Cc: C De Vaca, Pablo F

Subject: FW: Summer Boiler outage

Date: Wednesday, June 01, 2016 11:57:36 AM

Jason scan this into MWP plz

Glenn Martinez
Maintenance Superintendent
Work cell: 231-8341
Email: glennm@Ianl.gov

From: C De Vaca, Pablo F

Sent: Wednesday, June 01, 2016 11:54 AM
To: Martinez, Glenn Timothy

Cc: Maestas, Justin M

Subject: FW: Summer Boiler outage

Please save this response.

From: Lopez, Christian David

Sent: Wednesday, June 01, 2016 10:04 AM

To: C De Vaca, Pablo F; Sparks, Jason Keith

Cc: Martinez, Glenn Timothy; Sisneros, Thomas A
Subject: RE: Summer Boiler outage

Concurred.

Sent from [ Phone

From: C De Vaca, Pablo F

Sent: Wednesday, June 1, 2016 10:02:25 AM
To: Lopez, Christian David; Sparks, Jason Keith
Cc: Martinez, Glenn Timothy

Subject: RE: Summer Boiler outage

Christian, per our conversation you agreed operations could secure TA-16-
1480,1483,1484,1490 & 1491 so start our annual maintenance can
commence. Please concur.

From: C De Vaca, Pablo F
Sent: Wednesday, May 25, 2016 2:34 PM
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To: Lopez, Christian David (cdlopez@Ilanl.gov)
Cc: Sparks, Jason K (jksparks@lanl.gov); Martinez, Glenn Timothy
Subject: Summer Boiler outage

Christian Lopez, can we shut down TA-16-1480,1483,1484,1490 & 1491, Please let us know when
will be the best time we could shut these boilers down so we can start our annual maintenance.

Attachment Packgage Page 1264 of 2096



Facility: ¥04 Unit: 530365 Proj:
Task Title: BHW ANNUAL FIRESIDE/WATERSIDE PM

=
s L?'::Alanms

MNATIQNAL LARDREATORY
IAT. 1543

W/0 Type: PM W/O Group: Task Priority: 3
Planner : 112527 PADILIA B A

W/Q Title: 530365-BHW-010 FIRESIDE/WATERSIDE PM
Written To: BOILEER, HOT WATER

Task Dspln: F . Due Date: 10/31/2016 Work Order Task
ICIRALEERRANMMIATN | - i
g\ \}\f MASTER
W,
-t\\\J
Date: 07/27/2016
Hazard: MODERATE IWD Regmt: TASK SPECIFC Page: 1

Work Order Task Written To

Facility : FO4 Unit : 530365 Op Sys : HW
Room :  403ER Area : Sys/Cls: R ML4
Equipment : BOILER BHW-010 Component :

Location : 8-53-0365-403ER
Job Type : EM

Tag 1 : 35834 Tag 2
Work Item : Ops Review Regd: N
Authorization

Start Permission @ K:Mj_{m E Start Date: |#-2e-/F

Complete Notice : A~ Wi Complete Date: | //-Z2-/C

NOTE :

* Refer to attached Form 2101 - Non-Tenant Activity Form - or Form 2102-
Tenant Activity Form - for a description of site specific training or
escort and access requirements.

Work Order Task Instructions

PERFORM ANNUAL INSPECTICN, MAINTENANCE, AND FALL STARTUP PER UNIT

CONTACT: FACILITY COCRDINATOR
PHONE : PAGER:
COORDINATION MEETING: NOI ] YES|[ ]

NOTIFY COORDINATOR PRICR TO STARTING PROCEDUEE.
FILL OUT ATTACHED CHECKLISTS & REPORT ANY DEFICIENCIES FOUND
TO FACILITY COCRDINATOR AS SOON AS PRACTICAL.

QPC Requirements/Comments
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Facility: F04 Unit: 530365 Proj:
Task Title: BHW ANNUAL FIRESIDE/WATERSIDE FM

AN
- Los Alamos
NATIGNAL LARDRATORY
IAT 1443

W/0O Type: PBPM W/O Group: Task Priority: 3
Planner : 112527 FADILLA B A

W/0 Title: 530365-BHW-010 FIRESIDE/WATERSIDE PM
Written To: BOILER, HOT WATER

Task Dspln: F Due Date: 10/31/2016

Work Order Task
RTRIRPENEY AP ETIR e
MASTER

Date: 07/27/2016
Hazard: MODERATE IWD Regmt: TASK SFECIFC Page: 2

Rework Reason/Cause

{(Y/N)
CDSG CUSTOMER DESIGN
TMCW TIMPROPER CONSTRUCTION/WORKMANSHIP
IMDN IMPROPER DESIGN
PDMS PARTS/MATERTAL DID NOT MEET SPECIFICATIONS
WR WARRANTY REWORK/REPAIR

Date: | Hours: J | Crew: ] | Shifts | |

Comments : |
Rework/Approval

Deficiency Tag No.: Loc: Tag Removed:
ReWork Job . N Comments:

Trouble Found/Work Performed

/ / "\F\
) e )

Continued on Additional Sheets?

Work Delay Reason

(Y /M)

A ACCESS

Date: I:l Hours: I:l Crew: |:| Shift: I:l
EQPT EQUIPMENT

Date: I:l Hours: I:I Crew: I: Shift: I:l
MISC MISCELLANEOQUS

Date: |:l Hours: D Crew: I:l Shift |:|
oPS OPERATIONS

Date: : Hours: I:] Crew: I:l Shift: |:|
P PCOR PLANNING

Date: : Hours: ’:l Crew: I:] Shift:
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-17- 016H2. TitIe_\éElOO-RZ. Semi-Annual Monitoring Report | Attach
Facility: FO04 Uait: 530365 Proj: |

Task Title: BHW ANNUAL FIRESIDE/WATERSIDE PM /"ﬁl
. : fomi + Los Al
W/0 Type: PBM W/0O Group: Task Priority: 3 ua.?:ﬁm. LEM
Flanner : 112527 FADILIA B A 1T 1841
W/0 Title: 530365-BHW-010 FIRESIDE/WATERSIDE PM
Written To: BOILER, HOT WATER
Task Dspln: F Due Date: 10/31/2016 Work Order Task
MASTER

Date: 07/27/2016

Hazard: MODERATE IWD Regmt: TASK SPECIFC Page: 3
SCH SCHEDULING ]
Date: : Hours: l:l Crew: ]:I Shift: I:l
T TRAVEL ]
Date: |:i Hours: r___l Crew: ‘:’ Shift: ,:I
W  WEATHER []
Date: | Hours: | ’ Crew: | | Shzft: m
Comments: i

Major Failure/Action Taken

Major Failure 3 I] |A-:ti-:m Taken :
Deficiency Tag Loc: Removed (Y/N):
Deficiency Tag No.: I Limited Cond Operation:

Work Completion Signatures

Namg Function/Dept. Date

_@:/fM | Belm smfloc-cs | | 1o 26K

[

Comments:
(rework?)
Cost Center: P2070A Aetivity @ 640CLOOD User Def:
Percentage : 100.000 Acct No XFM400 16530365
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Facility: F04 Unit: 530365 Proj:
Task Title: BHW ANNUAL FIRESIDE/WATERSIDE PM /'\
- P
W/0 Type: BM W/0 Group: Task Priority: 3 ¥ hﬁﬂﬁmﬁ
Planner : 112527 PADILLA B A Ir1ea

W/0 Title: 530365-BHW-010 FIRESIDE/WATERSIDE EM
Written To: BOILER, HOT WATER
Task Dspln: F Due Date: 10/31/2016 Work Order Task

LR oossorn o

MASTER

Date: 07/27/2016

Hazard: MODERATE IWD Regmt: TASK SPECIFC Page: 4

Work Order Task Written To

Facility : FO04 Unit : 530365 Op Sys : HW

Room :  403ER Area - Sys/Cls: R ML4
Equipment : BOILER BHW-010 Component:

Location : S5-53-0365-403ER

Job Type : PFM

Tag 1 : 35834 Tag 2

Work Item : Ops Review Regd: N

Print Request - Work Order Documents

Facility Type/Subtype Document Number Sheet Image Addr
LNL FROC 5TD 403-A.001
HOT WATEE BOILER STARTUP AFTER LAY-UP
LML PROC STD 403-A.0086

HOT WATER BOILERS ANNUAL FIRESIDE/WATERSIDE

References/Document Information

Type/Subtyp: PROC STD Number: 403-A.001 Sheet:
Title/Desc : HOT WATER BOILER STARTUP AFTER LAY-UF Image: N
Type/Subtyp: PROC STD Number: 403-A.006 Sheet:
Title/Desc : HOT WATER BOILERS ANNUAL FIRESIDE/WATERSIDE Image: N
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A Preventive Maintenance Instruction
. Los Alamos Low- and I-Il_gh-Prn‘:_ssu:c Stean_'l Boiler ?nd I..(JWuTe_mp-erature
NATIONAL LARORATORY Water Heating Boiler Inspection, Testing, and Maintenance

EST. 1NN

403-A.001: Hot Water Boiler Startup After Lay-Up

Work Order No.; S § 24600/ Equipment ID No.: ‘5&:.“;&!

Instructions: Enter the requested information. All items marked § or Y are satisfactory.
Document all items marked U, N, or N/A in the Remarks section below, noting the step number
and reason. Notify the foreman or supervisor of problems involving imminent danger.

TA: _$3 Building: 3¢ Room: ¢p3%

Date Inspected: /0 / 2 [/ jJ&  Inspectors: ﬂ-—-‘ f/u
7

1.0 PRE-MAINTENANCE ACTIVITIES

NOTE Pre-operational and pre-maintenance activities shall be conducted per the
work order package, e.g., lockout/tagout, permits, special instructions, etc.

! WARNING If purging of gas lines will be required during this maintenance,
- : ensure that the purging activity is addressed in the Integrated Work
Document (IWD). The following must be addressed (see Master Specification 23 1123):

1. Purged fuel gases shall be directly vented to a safe location outdoors, away from personnel and
ignition sources. This may be accomplished through permanent piping or temporary piping or
hosing.

2. Ifit is not possible to vent purged gases outdoors, the following conditions must be met:

a. Purging activity must be approved by the LANL Fire Marshal based on a documented
justification detailing why outdoor venting is not possible and IWD.

b. Gas concentration in the space to which the purge is vented shall be maintained at no more
than 25% of the Lower Explosive Limit (LEL). For natural gas, the LEL is a concentration of
5% in air or 50,000 ppm. Therefore a maximum concentration of 12,500 ppm is allowed for
natural gas. The concentration may be controlled by providing adequate ventilation or by
limiting the amount of purge gas.

c. Combustible gas detectors shall be used during the purging operation to monitor the gas
concentration.

d. Nonessential personnel shall be evacuated from the vicinity (including adjacent spaces)
during the purging operation.

e. Ignition sources in the purging space shall be controlled or eliminated.

1.1  Notify maintenance coordinator (MC) that work will be in progress on the Ipitials:
boiler system. M

1.2 Review manufacturer's recommendations for startup of burner and boiler. IQTQE'!S:
Remarks:
403-A.001 Rev 4, Approval Date: 04/04/2016 Page | of 5
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A

- LosAla

NATIONAL LABORATORY

mos

E3T. 1940

Preventive Maintenance Instruction

Low- and High-Pressure Steam Boiler and Low-Temperature
Water Heating Boiler Inspection, Testing, and Maintenance

403-A.001: Hot Water Boiler Startup After Lay-Up

Work OrderNo.: > S& .50 -5/

Equipment ID No.: _,B;Fw - fu

2.0

MAINTENANCE

2.1  Fill boiler and system, if not already full.

Igitials:

&5

2.2 Vent air at high point in system.

Ipitials:

<

2.3 Check pressure/altitude gauge and expansion tank to ensure
system is properly filled.

ircle one:
é U N/A

Initials:

g

hold air, report it to the MC for repair or replacement.

If expansion tank is waterlogged, drain and refill the tank. If tank does not

24  Set control switch to the Off position.

Injtials:

'ﬁ&:

2.5 Make sure fresh air to boiler room is unobstructed and manual dampers are
open.

Initials:

¥

2.6 Check availability of fuel.

Circle one:

@u N/A

itjals:

2.7  Vent combustion chamber to remove unburned gases.

Ipitials:

5

2.8  Clean glass on fire scanner, if provided.

Imatials:

§z.

2.9  Observe proper functioning of water pressure regulator. éﬂe o"n; ziﬁilm
2.10 Turn circulator pumps on electrically. | @C'ﬁe ﬂ“n:A M
2.11 Check temperature control(s) for proper setting. C“::E u"n:;l IQ:EQHIS:
2.12 Check manual reset button on low-water fuel cutoff and high- Lircle one: | [pitials:
limit temperature control. @ U N/A IZ 7
Remarks:
403-A.001 Rev 4, Approval Date: 04/04/2016 Page 2 of 5
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-\

» Los Alamos
HATIONAL LABCRATORY

— — L) —

Low- and High-Pressure Steam Boiler and Low-Temperature
Water Heating Boiler Inspection, Testing, and Maintenance

403-A.001: Hot Water Boiler Startup After Lay-Up

Preventive Maintenance Instruciion

Work Order No.: 2SE780-0/

Equipment ID No.: BA"N -0

2.13  Set manual fuel oil supply or manual gas valve to the Open position. 5:;';'_5
2.14 Place circuit breaker or fuse disconnect in the On position. il
2.15 Place all boiler emergency switches in the On position. E‘mﬁi
2.16 Place boiler control starting switch in the On or Start position. b;;;i

! WARNING

Boiler should fire at this point. Do NOT stand in front of boiler doors

or breeching!

2.17 Do not leave the boiler until it reaches the established cutout ircle one: | [Initials:
point to make sure the controls shut off the boiler.

N/A

NOTE

If any abnormal conditions occur during light-off or temperature buildup.
immediately open emergency switch. Do not attempt to restart unit until
difficulties have been identified and corrected.

2.18 During the temperature and pressure buildup period, walk
around the boiler frequently to observe that all associated
equipment and piping are functioning properly. @U BA ﬂ.}ﬂ_

Circle one: Initials:

2.19 Visually check burner for proper combustion.

ircle one: Initials:
U N/A ﬂ/&

NOTE Combustion analysis is verifiable only with a flue gas analyzer and is
performed mainly on boilers with power burners.

220 Immediately after burner shuts off, inspect water pressure. C_“SE :L i
2.21 Open the highest vent to determine that system is completely Circle one: | [nitials:
full of water. U N/A
Remarks:
403-A.001 Rev 4, Approval Date: 04/04/2016 Page 3 of 5
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. Los Alamos

NATIONAL LARORATORY

Preventive Maintenance Instruction

Low- and High-Pressure Steam Boiler and Low-Temperature
Water Heating Boiler Inspection, Testing, and Maintenance

403-A.001: Hot Water Boiler Startup After Lay-Up

Work Order No.: S5S§ 2500 |

Equipment ID No.: j)fw -/0

3.0 POST-MAINTENANCE ACTIVITIES

NOTE

Post-maintenance activities shall be conducted in accordance with the work
order package instructions (e.g.. lockout/tagout, special instructions, etc.).

3.1  Enter the following information in boiler logbook:

Ipitials:

ki

Initials:

3.1.1 Date and time of startup. Date: M Time: 2./0 M
3.1.2  Any irregularities observed and corrective action taken. ﬂ
3.1.3 Time when controls shut off burner at the established temperature. 2 3 ws_
3.1.4  Tests performed. Initials:

=

Initials:

o

3.1.5  Signature of operator. O - O M
T

3.2 Check safety relief valve for evidqée of leaking.

ircle one:

itials:

5

A try lever test of the safety relief valve should be conducted every 30 days
during the heating season, after any prolonged period of inactivity, and prior to the annual
safety relief valve test.

3.3  Perform try lever test in accordance with the following steps Circle one: | [njtials:
(from ASME Section VI, Appendix I, [.03 Exhibit C). U N/A M
3.3.1 Check the safety relief valve discharge piping to determine ircle one: itig)s:
that it is properly installed and supported. U N/A M
. : ircle one: | [gitials:
3.3.2 Check and log the system operating pressure and temperature. U NA C! Y
Remarks:
403-A.001 Rev 4, Approval Date: 04/04/2016 Page 4 of 5
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Preventive Maintenance Instruction
' Los mos Low- and High-Pressure Steam Boiler and Low-Temperature
’ HA‘r:nNﬂﬁmnnw Water Heating Boiler Inspection, Testing, and Maintenance
e 403-A.001: Hot Water Boiler Startup After Lay-Up
Work Order No..SS4 25040/ Equipment ID No.: _E#N /9
3.3.3  Lift the try lever on the safety relief valve to the full open position and hold | Ipitials:
it for at least 5 sec or until clean water is discharged.
; e Inirials:
3.3.4 Release the try lever and allow the spring to snap to the closed position. el
3.3.5 IF the valve leaks, THEN operate the try lever two or three times to clear
the seat of any foreign matter that is preventing proper seating. As safety Iitials:
relief valves are normally piped to the floor or near a floor drain, it may
take some time to determine if the valve has shut completely.
3.3.6  [F the safety relief valve continues to leak, THEN it must be replaced Ipitials:
before the boiler is returned to operation. M
3.3.7 Check that system operating pressure and temperature have ircle one: itials:
returned to normal. ‘U NA |/
3.3.8 Check again to assure the safety relief valve has closed Circle one: itials:
completely and is not leaking. {9 U N/A
3.4  Once boilers have been checked out and put into service, contact the MC. ggam
Name of Craft Worker: Z Number:
Signature: Date: / /
Name of Craft Worker: Z Number:
Signature: Date: / /

Foreman Verification: DEa AT 7 3R AL Z Number: /7843
Signalure:Q ___"'/M Date: /O [ 2¢ | f&

Remarks:

403-A.001 Rev 4, Approval Date: 04/04/2016
Attachment Packgage Page 1275 of 2096
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Preventive Maintenance Instruction

2 Low- and High-Pressure Steam Boiler and Low-Temperature
» Los Alamos Water Heating Boiler Inspection, Testing, and Maintenance

RAHONALASCRATONY 403-A.006: Hot Water Boiler Yearly Fireside/Waterside
Inspection and Maintenance

Work Order No.: = _S.F PCF’J'—CJ/ Equipment ID No.: _@ﬁ/_g.g -/

Instructions: Enter the requested information. All items marked § or Y are satisfactory.

Document all items marked U, N, or N/A in the Remarks section below, noting the step number
and reason. Notify the foreman or supervisor of problems involving imminent danger.

TA: 93 Building:}&J5 Room: &o?

Date Inspected: /0 /| 2( !/ /L Inspectors: A / /(../7‘9
i ¥
7

1.0 PRE-MAINTENANCE ACTIVITIES

NOTE Preoperational and pre-maintenance activities shall be conducted per the
work order package, e.g., lockout/tagout, permits, special instructions, etc.

WARD If purging of gas lines will be required during this maintenance,

-! PG ensure that the purging activity is addressed in the Integrated Work

Document (IWD). The following must be addressed (see Master Specification 23 1123):

1. Purged fuel gases shall be directly vented to a safe location outdoors, away from personnel and
ignition sources. This may be accomplished through permanent piping or temporary piping or
hosing,.

2. Ifit is not possible to vent purged gases outdoors, the following conditions must be met:

a. Purging activity must be approved by the LANL Fire Marshal based on a documented
justification detailing why outdoor venting is not possible and IWD.

b. Gas concentration in the space to which the purge is vented shall be maintained at no more
than 25% of the Lower Explosive Limit (LEL). For natural gas, the LEL is a concentration of
5% in air or 50,000 ppm. Therefore a maximum concentration of 12,500 ppm is allowed for
natural gas. The concentration may be controlled by providing adequate ventilation or by
limiting the amount of purge gas.

¢. Combustible gas detectors shall be used during the purging operation to monitor the gas
concentration.

d. MNonessential personnel shall be evacuated from the vicinity (including adjacent spaces)
during the purging operation.

e. Ignition sources in the purging space shall be controlled or eliminated.

All repair work, adjustments, or the replacement of parts shall be done in
accordance with the manufacturer’s procedures, specifications,
recommendations, and instructions.

Remarks:

403-A.006 Rev 4, Approval Date: 04/04/2016 Page 1 of 7
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LA-UR-17-20687

Preventive Maintenance Instruction

- Los Alamos
NATIONAL LABORATORY
EST. %40

Inspection and Maintenance

Low- and High-Pressure Steam Boiler and Low-Temperature
Water Heating Boiler Inspection, Testing, and Maintenance

403-A.006: Hot Water Boiler Yearly Fireside/Waterside

Equipment ID No.: 51?’1..-1 - /

Work OrderNo.: SS& FRO=0/

1.1  Notify maintenance coordinator (MC) that work will be in progress on the

boiler system.

2.0 MAINTENANCE

];ilia]s:

MSS-MP Boiler subject matter expert (SME) at 7-8550 with questions or concerns.

These selected hot water boilers are mainly boilers with power burners that
have refractory in front and rear flue doors or have heat extractors in the
fire-tubes as are found in most one-pass boilers (Sellers). Hot water heating boilers with
atmospheric burners generally require minimal fireside preventative maintenance. Contact the

2.1  Lock and tag out electrical and all associated valves on boiler and shut off Initials:

gas supply.

2.2 Cool boiler, open air cock, and drain the boiler. Iéil&ialsz

2.3 Perform an internal and external inspection after thorough ircle one: | [nitials:

cleaning. U N/A f -jé’—

2.3.1 Check the fireside furnace and fire-tubes for any evidence of | Circle one: itigls:
soot formation or corrosion. 6 U N/A fzi

2.3.2  Brush and vacuum furnace and fire-tubes if such conditions exist. Igln“iﬂah:

2.3.3  Perform hydrostatic test based on the boiler’s Maximum
Allowable Working Pressure and/or facility potable water ircle one: itials:
pressure as long as the potable water pressure is at least 30 U NA Q&
psi over boiler operating pressure.

2.3.4 Note if any boiler tubes and/or fittings are leaking, and repair as required. e
For any major repairs (determined by the SME), request a work order for Zi T&' 5
the repairs from the MC.

2.3.5 On one-pass boilers (Sellers), check condition of all heat ircle one: Ipitials:
extractors. N/A

Remarks:

403-A.006 Rev 4, Approval Date: 04/04/2016 Page 2 of 7
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- Los Alamos

NATIONAL LABORATORY

EAT. VR4

Preventive Maintenance Instruction

Low- and High-Pressure Steam Boiler and Low-Temperature
Water Heating Boiler Inspection, Testing, and Maintenance

403-A.006: Hot Water Boiler Yearly Fireside/Waterside
Inspection and Maintenance

Work Order No.: . fﬁfﬁa -3 ;;"r

Equipment ID No.: flfw - /O

2.3.6  Check refractory materials.

Circle one:

@u N/A

itials:

B

equipment.

2.3.7 Replace if needed. Id“;ji =
5 ; : Initials:

2.4  Perform routine burner maintenance. ﬂ‘ Ei
24.1 Observe temperature and operating pressure and general Circle one: itials:
conditions. 6 U N/A M
2.42 Fire and cycle the burner. 'z';&i :
2.5  Perform routine maintenance of circulating pump and expansion pump Ipitials:

k

i . ircl :
2.5.1 Observe condition of expansion tank. @? r:; an:h
2.5.2 Drain expansion tank if it is of a non-bladder type and refill ircle one: | pitials:
to reestablish an air cushion. U N/A M
. . ircle one: Initials:
2.5.3 Check the air pressure on the bladder-type expansion tanks. (55 U NA z i
. ] . ircle one: Injitials:
2
2.54 Observe operation of circulating pumps. I@ U N/A z A
S : itigls:
2.5.5 Lubricate pump motors.
2.6  Perform routine maintenance of entire combustion control equipment. it

R

2.6.1 Check gas/air linkages and moving parts (on power burners Circle one: itials:
that modulate) for positioning, tightness, and binding. G U N/A
Remarks:
403-A.006 Rev 4, Approval Date: 04/04/2016 Page 3 of 7
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. Los Alamos

NATIONAL LABORATORY

E3T.I%4F

Preventive Maintenance Instruction

Low- and High-Pressure Steam Boiler and Low-Temperature
Water Heating Boiler Inspection, Testing, and Maintenance

403-A.006: Hot Water Boiler Yearly Fireside/Waterside
Inspection and Maintenance

Work OrderNo.S= & 506 /

Equipment ID No.: _(3#e - /6

2.6.2  Adjust air/fuel mixture as needed. I [}BHIS:
2.6.3  Test flame detection devices on boilers with flame scanners. éir:’le DNHL E;Eials;
2.6.4 Remove the flame scanner with the burner firing.

The burner should shut off as a flame failure condition.

2.6.5 Clean the flame scanner, reinstall and test programmer. Iaj;Qials:

2.6.6 Check for proper operation as boiler goes through a firing ircle one: itials:
cycle and light-off. é U N/A

2.6.7 Check all electrical control and circuitry. g lrilla u“n; d“!igﬂals':

2.6.8 Inspect for cracked mercury tubes, separation of mercury,
cracked insulators (probe type), jumper tube conditions,
loose connections, poor or deteriorated wiring, improperly Circle one: nitials:
used bypass switches, cutoff switches wired in parallel, shut-_ U N/A M
offs installed at improper levels, wedges behind mercury
tubes.

2.6.9 Observe operation of forced draft fan motors on boilers with Cifcle o Ceaatc
power burners and induced draft fan motors on horizontal @ U N .’ﬁ atﬁnags.
breeching where applicable. |

2.6.10 Lubricate fan motors where necessary. ld';tziah:

2.7  Perform combustion and draft tests. lézm E:

jrcle one: tials:

2.7.1  Visually inspect combustion. @r;ﬂ anjA 2“& .

Remarks:
403-A.006 Rev 4, Approval Date: 04/04/2016 Page 4 of 7
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3T, VHa0

Preventive Maintenance Instruction

Low- and High-Pressure Steam Boiler and Low-Temperature
Water Heating Boiler Inspection, Testing, and Maintenance

403-A.006: Hot Water Boiler Yearly Fireside/Waterside

Inspection and Maintenance

Work Order No.: SSE 750 -6/

Equipment ID No.: _‘aﬁu- /6

Changes in flame shape, color, and sound are among early indicators of
potential combustion-related problems. Changes may be due to changes in
fuel pressure or gas/air linkage movement.

2.8  Perform safety relief valve(s) pop test.

ircle one:
‘{\" U N/A

itigls:

E

|7
: jrcle one: Initials:
':r o '
2.8.1 Check pressure-reducing valve. @L N/A a ii
2.8.2 Replace the strainer in the valve if needed. IE";“gaIS:
. ircl 3 e
2.9  Perform slow drain test of low-water cutoff. R BpuaS;
] U N/A
Y g le one: itials:
2.10 Inspect gas piping for proper support and tightness. I
U N/A
ircle one: Initials:
2.10.1 Inspect fuel supply system and gas controls. s/U NA ﬂ‘ %
2.10.2 Leak check gas controls and associated gas piping with a gas ircle one: iti
detector or soap suds. U N/A
f g e : Circle one: itiads:
2.11 Inspect boiler room ventilation louvers and intake. @ U N/A
= 7
2.11.1 Listen for any unusual noises or conditions and correct as ircle one; itials:
necessary. U N/A M
2.11.2 Report any needed corrections to the MC for corrective maintenance. A
2.11.3 Check combustion air supply openings to ensure that they are ircle one: itials:
not closed or stopped up. S)U N/A M
Remarks:
403-A.006 Rev 4, Approval Date: 04/04/2016 Page 5 of 7
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2

» Los Alamos

NATIONAL LARORATORY

E3T. 1843

Preventive Maintenance Instruction

Low- and High-Pressure Steam Boiler and Low-Temperature
Water Heating Boiler Inspection, Testing, and Maintenance

403-A.006: Hot Water Boiler Yearly Fireside/Waterside
Inspection and Maintenance

Work Order No.:S5& 75 0 -0 |

Equipment ID No.: _A#es /g

— . Circl : itials:
2.11.4 Inspect conditions of stacks and rain caps. A A
(DU NA
|
2.11.5 Inspect flue door gaskets to ensure they are in good Circle one: Ipitials:
condition, and properly secured. U N/A 4:{1

2.11.6 Replace if necessary.

iEElials:

3.0 POST-MAINTENANCE ACTIVITIES

NOTE

Post-maintenance activities shall be conducted in accordance with the work
order package instructions (e.g., lockout/tagout, special instructions, etc.).

3.1 Close and secure front and rear flue doors.

3.2  Hook up all associated piping and refill boiler.

Ipitigls:

3.3  Fire up boiler and check for air, gas, and water leaks.

Circle one;

@u N/A

34  Check gas/air linkages and moving parts (on power burners
that modulate) for positioning, tightness, and binding.

Circle ope:
s u(i

gitiais:

3.5 Check pilot burners and ignition equipment for proper
condition and adjustment.

ircle one:
é U NA ([ 7

Initials:

3.6  Visually check burner for proper combustion.

Circle one:

guum

3.7 Record all mechanical maintenance data, testing data, and other notable

?nitijts:

items.
NOTE Combustion analysis is verifiable only with a flue gas analyzer and is
- . performed mainly on boilers with power burners.
Remarks:
403-A.006 Rev 4, Approval Date: 04/04/2016 Page 6 of 7
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Preventive Maintenance Instruction
Low- and High-Pressure Steam Boiler and Low-Temperature

> Los Alamos Water Heating Boiler Inspection, Testing, and Maintenance
alsibicuyebmeriiniin 403-A.006: Hot Water Boiler Yearly Fireside/Waterside

Inspection and Maintenance

Work Order No.: 5 i, 8 2 OO/ Equipment ID No.: géfd -0

3.8  Test water for proper chemical levels. Test and treat water as Circle one: itials:
defined on Datasheet 403-A.002. (S u NA M
3.9 Record all mechanical maintenance data, testing data, and other notable Ipitials:
items. &L
3.10 Notify MC that work on the boiler system is complete. M
Name of Craft Worker: Z Number:
Signature: Date: / !
Name of Craft Worker: Z Number:
Signature: Date: / /

Foreman Verification: Z& wys oL rl Z Number; S PIESS
Signature: Q— = }4/ 4_\___ /Q Date: /& A _{é

Remarks:

403-A.006 Rev 4, Approval Date: 04/04/2016 Page 7 of 7
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ﬂ Form 2103
=)
- Los Alamos Integrated Work Document (IWD) Part 3,

NATIONAL LABORATORY - .
57,1943 Validation and Work Release

WD ﬂ'ﬁg‘? / Revision #: : Work Release

By signing below, | verify this activity is compatible with current facility configuration and operating conditions.

FOD designated Ops Mar or other facility point-of-contact for work area
Signature/Z&/Date (If required by FOD):

Note: For Standing IWD, release may be given concurrently with signatures on Part 2.
By signing below, | have verified the following:
* | have verified autharization by ensuring approval signatures of the RLM and FOD.

= | have jointly conducted a validation walkdown with workers to confirm the IWD can be performed as written, required initial
conditions and other prerequisites are in-place.

= The assigned workers are authorized and are qualified to perform the work in a safe, secure, and environmentally
responsible manner.

* | have conducted the pre-job briefing, and all workers have been briefed.

= | have ensured coordination with any requred FOD work-area representatives (e.g., area work coordinators).
Primary PIC (Signature/Z#/Date) Requimd?’? -~ fjl._j i 7 qrr /‘f o- 24. = / f;

Alternate PIC Signatures acknowledges PIC authority is assumed for the first time (Nofe: Alternate PICs are required to sign
only once, but formal handoff includes conferming with previous PIC to obtain all required informafion associated with the

handoff).
Alternate PIC (Signature/Z#/Date) Required:
Alternate PIC (Signature/Z#/Date) Required:

Pre-Job Brief Content
+ \What are the critical steps or phases of this activity?
¢ How can we make a mistake at that point?
s What is the worst thing that can go wrong?
s ‘\What conirols, preventive measures, and bounding conditions are needed?
= What work permilts are required and how will we meet their requirements?
» \What are the handoffs and coordination requirements among workers and multiple PICs?
* Are there hold-points including those that require sign-offs?
=« What are the pause/stop work responsibilities and expectations (e.g. for unanticipated conditions or hazards)?
« How would we respond to alarms and emergencies?
s Are there lessons leamed from previous similar work?
s |5 other information needed to perform this actlivity in a safe, secure, and environmentally responsible manner?
« [Does everyone agree to the work tasks/steps, hazards, and controls and commit to follow them?

Pre-Job Brief Attendance Roster
By signing below as required, | agree to the following:
« | agree to follow the work steps and implement the controls as written as applicable to my work assignments.

+ | agree to pause/stop work when conditions or hazards change or when | encounter unexpected conditions during the
execution of work, or when work cannot be performed as written, or instructions become unclear during execution.

« | confirm that | am authorized, qualified, and fit to perform the work.

Worker (Signatu (=] Worker (Signature/Z#/Date)
orlos Walse. 723 /27 [0-26-((
Worker (Signature/@#/Date) Worker (Signature/Z#/Date)
Worker (Signature/Z#/Date) Worker (Signature/Z#/Date)
Worker (Signature/Z#/Date) Worker (Signature/Z#/Date)
Form 2103 (3/12) Page 1 of 1
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Mandatory Questions for All Pre-Job Briefs

The purpose of this document is to demonstrate compliance with the Release of Craft requirements
directed by MSS-DO on 17 June 15. Until a formal document is institutionalized by the Work Control
Group this document will be included in all work control packages (CM, PM, Planned, Unplanned, etc).
Each of the questions listed below will be discussed at each Pre Job Brief with all affected personnel.
Compliance will be demonstrated by the signature from the person performing the Pre Job Brief on the
bottom of this document. This document is a permanent part of all work packages until further notice.

we prevent it? K
What is the worst thing that can happen on this job? How can we keep it from

happening? 7{\
What hazards will you encounter in performing this work? L

Is there a better way to address the hazards you will encounter? 2@
Have all safety issues concerning this task been addressed to your satisfaction? };{__

Q IR lo-244G

Signature (Perspn Performing Pre-lob) Date
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AP-WORK-002: Attachment 15 FORM 2100-WC

=leEE Facilities Maintenance IWD - (Facility Maintenance Activity Specific Information)
Revision # ActivityTask Title:
-0- 53 0365 BHW-10 FIRESIDE /| WATERSIDE
Work Document #: (WO &/ Task ) Planner/Preparer (Name/Z#/Date)
558780 -01 Troy Calloway #186163 9/14/16
TA: Building: | Room: Additional Location Description:
53 0365 403 Equip Room

Activity Description/Overview:

NOTIFY COORDINATOR PRIOR TO STARTING PROCEDURE.
FILL OUT ATTACHED CHECKLISTS.
REPORT ANY DEFICIENCIES FOUND TO FACILITY COORDINATOR AS SOON AS PRACTICAL.

Power Source:
CDD by MCC-B/C1 53-752 3000 kva

MC: Randy King 795-1138

NOTE: Maintenance Coordinator requests notification of progress at the end of each day and on
completion of the job.

List Names of Hazard Analysis (HA) Team: Troy Calloway, Tommy Martinez, Lewis Mondragon
Date HA Performed: 8/23/16, 9/1316

PRECAUTIONS/LIMITATIONS/PREREQUISITES:

« |f steps cannot be completed as described, or if unforeseen situations occur, PAUSE WORK,

stabilize the situation, contact your supervisor, and await further instructions before proceeding.
ASK YOURSELF -

o WHAT NON-RELATED ACTIVITIES / HAZARDS / PERSONNEL ARE OCCURRING IN
THE VICINITY OF MY REQUIRED WORK AREA?

HOW CAN THEY AFFECT ME AND MY WORK?
o AM I READY AND COMFORTABLE TO PERFORM THIS WORK?
o WHERE IS THE NEAREST AED / PULL STATION / FIRE EXTINGUISHER LOCATED?
o WHAT IS THE WORST THING THAT CAN HAPPEN? HOW CAN | PREVENT IT?

% Craft will review all postings for entry, work and exit of area.
Be aware of any alarms that may be in area and what the procedure is if alarm sounds.
Locate and identify nearest fire extinguisher and emergency pull station, eyewash/shower station,
Locate and identify nearest phone capabilities and contact numbers in case of emergency.

= The following trainings are required of ALL crait for the General Hazard Section:
« (Core training (#10968)
o TAS53 Facility Specific (#57262)

<& Training for tasks - Fitters
= Journeyman craftsman — Boiler Specifc

s LOTO training — TP #127
s  Energized electrical training - #2908 (non-electricians)
« HAZCOM - #25418
s Pressure Safety Orientation - #769
AP-WORK-002.15 Rev. 13, Approved: 12/05/2014) 1
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AP-WORK-002: Attachment 15 FORM 2100-WC

]
7
-LosAl

""""""""""" Facilities Maintenance IWD — (Facility Maintenance Activity Specific Information)
Revision # Activity/Task Title:
-0- - 53 0365 BHW-10 FIRESIDE / WATERSIDE
Work Document #: (WO #/ Task ) Planner/Preparer (Name/Z#/Date)

558780 -01 Troy Calloway #186163 9/14/16

TA: Building: | Room: Additional Location Description:
53 0365 403 Equip Room

Core Training (#10968) covers use of tools and general PPE.

The following PPE is required at a minimum: Task specific PPE listed within task:
s Safety Shoes

e Safety Glasses with Side shields

e Leather or Light Duty High Dexterity, Cut Resistant Gloves

= Reflective Vests:

# All employees working on a construction or maintenance project outdoors are required to
wear reflective vests unless working around rotating equipment, performing spark/flame
producing operations, or are performing Mode 1 or 2 electrical work.

e  Minimize exposure to noise. Wear hearing protection as applicable.

# I questions or concerns arise regarding noise levels contact LANSCE IH for a Hazard

Assessment. Bob Brennecke 665-9391 or 695-6231
* Hard Hats:

» PICs will consider adjusting when bump hats might be more suitable

~» Areas posted "Hard Hats Required.”

= Work areas where falling or flying objects, overhead structures, energized conductors, or
where equipment or other materials create an overhead hazard,

s[e]NoN=lo]|'U BN < Erectand setin place barricades / demarcation at room entrances

¥ Signage shall be sufficiently legible and noticeable

¥ Set barricade at sufficient distance to allow safe working area

¥ NO non-essential personnel are to enter work area without authorization
and proper PPE

¥ Ensure barricades are sufficiently secured to not fall over

L]

< Remove barricades at end of project

< REVIEW O&M manual as necessary for specified steps

%+ CYCLE boiler and inspect operations
e Only qualified personnel to perform operation of boiler
= Coordinate efforts with facility coordinator

To be discussed during the pre-job brief:

If any previously unknown or potentially unknown electrical hazard is suspected, PAUSE work
and bring in an SME (facility electrician or Electrical Safety Officer) to assess the potentially
unknown electrical hazard. If necessary, modify the IWD to include the previously unanticipated
electrical hazard.

AP-WORK-002.15 Rev. 13, Approved: 12/05/2014) 2
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AP-WORK-002: Attachment 15 FORM 2100-WC

losAlamos — - -
WELETE Facilities Maintenance IWD — (Facility Maintenance Activity Specific Information)
Revision & ActivityTask Title:
-0- 53 0365 BHW-10 FIRESIDE / WATERSIDE
Work Document #: (WO #/ Task ) Planner/Preparer (Name/fZ#/Date)
558780 -01 Troy Calloway #186163 9M14/16
TA: Building: | Room: Additional Location Description:
53 0365 403 Equip Reom

NOTE: PMI Steps may be worked out of sequence to facilitate ease of job - so long

as doing so does not create additional hazards or tasks not covered by this
IWD.

ANY time a worker may be exposed to energy (gas, electrical, stored) LOTO
procedures MUST be put in place PRIOR to possible exposure.

EXCEPT: Performing Mode 1 or 2 Electrical Work

< Purge system (if necessary) per Page 1 of PMI
= MO spark or flame within area
« HAZCOM training
= Purge gas to outside — I[F NOT possible contact LANSCE IH for air quality monitoring and
LANL Fire Marshall.
» B70-1958

PAUSE POINT Craft shall check panel front at LOTO point for arc flash calculations
provided by engineering.

Panel labeling shall override requirements in this IWD for PPE.

IF panel is properly labeled, craft shall follow label requirements.
IF panel is NOT labeled, craft shall proceed with PPE and approach limits
listed in this IWD.

NOTE: Designator: Maintenance Coordinator

Calculations by Power Source: CDD by MCC-B/C1  Voltage: 480v
engineering Transformer: 53-0752 3000 kVa

FLASH HAZARD
EQUIPMENT OPERATION CLASS 1.3

% Contact equipment owner for energy assessment of all energy sources
= [Each energy source shall be identified, physically located and marked / labelled.
= [|f source not labelled, Owner shall identify with plain manila tag with unique identifier.
* Verify Disconnect / Breaker controls unit power
s Ensure unit runs/staris
« Don PPE
Long sleeve FR shirt and FR pants (8 callem arc rated) OR FR coveralls (8 calicm arc rated)

AP-WORK-002,15 Rev. 13, Approved: 12/05/2014) 3
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AP-WORK-002: Attachment 15 FORM 2100-WC

P
TELEIE O Facilities Maintenance IWD — (Facility Maintenance Activity Specific Information)
Revision # Activity/Task Title:
-0- 53 0365 BHW-10 FIRESIDE / WATERSIDE
Work Document #: (WO &/ Task ) Planner/Preparer (NamefZ#/Date)
558780 -01 Troy Calloway #186163 9/14/16
TA: Bull&iﬁg: Room: Additional Location Description:
53 0365 403 Equip Room

over non-melting daily wear, short sleeve 100% cotton shirt, hardhat, safety glasses, hearing
protection, arc rated face shield with wrap around face guard OR flash suit hood
(8 calfcm arc rated). Leather work gloves.
* Open Disconnect / Breaker and verify the unit stops or will not start
Repeat process:
¢ Close Disconnect / Breaker and ensure unit starts
= Open Disconnect / Breaker and verify the unit stops or will not start

CAUTION: If unit does not start AND stop by operation of breaker, PAUSE work and contact MC.
LOTO point may be incorrect OR power may not be supplied to unit.

% Turn off and apply LOTO
e Obtain locks and tags from FOD Designated Lock Coordinator
« Make necessary notifications per Simple LOTO procedure — (ONLY 1 LOTO point)
OR Attachment B — (multiple LOTO paints)
Determine all sources of power
Check applicable drawings/diagrams/ID tags
Turn off EQ
Open disconnecting device(s)
IF possible, visually verify devices are openfremoved/disconnected
LOTO devices/tags shall be applied in accordance with P101-3R8

® @ ® ® @ @

IF Necessary:

% Turn off and apply LOTO to gas supply and at pilot valve(s)

Obtain locks and tags from FOD

Make necessary notifications per Attachment B LOTO orders
Determine all sources of power

Check applicable drawings/diagrams/ID tags

Turn off EQ

Close valves.

LOTO devices/tags shall be applied in accordance with P101-3R8
PPE and hand tool use per core training

ADANGER

DO NOT stand in front of boiler doors or breeching when firing boiler.

% Perform maintenance per PMI section 2

< Remove and replace defective components per PMI
= Ensure all components are sufficiently cool before contact with skin
* PPE per core training

Working with simple hand tools, Cuts and Abrasions:

AP-WORK-002.15 Rev, 13, Approved: 12/05/2014) 4
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A
lm‘hhm pEa 3 wgn - = -
= Facilities Maintenance IWD - (Facility Maintenance Activity Specific Information)
“Revision # Activity/Task Title:
-0- 53 0365 BHW-10 FIRESIDE / WATERSIDE
Work Document #: (WO &/ Task ) Planner/Preparer (Name/Z#/Date)
558780 -01 Troy Calloway #186163 89/14/16
TA: Building: | Room: Additional Location Description:
53 0365 403 Equip Room

= Inspect all tools prior to use
= Woear leather gloves and safety glasses
Working with battery powered/electrical tools:
»  GFCI protection for all cords and electric devices
*» Inspect all cords, plugs and electric tools tor damage — remove and tag if found defective
=  Minimize exposure to noise. Wear hearing protection as applicable.

Soldering and Brazing Hazards:
Fire Hazard

Inhalation Hazard
Eye and Dermal Burn Hazard

NOTE: Must have approved and signed spark and flame permit in package prior to working

% Low temp soldering - IF necessary

Review current LANL fire danger rating, follow appropriate cautions
Review spark and flame permit

Provide fire watch if permit deems necessary

Ensure adequate ventilation in work area

Wear leather gloves, long sleeve shirt and tinted goggles

Have a 5lb (minimum) ABC fire extinguisher present

Scope area for possible flammable material within spark/flame range
Verify NEAREST eyewash capabilities

& 5 & & ® ® @8 ®

ELECTRIC ARC FLASH
BREAKER OPERATION CLASS 1.3

< Remove LOTO

= Check equipment and area

= DonPPE
Long sleeve FR shirt and FR pants (8 calfcm arc rated) OR FR coveralls (8 cal/cm arc rated)
over non-melting daily wear, short sleeve 100% cotton shirt, hardhat, safety glasses, hearing
protection, arc rated face shield with wrap around face guard OR flash suit hood
(8 callcm arc rated). Leather work gloves.

s Verify equipment controls are in OFF position

 Make necessary notifications

= LOTO devices/tags shall be removed in accordance with the requirements of P101-3, Chapter
1 — Lockout/Tagout for Safety.
Close disconnecting device(s)
Re-energize system
MNotify MC and return locks

AP-WORK-002.15 Rev. 13, Approved: 12/05/2014) 5
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AP-WORK-002: Attachment 15 FORM 2100-WC

A
il Facilities Maintenance IWD - (Facility Maintenance Activity Specific Information)
Revision # Activity/Task Title:
=0- 53 0365 BHW-10 FIRESIDE / WATERSIDE
Work Document # (WO #/ Task ) Planner/Preparer (Name/Z#/Date)
558780 -01 Troy Calloway #186163 914116
TA: Building: | Room: Additional Location Description:
53 0365 403 Equip Room

L)

< Remove LOTO at gas

= Check equipment and area

= Verify valves are in correct position (should be OFF)

« Make necessary notifications

e LOTO devicesftags shall be removed in accordance with the requirements of P101-3, Chapter
1 — Lockout/Tagout for Safety.

= Open valve(s)

= He-energize system

= Notify MC and return locks

< Return system to normal operation

PERFORM combustion analyzer test (if required for testing or requested by MC)
PERFORM post-maintenance activities per PMI Section 3

FIRE unit and verify proper operation

= Qualified personnel to operate unit

Verify proper operation of boiler

Verify boiler starts and fires properly.

Verify boiler stays operational for extended amount of time

\erify proper operation of flame rod

Verify no gas leakage

Verify proper operation of gauges and valves

Verify that the support or auxiliary systems related to the component are functioning properly.

o e

NOTE: Only Certified Personnel to Operate Equipment

Start unit, cbserve and check for proper operation
Ensure all panels, doors and/or guards are re-installed and secured.
» No additional controls

<>
<>

*» Clean the work area and dispose of all work generated debris and remove any barricades.
¢ Dispose of debris in accordance with LANL waste generation
e Coordinate disposal of chemicals, oils and/or lubes with Area Waste Coordinator
=« BRETT CUMMINS: 5-2876 or 412-9996

< CONTACT the MC and inform them the work is completed.
< Complete all the required documentation and return the Master Work Package to the Area Work
Control Office.
AP-WORK-002.15 Rev. 13, Approved: 12/05/2014) 6
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AP-WORK-002: Attachment 15 FORM 2100-WC

Fal
£y
-Los
RN Facilities Maintenance IWD — (Facility Maintenance Activity Specific Information)
Revision # Activity/Task Title:
-0- 53 0365 BHW-10 FIRESIDE / WATERSIDE
Work Document #: (WO #/ Task ) Planner/Preparer (Name/Z#/Date)
558780 -01 Troy Calloway #186163 914116
TA: Building: | Room: Additional Location Description: Es
53 0365 403 Equip Room

Insert Rows above for The ALM, and FOD or FOD RLM atur&.n"Z#IDaia]l Required
additional Tasks/Steps or Representative (if required or b s /12329 /;J L- é
attach pages io clearly recommended by ALM, e.g. high . S
communicate ESH&EQ/'SES hazard) approval indicates WM or Representative {Slgnature.fz#a’Daie]
hazards and associated has been applied appropriately, uire Recommende by LM
controls. work is authorized, workers are 0.
gualified, work will be performed \JM - (2 A A1
in accordance with ESH&Q/S&S )
requirements and the IWD, and SME Review fS:gnatureJZﬂDate} If Required
tacility safety basis, aggregate s A
hazards, and collocated hazards :
were appropriately included in
the hazard analysis and ESO Review (Signature/Z#t/Date) If Required
acknowledges complaetion of a u
PEET review. Vi fu
Date when RLM re-approval is required: f’f"{-":_"fl,!_':
IWD Type Other Conditions for Re- App Classification review
& Moderate-Hazard Y GPE & Fpe z L ‘}D /tf o Afoe r)/ completed, if required.
[] High-Hazard/Complex | (Print) /\/f"f
Name of Primary PIC: &MJ’:‘ ﬁfﬁnﬁ/ Reviewer Signature/Z#/Date

[ standing IWD

MName of Altemate PIC:
MName of Alternate PIC:

AP-WORK-0(2.15

Rev. 13, Approved: 12/05/2014)
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/N AP-WORK-002: Attachment 11
. Los mos Maintenance and Site Services
Nnﬂouﬂgmurmv Work Completion Form

EST. 1947

Work Order/Task: 5 SCO560 /

Start Date: 4 - ¢ . Completion Date: ;5 . > .
SUMMARIZE THE WORK PERFORMED
Datejs.01 /0 | AER rFo@rm e M ACC QR ) T d CHCECkCT

WE (taTd AKN /0 DrA7wEL AND CLEANED

Af LA 2rax P AlLSg PERFeMES START -
i P

FOR CORRECTIVE WORK — WHAT FAILED AND WHAT WAS FIXED

FOR PMs - SUMMARIZE AS FOUND AND AS LEFT CONDITIONS BELOW
As found

As left
Parts/Repairs

Read/meas.

Post test info.

Problems Encountered (delays, safety, etc.):

Lessons Learned/Recommendations:

Name: Signature: Date:

AP-WORK-002.11 Rev. 14, Approved: 03/16/2015 F'aréle 10f2
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AP-WORK-002: Attachment 11

,1°§ Alamos Maintenance and Site Services
NATIONAL LABORATORY Work Compl&tion Form
S582580-0 |
PIC/SUPT

[] PM has been completed in its entirety and ready for closure.

IF A PM COULD NOT BE COMPLETED:
[] Percentage complete is %
[C] Sections that did not work and need to be rescheduled

Reasons why:

MAINTENANCE COORDINATOR/AREA WORK COORDINATOR
Work Package is Complete and may be closed out: YES [ ] NO []
IF no: State Reason

Additional Work Needed? YES [] NO []
Document UP/WO/FSR Number:
ENGINEERING (FOR MD and CD Work Orders)

IF a configuration baseline has been changed, THEN indicate the changes are to be incorporated
into the following documents and/or configuration baseline:

[] Drawings [] FDD/SDD
[] Procedures [] Master Equipment List
[] Permits [] Checklists
SE Name: Signature: Date:
WORK CONTROL
Moderate/High Hazard — WMC/Planner reviewed for Lessons Learned/Feedback
[] YES [] NO ] N/A

[[] Review of the completed work package is complete per AP-WORK-005, and the work
package is ready to be set to complete in CMMS.

D S

AP-WORK-002.11 Rev. 14, Approved: 03/M16/2015 Page 2 of 2
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Facility: F04 Unit: 530355 Proj:
Task Title: BHW ANNUAL FIRESIDE/WATERSIDE PM

- Los Alamos

W/0O Type: PBEM W/O Group: Task Priority: 3
Planner : 112527 FADILLA B A

W/0 Title: 530365-BHW-011 FIRESIDE/WATERSIDE PM
Written To: BOILER,HOT WATER

Task Dspln: F Due Date: 10/31/2016

[
INEFRNE MR N A e

Work Order Task

Date: 07/27/2016
Hazard: MODERATE IWD Regmt: TASK SPECIFC Page: 7l

Work Order Task Written To

Facility : FO04 Unit : 530365 Op Sys : HW
Room : 403ER Area : Sys/Cls: R ML4
Equipment : BOILER BHW-011 Component:

Location : S-53-0365-403ER
Job Type : PM

Tag 1 : 35835 Tag 2

Work Item : Ops Review Reqgd: N

Authorization

Start Permission /m Start Date: |fe-2e- i

Complete Notice £ Qi Complete Date: |//-Z23-/.
NOTE:

* Rafer to attached Form 2101 - Non-Tenant Activity Form - or Form 2102-
Tenant Activity Form - for a description of site specific training or
escort and access requirements.

Work Order Task Instructions

PERFORM ANNUAL INSPECTION, MAINTENANCE, AND FALL STARTUFP PER UNIT

CONTACT: FACILITY COORDINATOR
FHONE: BAGER:
COORDINATION MEETING: NOJ 1 YES[ ]

NOTIFY COORDINATOR PRIOR TO STARTING PROCEDURE.
FILL OUT ATTACHED CHECKLISTS & REPCRT ANY DEFICIENCIES FOUND
TO FACILITY COORDINATOR AS SOON AS PRACTICAL.

©C Requirements/Comments
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Facility: FO04 Unit: 530365 Proj:
Task Title: BHW ANNUAL FIRESIDE/WATERSIDE PM /"\
: : it » L
W/0 Type: PM W/O Group: Task Priority: 3 Ntﬁﬂﬂm
Planner : 112527 BADILLRE B A (VL1443
W/0 Title: 530365-BHW-011 FIRESIDE/WATERSIDE PM
Written To: BOILER,HOT WATER
Task Dspln: F Due Date: 10/31/2016 Work Order Task
MASTER

Date: 07/27/2016
Hazard: MODERATE IWD Regmt: TASK SPECIFC Page: p

Rework Reason/Cause

(Y/H)
CDSG CUSTOMER DESIGN
IMCW IMPROPER CONSTRUCTION/WORKEMANSHIP
IMDN IMPROPER DESIGN
PDMS PARTS/MATERIAL DID NOT MEET SPECIFICATIONS
WER WARRANTY REWORK/REPAIR

Date: | Hours: | | Crew: | | Sttt | |

Commentcs:

Rework/Approval
Deficiency Tag MNo.: Loc: Tag Removed:
ReWork Job : N Comments: — s

Trouble Found/Work Performed

O\

<" A JL
7

Continued on Additional Sheets?

Work Delay Reason

..<
e

(Y/N)

A ACCESS

]

Date: I:] Hours: |:| Crew: I:l shift: Ij
EQET EQUIPMENT [:]
Date: : Hours: I:I Crew: :l Shift: I:l
MISC MISCELLANEOUS []
pate: [ ]| Hours: [ | crew: [ | shift: [ |
OPS OPERATIONS []
Date: I:l Hours: I:I Crew: :I Shift: I:]
P POOR_PLANNING [l
1 Dﬂ‘;i;pll:l Hours: [_] crew: [_] Atachmen oty dage-Phge 1301 of 2096
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Facility: FO04 Unit: 530365 Proj:
Task Title: BHW ANNUAL FIRESIDE/WATERSIDE PM

W/C Type: PM W/0 Group: Task Priority: 3
Planner : 112527 PADILLA B A

W/0 Title: 530365-BHW-011 FIRESIDE/WATERSIDE BM
Written To: BOILER,HOT WATER

Task Dspln: F Due Date: 10/31/20186
Hazard: MODERATE IWD Regmt: TASK SPECIFC

SCH SCHEDULING

Date: I:l Hours: |:| Crew: I:[

T TRAVEL

Date: [:::::::::] Hours: [:::] Crew: [:::]

W WEATHER

Date: | Hours: | I Crew:l

A}’\
=
- Los Alamos

Work Order Task
00558781 01
MASTER

Date: 07/27/2016
Page: 3

Comments:

Major Failure/Action Taken

Major Failure : "

|Acticn Taken

Deficiency Tag Loc:

Deficiency Tag MNo.: Limited Cond Operation:

Removed (Y/N):

Work Completion Signatures

- Ndie 5 Function/Dept. Date
& 7 A 4 Bezcer coruwf/cdr - /0 - 27/
[/ b i
é{/
Comments:
(rework?)
Cost Center: P2070A Activity : 640CLOOOQ User Def:
Percentage : 100.000 Acct No : XFM400 1G530365
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Facility: FO04 Unit: 530365 Proj:
Task Title: BHW ANNUAL FIRESIDE/WATERSIDE PM

2
Lo Alamos

W/0 Type: EBEM W/0 Group: Task Priority: 3 NOTIONAL LARORATORY
Planner : 112527 PADILLA B A 1311841
W/0 Title: 530365-BHW-011 FIRESIDE/WATERSIDE FM
Written To: BOILER,HOT WATER
Task Dspln: F Due Date: 10/31/2016 Work Order Task
MASTER
Date: 07/27/2016

Hazard: MODERATE IWD Regmt: TASK SPECIFC Page: 4
rw&&ﬂgﬂ_&
Facility : F04 Unit : 530365 Op Sys : HW
Room : 403ER Area - Sys/Cls: R ML4
Equipment : BOILER BHW-011 Component:
Location : S-53-0365-403ER
Job Type : FM
Tag 1 : 35835 Tag 2
Work Item : Ops Review Regd: N
Print Request - Work Order Documents
Facility Type/Subtype Document Number Sheet Image Addr

LNL PROC STD 403-A.001

HOT WATER BOILER STARTUP AFTER LAY-UP
LNL PROC STD 403-A.0086

HOT WATER BCOILERS ANNUAL FIRESIDE/WATERSIDE

References/Document Information

Type/Subtyp: PROC STD Number: 403-A.001 Sheet:
Title/Desc : HOT WATER BOILER STARTUP AFTER LAY-UP Image: N
Type/Subtyp: PROC STD Number: 403-A.006 Sheet:
Title/Desc : HOT WATER BOILERS ANNUAL FIRESIDE/WATERSIDE Image: N
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ADESH-17-015

(T1/9) 1012
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/‘. Preventive Maintenance Instruction
2 LOS: Alamos Low- and High-Pressure Steam Boiler and Low-Temperature
NATIONAL LABORATORY Water Heating Boiler Inspection, Testing, and Maintenance

LTIl

403-A.001: Hot Water Boiler Startup After Lay-Up
Work Order No.: £ _SF 7o/ Equipment ID No.: BAra= ¢/

Instructions: Enter the requested information. All items marked S or Y are satisfactory.
Document all items marked U, N, or N/A in the Remarks section below, noting the step number
and reason. Notify the foreman or supervisor of problems involving imminent

TA: 53 Building:t 365 Room: &0}
Date Inspected: /O /27 / /6 Inspectors: Q’ - :jf{ /K_/

1.0 PRE-MAINTENANCE ACTIVITIES

NOTE Pre-operational and pre-maintenance activities shall be conducted per the
work order package, e.g.. lockout/tagout. permits, special instructions, etc.

! WARNING If purging of gas lines will be required during this maintenance,
JIVARIVING ensure that the purging activity is addressed in the Integrated Work
Document (IWD). The following must be addressed (see Master Specification 23 1123):

1. Purged fuel gases shall be directly vented to a safe location outdoors, away from personnel and
ignition sources. This may be accomplished through permanent piping or temporary piping or
hosing.

If it is not possible to vent purged gases outdoors, the following conditions must be met:

a. Purging activity must be approved by the LANL Fire Marshal based on a documented
justification detailing why outdoor venting is not possible and IWD.

b. Gas concentration in the space to which the purge is vented shall be maintained at no more
than 25% of the Lower Explosive Limit (LEL). For natural gas, the LEL is a concentration of
5% in air or 50,000 ppm. Therefore a maximum concentration of 12,500 ppm is allowed for
natural gas. The concentration may be controlled by providing adequate ventilation or by
limiting the amount of purge gas.

c. Combustible gas detectors shall be used during the purging operation to monitor the gas
concentration.

d. Nonessential personnel shall be evacuated from the vicinity (including adjacent spaces)
during the purging operation.

e. lgnition sources in the purging space shall be controlled or eliminated.

[

1.1  Notify maintenance coordinator (MC) that work will be in progress on the ?,it};ls:

boiler system. £
1.2 Review manufacturer’s recommendations for startup of burner and boiler. 15?35:
Remarks:
403-A.001 Rev 4, Approval Date: 04/04/2016 Page 1 of 5
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LA-UR-17-20687

- Los Alamos

HATIONAL LABRORATORY

Preventive Maintenance Instruction

Low- and High-Pressure Steam Boiler and Low-Temperature
Water Heating Boiler Inspection, Testing, and Maintenance

403-A.001: Hot Water Boiler Startup After Lay-Up

Work Order Noo. "3 F X/ ~F

Equipment ID No.: _B#few /'

2.0 MAINTENANCE

2.1  Fill boiler and system, if not already full.

Initials:

i

2.2 Vent air at high point in system.

Iitials:

i

2.3 Check pressure/altitude gauge and expansion tank to ensure
system is properly filled.

Circle one:

u N/A

Ipitigls:

If expansion tank is waterlogged, drain and refill the tank. If tank does not
hold air, report it to the MC for repair or replacement.

2.4  Set control switch to the Off position.

itigls:

=

2.5  Make sure fresh air to boiler room is unobstructed and manual dampers are
open.

2.6  Check availability of fuel.

ircle one:
gu N/A

2.7  Vent combustion chamber to remove unburned gases.

2.8  Clean glass on fire scanner, if provided.

2.9  Observe proper functioning of water pressure regulator.

Circle one:

(&>u NA

2.10 Turn circulator pumps on electrically.

ircle one:
gju N/A

2.11 Check temperature control(s) for proper setting.

Circle one:

/3)” N/A
o

Initials:

2.12  Check manual reset button on low-water fuel cutoff and high-
limit temperature control.

tircle one:
e

s

Remarks:

403-A.001

Rev 4, Approval Date: 04/04/2016

Page 2 of 5
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2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments

LA-UR-17-20687

- Los Alamos

HATIONAL LABDRATORY

Preventive Maintenance Instruction

Low- and High-Pressure Steam Boiler and Low-Temperature
Water Heating Boiler Inspection, Testing, and Maintenance

403-A.001: Hot Water Boiler Startup After Lay-Up

Work Order No.:

ssgili/ o/

Equipment ID No.: _ PHe - 1]

2.13 Set manual fselett supply or manual gas valve to the Open position.

NATR ¢ A5

itigls:

2.14 Place circuit breaker or fuse disconnect in the On position.

2.15 Place all boiler emergency switches in the On position.

itigls:

ekl

2.16 Place boiler control starting switch in the On or Start position.

itigls:

=

! WARNING

or breeching!

Boiler should fire at this point. Do NOT stand in front of boiler doors

2.17 Do not leave the boiler until it reaches the established cutout
point to make sure the controls shut off the boiler.

Cirele one:

u N/A

—_
=

If any abnormal conditions occur during light-off or temperature buildup.
immediately open emergency switch. Do not attempt to restart unit until
difficulties have been identified and corrected.

2.18 During the temperature and pressure buildup period. walk
around the boiler frequently to observe that all associated
equipment and piping are functioning properly.

Sircle one:
U N/A

Ipitigls:

2.19 Visually check burner for proper combustion.

ircle one:
@U N/A

Ipjtials:

Combustion analysis is verifiable only with a flue gas analyzer and is
performed mainly on boilers with power burners.

full of water.

i - Circle one: itials:
2.20 Immediately after burner shuts off, inspect water pressure. U NA H"!'f‘_F
2.21 Open the highest vent to determine that system is completely Circle one:

ﬁu N/A

Remarks:

403-A.001

Rev 4, Approval Date: 04/04/2016

Page 3 of 5
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ﬂ Preventive Maintenance Instruction
4 Low- and High-Pressure Steam Boiler and Low-Temperature
NATIONAL LABORATORY Water Heating Boiler Inspection, Testing, and Maintenance
.y 403-A.001: Hot Water Boiler Startup After Lay-Up
Work Order Nn.:ﬁSE 5/ '*0/ Equipment ID No.: ﬁé{ ~D - s/

3.0 POST-MAINTENANCE ACTIVITIES

NOTE Post-maintenance activities shall be conducted in accordance with the work
order package instructions (e.g.. lockout/tagout, special instructions, etc.).

N P . Igitials:
3.1  Enter the following information in boiler logbook: oy

i

3.1.1 Date and time of startup. ~ Date: /o 22 +/£ Time: (08 frs }Wl .

4 s . : Injtials:
3.1.2  Any irregularities observed and corrective action taken.

S

3.1.3  Time when controls shut off burner at the established temperature. 1335
rd

k

3.14  Tests performed. itials

. Imitials:
3.1.5 Signature of operator. a =
g : — }W

| Circle one: itials:

3.2  Check safety relief valve for evideé:e of leaking. ﬂ U N/A

i

‘ﬁ;

N

A try lever test of the safety relief valve should be conducted every 30 days
during the heating season, after any prolonged period of inactivity, and prior to the annual
safety relief valve test.

3.3 Perform try lever test in accordance with the following steps jrele one: itials:
(from ASME Section VI, Appendix I, 1.03 Exhibit C). U N/A M

3.3.1 Check the safety relief valve discharge piping to determine ircle one: | [pitials:
that it is properly installed and supported. U N/A M

. Circle one: itials:
3.3.2 Check and log the system operating pressure and temperature. @ U N/A M

—

Remarks:

403-A.001 Rev 4, Approval Date: 04/04/2016 Page 4 of 5
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f,«"’_‘\ Preventive Maintenance Instruction
3 Low- and High-Pressure Steam Boiler and Low-Temperature
NATIONAL LABORATORY Water Heating Boiler Inspection, Testing, and Mamteuﬁm.e
' 403-A.001: Hot Water Boiler Startup After Lay-Up
Work Order No.».2 G £ 24/ 1/ Equipment ID No.: _43’,4’«; 14

3.3.3  Lift the try lever on the safety relief valve to the full open position and hold | Igitjgls:
it for at least 5 sec or until clean water is discharged. _ﬁ

3.3.4 Release the try lever and allow the spring to snap to the closed position. NN

3.3.5 [IF the valve leaks, THEN operate the try lever two or three times to clear
the seat of any foreign matter that is preventing proper seating. As safety Ipitia
relief valves are normally piped to the floor or near a floor drain, it may M
take some time to determine if the valve has shut completely.

3.3.6 IF the safety relief valve continues to leak, THEN it must be replaced Igiti
before the boiler is returned to operation.

3.3.7 Check that system operating pressure and temperature have ircle one: | [giti
returned to normal. U N/A

3.3.8 Check again to assure the safety relief valve has closed Circleone: | [piti
completely and is not leaking. ( U N/A

3.4  Once boilers have been checked out and put into service, contact the MC. QT“;S

Z Number: __‘305/:2-4/

Name of Craft Worker:

Signature: éﬁﬁg{q Date: ft’.} i '2-7 / { é
Name of Craft Worker: Z Number:

Signature: Date: { /
Foreman Verification: | e d ( Z Number: g’ ? ? f ‘7{5—

e

Signature: Q_;-—-F /A Date: /0 IZZ / Zé

Remarks:

403-A.001 Rev 4, Approval Date: 04/04/2016 Page 5 of 5
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Preventive Maintenance fnstruction

Low- and High-Pressure Steam Boiler and Low-Temperature
s Los Alamos Water Heating Boiler Inspection, Testing, and Maintenance

AT PN AALRY 403-A.006: Hot Water Boiler Yearly Fireside/Waterside
Inspection and Maintenance

Work OrderNo.: S S gff/rﬁ/ Equipment ID No.: j,éfw -1f

Instructions: Enter the requested information. All items marked § or Y are satisfactory.

Document all items marked U, N, or N/A in the Remarks section below, noting the step number
and reason. Notify the foreman or supervisor of problems involving imminent danger.

TA: _S 3 Building: 363  Room: Lo /4 =
Date Inspected: _ &/ 27 | /6 Inspectors: V u' !/ M
i

1.0 PRE-MAINTENANCE ACTIVITIES

NOTE Preoperational and pre-maintenance activities shall be conducted per the
work order package, e.g., lockout/tagout, permits, special instructions, etc.

! WARNING If purging of gas lines will be required during this maintenance,

= ensure that the purging activity is addressed in the Integrated Work

Document (IWD). The following must be addressed (see Master Specification 23 1123):

1. Purged fuel gases shall be directly vented to a safe location outdoors, away from personnel and
ignition sources. This may be accomplished through permanent piping or temporary piping or
hosing.

If it is not possible to vent purged gases outdoors, the following conditions must be met:

a. Purging activity must be approved by the LANL Fire Marshal based on a documented
justification detailing why outdoor venting is not possible and IWD.

b. Gas concentration in the space to which the purge is vented shall be maintained at no more
than 25% of the Lower Explosive Limit (LEL). For natural gas, the LEL is a concentration of
5% in air or 50,000 ppm. Therefore a maximum concentration of 12,500 ppm is allowed for
natural gas. The concentration may be controlled by providing adequate ventilation or by
limiting the amount of purge gas.

¢. Combustible gas detectors shall be used during the purging operation to monitor the gas
concentration,

d. Nonessential personnel shall be evacuated from the vicinity (including adjacent spaces)
during the purging operation.

e. lgnition sources in the purging space shall be controlled or eliminated.

Tod

All repair work, adjustments, or the replacement of parts shall be done in
accordance with the manufacturer’s procedures, specifications,
recommendations, and instructions.

Remarks:

403-A.006 Rev 4, Approval Date: 04/04/201 ,Etachment Packgage Page E&ﬁ% flzéb%?
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Preventive Maintenance Instruction
A) Low- and High-Pressure Steam Boiler and Low-Temperature
» Los Alamos Water Heating Boiler Inspection. Testing, and Maintenance
i 403-A.006: Hot Water Boiler Yearly Fireside/Waterside
Inspection and Maintenance
Work Order No.: S5 §2F/-0 / Equipment ID No.: _Z#fes = £/
1.1  Notify maintenance coordinator (MC) that work will be in progress on the Injtials:

boiler system.

2.0 MAINTENANCE

NOTE These selected hot water boilers are mainly boilers with power burners that
have refractory in front and rear flue doors or have heat extractors in the
fire-tubes as are found in most one-pass boilers (Sellers). Hot water heating boilers with
atmospheric burners generally require minimal fireside preventative maintenance. Contact the
MSS-MP Boiler subject matter expert (SME) at 7-8550 with questions or concerns.

2.1  Lock and tag out electrical and all associated valves on boiler and shut off
gas supply.

2.2 Cool boiler, open air cock, and drain the boiler. itials:

i

2.3 Perform an internal and external inspection after thorough rcle one: Igitials:
cleaning. N/A J ﬂ‘

23.1 Check the fireside furnace and fire-tubes for any evidence of Sifﬂh‘! one: jaiﬁajf:

soot formation or corrosion. U N/A

2.3.2 Brush and vacuum furnace and fire-tubes if such conditions exist. it

2.3.3  Perform hydrostatic test based on the boiler's Maximum
Allowable Working Pressure and/or facility potable water Circle one: ifigls:
pressure as long as the potable water pressure is at least 30 (g U N/A
psi over boiler operating pressure.

2.34 Note if any boiler tubes and/or fittings are leaking, and repair as required. o
For any major repairs (determined by the SME), request a work order for f 'a:f"
the repairs from the MC.

2.3.5 On one-pass boilers (Sellers), check condition of all heat Circle one: nitials:
extractors. [3]) U N/A
Remarks:
403-A.006 Rev 4, Approval Date: 04/04/2016 Pa%e 20f7
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LA-UR-17-20687

- Los Alamos

NATIONAL LABORATORY

EAT. V840

Preventive Maintenance Instruction

Low- and High-Pressure Steam Boiler and Low-Temperature
Water Heating Boiler Inspection, Testing, and Maintenance

403-A.006: Hot Water Boiler Yearly Fireside/Waterside
Inspection and Maintenance

Work Order No.: 5 55 75/ ~O/f

Equipment ID No.: B4, - 4/

2.3.6  Check refractory materials.

Circle one:

@u N/A

2.3.7 Replace if needed. IFIEES:
2.4  Perform routine burner maintenance. ﬂitéi j
2.4.1 Observe temperature and operating pressure and general ircle one: itials:
conditions, U N/A M

2.4.2 Fire and cycle the burner. @iﬁﬂjﬂl&
2.5  Perform routine maintenance of circulating pump and expansion pump Iyitials:
equipment. m

Circl ] itials:

2.5.1 Observe condition of expansion tank. @1:;: cz;:n ﬁ“ﬁls'
2.5.2 Drain expansion tank if it is of a non-bladder type and refill Circle one: (T}t)‘uis:
to reestablish an air cushion. @ U NA |[LLY 7

Circl : itiale:

2.5.3 Check the air pressure on the bladder-type expansion tanks. &W:: GHN:A 'ﬂ"lm:lls'
Circl : itials:

2.5.4 Observe operation of circulating pumps. Jr:_.e Oﬂn:“ ﬂf'gﬂs'
2.5.,5 Lubricate pump motors. Ig itistsl'
2.6  Perform routine maintenance of entire combustion control equipment. 6! Eit:}iah“
2.6.1 Check gas/air linkages and moving parts (on power burners Circle ong: | Ipitials:
that modulate) for positioning, tightness, and binding. S I.(:I‘% ]th

Remarks:
403-A.006 Rev 4, Approval Date: 04/04/2016 Pai%e of 7
Attachment Packgage Page 13T3 of 2096




ADESH-17-015
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Preventive Maintenance Instruction
A Low- and High-Pressure Steam Boiler and Low-Temperature
s Los Alamos Water Heating Boiler Inspection, Testing, and Maintenance
bl el W g 403-A.006: Hot Water Boiler Yearly Fireside/Waterside
Inspection and Maintenance
Work Order No.: 9 S CKFIF/~0O / Equipment ID No.: _Mp il
2.6.2  Adjust air/fuel mixture as needed. ) il!.ims;
) . . . rcle one: | pitials:
2.6.3 Test flame detection devices on boilers with flame scanners. é:. N/A ﬂ:ﬁi
2.6.4 Remove the flame scanner with the burner firing. Z ['fz i
rd
NOTE The burner should shut off as a flame failure condition.
2.6.5 Clean the flame scanner, reinstall and test programmer. ?‘i“%'s:
7

2.6.6  Check for proper operation as boiler goes through a firing rcle one: | gitials:

cycle and light-off. U N/A J;;AL
i e ircle one: Ipitials:

2.6.7 Check all electrical control and circuitry. s U NA @Fj

2.6.8 Inspect for cracked mercury tubes, separation of mercury,
cracked insulators (probe type), jumper tube conditions,
loose connections, poor or deteriorated wiring, improperly Sircle one: Injtials:
used bypass switches, cutoff switches wired in parallel, shut- a N/A _ﬂ:ﬂ_
offs installed at improper levels, wedges behind mercury
tubes.

2.6.9 Observe operation of forced draft fan motors on boilers with stele ot oo
power burners and induced draft fan motors on horizontal 6 U N/A yoke s
breeching where applicable.

2.6.10 Lubricate fan motors where necessary. EES:

2.7  Perform combustion and draft tests. ]ah!iﬂjh:

271  Visuallvi busti Circle one: itials:

2. isually inspect combustion. U N/A “ 11

L=
Remarks:
403-A.006 Rev 4, Approval Date: 04/04/2016 Fa%e 40f7
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Preventive Maintenance Instruction

Low- and High-Pressure Steam Boiler and Low-Temperature
» Los Alamos Water Heating Boiler Inspection, Testing, and Maintenance

TN KATARTIRY 403-A.006: Hot Water Boiler Yearly Fireside/Waterside
Inspection and Maintenance

Work Order No.~== § 76/ 2/ Equipment ID No.: A4 -Y ‘
/
Changes in flame shape, color, and sound are among early indicaLors of

potential combustion-related problems. Changes may be due to changes in
fuel pressure or gas/air linkage movement.

Circle one: itials:
2.8  Perform safety relief valve(s) pop test. @"u” o @5‘3]‘5'
Circle one: itials:
2.8.1 Check pressure-reducing valve. @5"3 :I:A Ia":bajs'
2.8.2 Replace the strainer in the valve if needed. Iﬁ'y}ls:
ircl . et
2.9  Perform slow drain test of low-water cutoff. Ir:: ::?A Iﬂ't{?—ii'
EE F Circle one: itials:
2.10 Inspect gas piping for proper support and tightness. @ U N/A &/1
Circle one: itials:
2.10.1 Inspect fuel supply system and gas controls. @ U N/A tgb
2.10.2 Leak check gas controls and associated gas piping with a gas | _Circle one: lﬂT ias:
detector or soap suds. @ U N/A L
: S . Circle one: itials:
2.11 Inspect boiler room ventilation louvers and intake. @ U N/A
2.11.1 Listen for any unusual noises or conditions and correct as Circle one: itigls:
necessary. @ U N/A m
2.11.2 Report any needed corrections to the MC for corrective maintenance. ﬁmals:

2.11.3 Check combustion air supply openings to ensure that they are
not closed or stopped up.

Circle one: itials:
6 U NA a;jq,

Remarks:

- r . 2 5
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Preventive Maintenance Instruction

A

= Low- and High-Pressure Steam Boiler and Low-Temperature
° Alamos Water Heating Boiler Inspection, Testing, and Maintenance
it bzl 403-A.006: Hot Water Boiler Yearly Fireside/Waterside

Inspection and Maintenance

Work Order No.: j— 56 945-;7_'@ v Equipment ID No.: ﬁ#ﬁu e/

vir . : Circle one: itials:

2.11.4 Inspect conditions of stacks and rain caps. @ U N/A ﬁ l&
2.11.5 Inspect flue door gaskets to ensure they are in good Circle one: | [ditials:
condition, and properly secured. C!‘y U N/A d ﬂ_

2.11.6 Replace if necessary. dnma]S:

3.0 POST-MAINTENANCE ACTIVITIES

NOTE Post-maintenance activities shall be conducted in accordance with the work
order package instructions (e.g., lockout/tagout, special instructions, etc.).
3.1 Close and secure front and rear flue doors. ;{ el
3.2  Hook up all associated piping and refill boiler. Iﬂit;aésl‘
ircl : itials:
3.3  Fire up boiler and check for air, gas, and water leaks. S s
U N/A
3.4  Check gas/air linkages and moving parts (on power burners Circle opg: | [pitials:
that modulate) for positioning, tightness, and binding. S Uﬁ}\
3.5  Check pilot burners and ignition equipment for proper Circle one: | [nitials:
condition and adjustment. @ U NA q-gt;
Circl i itials:
3.6 Visually check burner for proper combustion. @ ]r:; '::ITA Hmals'
3.7 Record all mechanical maintenance data, testing data, and other notable Igitials:
items,

Combustion analysis is verifiable only with a flue gas analyzer and is
—— performed mainly on boilers with power burners.

Remarks:

403-A.006 Rev 4, Approval Date: 04/04/201 Ettachment Packgage Page {]ﬁ%% fﬁzggg?
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Preventive Maintenance Instruction
; Low- and High-Pressure Steam Boiler and Low-Temperature
« Los Alamos Water Heating Boiler Inspection, Testing, and Maintenance
it et 403-A.006: Hot Water Boiler Yearly Fireside/Waterside
Inspection and Maintenance

Work Order No.: € CF o Equipment ID No.: a& s~/

3.8  Test water for proper chemical levels. Test and treat water as Circle one: | [pitia
defined on Datasheet 403-A.002. @ U N/A

3.9 Record all mechanical maintenance data, testing data, and other notable Ipitia
items. £ i

3.10 Notify MC that work on the boiler system is complete.

Name of Craft Worker: @ézu’d?fi MA‘E Z Number: 50512 f
Signature: AMEQA_%LML& [0 2,7 ‘6

Name of Craft Worker: Z Number:
Signature: Date: / /
Foreman Verification: s Z Number: _/ 5 7% é"_/ S

Signatu:eQ—_:& & Date: /o /27 / ,fé

Remarks:

e 4, | Date: 04/04/2016
403-A.006 Rev 4, Approval Date: Attachment Packgage Page 13 2 9
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Form 2103
> Los AlamOf; Integrated Work Document (IWD) Part 3,
NM'DHA:HL. ﬁf?mmﬂ Validation and Work Release

WD #15;%:’) gfﬂ/ Revision #; Work Release

By signing below, | verify this activity is compatible with current facility configuration and operating conditions.

FOD designated Ops Mgr or other facility point-of-contact for work area

Signature/Z#/Date (If required by FOD):
Note: For Standing IWD, release may be given concumently with signatures on Part 2.

By signing below, | have verified the following:

+ | have verified authorization by ensuring approval signatures of the RLM and FOD.

+ | have jointly conducted a validation walkdown with workers to confirm the IWD can be performed as written, required initial
conditions and other prerequisites are in-place.

s The assigned workers are authorized and are qualified to perform the work in a safe, secure, and environmentally
responsible manner.

* | have conducted the pre-job briefing, and all workers have been briefed.

+ | have ensured coordination with any requi OD work-arga repre tives (e.g., area work coordinators),
Primary PIC (Signature/Z#/Date) Required: [/ = (8289 ro-etl- /L

Alternate PIC Signatures acknowledges PIC authority/is assumed for the first time (Note: Altemate PICs are required to sign
only once, but formal handoff includes confeming witlf previous PIC lo obtain all required information associated with the
handoff).

Alternate PIC (Signature/Z#/Date) Required:
Alternate PIC (Signature/Z#/Date) Required:

Pre-Job Brief Content
« \What are the critical steps or phases of this activity?
« How can we make a mistake at that point?
¢ \What is the worst thing that can go wrong?
s \What controls, preventive measures, and bounding conditions are needed?
e \What work permits are required and how will we meet their requirements?
« ‘What are the handoffs and coordination requirements among workers and multiple PICs?
« Are there hold-points including those that require sign-offs?
« \What are the pause/stop work responsibilities and expectations (e.g. for unanticipated conditions or hazards)?
¢ How would we respond to alarms and emergencies?
s  Are there lessons learned from previous similar work?
¢ s other information needed to perform this activity in a safe, secure, and envirenmentally responsible manner?
= Does everyone agree to the work tasks/steps, hazards, and controls and commit to follow them?

Pre-Job Brief Attendance Roster
By signing below as required, | agree to the following:
« | agree to follow the work steps and implement the controls as written as applicable to my work assignments.

« | agree to pausefstop work when conditions or hazards change or when | encounter unexpected conditions during the
execution of work, or when work cannot be performed as written, or instructions become unclear during execution.

« | confirm that | am authorized, qualified, and fit to perform the work.

w% r (Sig Iurea'z;,}ﬁate e 5(?_‘3’ /;L ."( fC? Aﬁ’;} é Worker (Signature/Z#/Date)
Worker (Signature/Z#/Daié) / Worker (Signature/Z#/Date)
Worker (Signature/Z#/Date) Woarker (Signature/Z#/Date)
Worker (Signature/Z#/Date) Worker (Signature/Z#/Date)
Form 2103 (3/12) Page 1 of 1
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Mandatory Questions for All Pre-Job Briefs

The purpose of this document is to demonstrate compliance with the Release of Craft requirements
directed by M55-DO on 17 June 15. Until a formal document is institutionalized by the Work Control
Group this document will be included in all work control packages (CM, PM, Planned, Unplanned, etc).
Each of the questions listed below will be discussed at each Pre Job Brief with all affected personnel.
Compliance will be demonstrated by the signature from the person performing the Pre lob Brief on the
bottom of this document. This document is a permanent part of all work packages until further notice.

Assume we are going to have an accident on this job. How did it happen? How can
we prevent it?
What is the worst thing that can happen on this job? How can we keep it from
happening?

What hazards will you encounter in performing this work?

Is there a better way to address the hazards you will encounter?

Have all safety issues concerning this task been addressed to your satisfaction?

OJ/M [o-21/t

Signature (PepSon Performing Pre-lob) Date

Attachment Packgage Page 1319 of 2096
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AP-WORK-002: Attachment 11
Maintenance and Site Services
: ﬁﬁlﬂm Work Completion Form

[3T.1%4)

Work Order/Task: ~=>8 25/ 0 /

Start Date: 4., 7-/4 Completion Date: /g -29 . /£
SUMMARIZE THE WORK PERFORMED
Date /- )3/ | LRESAME] 70 ARCLOPPEFE  Ton CHECKLLIST

START VP AN FIZREs2IE /MNATERITPE - Lo7H
BHoeds )l DRATATED For/s ArD  APF LT REA
Bok AND HAzer Had) HolES ﬂf_ﬁdﬂfZ‘ A@

WECTE AT I i HA7T BA Doad &
CLOGLED TRYED To unictob BV NIT AHL
Ta PLPE NEEDS o BE RCMOVEYN AnD RE
PLACED - STARTED wP Bliled-1| PEA cHECk (ST
FOR CORRECTIVE WORK — WHAT FAILED AND WHAT WAS FIXED

NEC) 7o REMovE RAcCk LobA  IRATA ALY
LEPTPE .

FOR PMs — SUMMARIZE AS FOUND AND AS LEFT CONDITIONS BELOW
As found df F

As left oy 4
Parts/Repairs lu/ﬁ

Read/meas. u/ A
Post test info. | PacsZz /)

Problems Encountered (delays, safety, etc.):

/

Lessons Learned/Recommendations:

n/A
Name: Signature; Date:
4 A 57D 0 A L () _/M /621 -/6 |
AP-WORK-002.11 Rev. 14, Appmued DEHEA%EJh?nent Fac o 13%‘0f ZO%fE
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2 AP-WORK-002; Attachment 11
:[?5 Alamos Maintenance and Site Services
NATIONAL LABORATORY Work Cumpletion Form
SS8I8 ) —o
PIC/SUPT

Eﬂ’M has been completed in its entirety and ready for closure.

IF APM COULD NOT BE COMPLETED:
Percentage complete is /& o %
[[] Sections that did not work and need to be rescheduled

oYl mper o1

MAINTENANCE UGRDINATGRIAREA WORK COORDINATOR
Work Package is Cmnplet-: and may be closed out: YES [] NO []
[F no: State Reason

Additional Work Needed? YES [] NO []
Document UP/WO/FSR Number:
ENGINEERING (FOR MD and CD Work Orders)

IF a configuration baseline has been changed. THEN indicate the changes are to be incorporated
into the following documents and/or configuration baseline:

[] Drawings [] FDD/SDD
[ ] Procedures [[] Master Equipment List
[] Permits [ ] Checklists
SE Name: Signature: Date:
WORK CONTROL
Moderate/High Hazard — WMC/Planner reviewed for Lessons Learned/Feedback
[] YES [] NO ] N/A

[[] Review of the completed work package is complete per AP-WORK-005, and the work
package is ready to be set to complete in CMMS.

AP-WORK-002.11 Rev. 14, Approved: {]:ihf1ii-3)§[ltaC et Packgage Page 1%??8730%2
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AP-WORK-002: Attachment 15 FORM 2100-WC

AN
- Los Alamos

TENLETET Facilities Maintenance IWD — (Facility Maintenance Activity Specific Information)
Revision # Activity/Task Title:
-0- 53 0365 BHW-11 FIRESIDE f WATERSIDE
Work Document & (WO #/ Task ) Planner/Preparer (Name/Z&/Date)

558781 -01 Troy Calloway #186163 914/16

TA: Building: | Room: Additional Location ﬁascriptinn:
53 0365 403 Equip Room

Activity Description/Overview:

NOTIFY COORDINATOR PRIOR TO STARTING PROCEDURE.
FILL OUT ATTACHED CHECKLISTS.
REPORT ANY DEFICIENCIES FOUND TO FACILITY COORDINATOR AS SOON AS PRACTICAL.

Power Source:
CDD by MCC-B /D6 53-752 3000 kva

MC: Randy King 795-1138

NOTE: Maintenance Coordinator requests notification of progress at the end of each day and on
completion of the job.

List Names of Hazard Analysis (HA) Team: Troy Calloway, Tommy Martinez, Lewis Mondragon
Date HA Performed: B8/23/16, 8/13/16

PRECAUTIONS/LIMITATIONS/PREREQUISITES:

< |f steps cannot be completed as described, or if unforeseen situations occur, PAUSE WORK,
stabilize the situation, contact your supervisor, and await further instructions betore proceeding.
ASK YOURSELF -

o WHAT NON-RELATED ACTIVITIES / HAZARDS / PERSONNEL ARE OCCURRING IN
THE VICINITY OF MY REQUIRED WORK AREA?

HOW CAN THEY AFFECT ME AND MY WORK?
o AMIREADY AND COMFORTABLE TO PERFORM THIS WORK?
o WHERE IS THE NEAREST AED / PULL STATION / FIRE EXTINGUISHER LOCATED?
o WHAT IS THE WORST THING THAT CAN HAPPEN? HOW CAN | PREVENT IT?

+ Crait will review all postings for entry, work and exit of area.
Be aware of any alarms that may be in area and what the procedure is if alarm sounds.
Locate and identify nearest fire extinguisher and emergency pull station, eyewash/shower station.
Locate and identify nearest phone capabilities and contact numbers in case of emergency.

4+ The following trainings are required of ALL craft for the General Hazard Section:
« Core training (#10968)
« TAS3 Facility Specific (#57262)

= Training for tasks - Fitters
= Journeyman craftsman — Boiler Specifc

e LOTO training — TP #127
* Energized electrical training - #2908 (non-electricians)
« HAZCOM - #25418
 Pressure Safety Orientation - #769
AP-WORK-002.15 Rev. 13, Approved: 12/05/2014) 1
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AP-WORK-002: Attachment 15 FORM 2100-WC

=
e Facilities Maintenance IWD — (Facility Maintenance Activity Specific Information)

Revision # Activity/Task Title:

-0- 53 0365 BHW-11 FIRESIDE / WATERSIDE

Work Document #: (WO # [ Task ) Planner/Preparer (Name/Z#/Date)

558781 -01 Troy Calloway #186163 91416
TA: Building: | Room: Additional Location Description:
53 0365 403 Equip Room

Core Training (#10968) covers use of tools and general PPE.

The following PPE is required at a minimum: Task specific PPE listed within task:
s Safety Shoes

= Safety Glasses with Side shields

* Leather or Light Duty High Dexterity, Cut Resistant Gloves

« Reflective Vests:

» Al employees working on a construction or maintenance project outdoors are required to
wear reflective vests unless working around rotating equipment, performing spark/flame
producing operations, or are performing Mode 1 or 2 electrical work.

# Minimize exposure to noise. Wear hearing protection as applicable.

~ It questions or concerns arise regarding noise levels contact LANSCE IH for a Hazard

Assessment. Bob Brennecke 665-9391 or 695-6231
e Hard Hats:

» PICs will consider adjusting when bump hats might be more suitable

» Areas posted "Hard Hats Required.”

» Work areas where falling or flying objects, overhead structures, energized conductors, or
where equipment or other materials create an overhead hazard.

HOLD POINT # Erect and set in place barricades / demarcation at room entrances

¥ Signage shall be sufficiently legible and noticeable

¥ Set barricade at sufficient distance to allow safe working area

¥ MO non-essential personnel are to enter work area without authorization
and proper PPE

v" Ensure barricades are sufficiently secured to not fall over

% Remove barricades at end of project

<+ REVIEW O&M manual as necessary for specified steps

% CYCLE boiler and inspect operations
*  Only gualified personnel to perdform operation of boiler
= Coordinate efforts with facility coordinator

To be discussed during the pre-job brief:

If any previously unknown or potentially unknown electrical hazard is suspected, PAUSE work
and bring in an SME (facility electrician or Electrical Safety Officer) to assess the potentially
unknown electrical hazard. If necessary, modify the IWD to include the previously unanticipated
electrical hazard.

AP-WORK-002.15 Rev. 13, Approved: 12/05/2014) )
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AP-WORK-002: Attachment 15 FORM 2100-WC

Pal
LSS Facilities Maintenance IWD — (Facility Maintenance Activity Specific Information)
Revision # Activity/Task Title:
-0- 53 0365 BHW-11 FIRESIDE / WATERSIDE
Work Document #: (WO # / Task ) Planner/Preparer (Name/Z#/Date)
558781 -01 Troy Calloway #186163 9/14/16
TA: Building: | Room: Additional Location Description:
53 0365 403 Equip Room

NOTE: PMI Steps may be worked out of sequence to facilitate ease of job - so long

as doing so does not create additional hazards or tasks not covered by this
IWD.

ANY time a worker may be exposed to energy (gas, electrical, stored) LOTO
procedures MUST be put in place PRIOR to possible exposure.

EXCEPT: Performing Mode 1 or 2 Electrical Work

< Purge system (if necessary) per Page 1 of PMI
s MO spark or flame within area
« HAZCOM training
» Purge gas to outside — IF NOT possible contact LANSCE IH for air quality monitoring and
LANL Fire Marshall.
» B70-1958

Panel labeling shall override requirements in this IWD for PPE.

IF panel is properly labeled, craft shall follow label requirements.
IF panel is NOT labeled, craft shall proceed with PPE and approach limits
listed in this IWD.

PAUSE POINT Craft shall check panel front at LOTO point for arc flash calculations
provided by engineering.

NOTE: Designator: Maintenance Coordinator

Calculations by Power Source: CDD by MCC-B/D6 Voltage: 480v
engineering Transformer: 53-0752 3000 kVa

FLASH HAZARD
EQUIPMENT OPERATION CLASS 1.3

<» Contact equipment owner for energy assessment of all energy sources
» Each energy source shall be identified, physically located and marked / labelled.
« |f source not labelled, Owner shall identify with plain manila tag with unique identifier.
% Verify Disconnect / Breaker controls unit power
s Ensure unit runs/starts
« Don PPE
Long sleeve FR shirt and FR pants (8 cal/cm arc rated) OR FR coveralls (8 callcm arc rated)

AP-WORK-002.15 Rev, 13, Approved: 12/05/2014) 3
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AP-WORK-002: Attachment 15 FORM 2100-WC

Fal
TELIETT Facilities Maintenance IWD — (Facility Maintenance Activity Specific Information)
Revision # ActivityTask Title:
-0- 53 0365 BHW-11 FIRESIDE / WATERSIDE
Work Document #: (WO #/ Task ) Planner/Preparer (Name/Z#/Date)
558781 -01 Troy Calloway #186163 8/14/16
TA: Building: | Room: Additional Location Description:
53 0365 403 Equip Room

over non-melting daily wear, short sleeve 100% cotton shit, hardhat, safety glasses, hearing
protection, arc rated face shield with wrap around face guard OR flash suit hood
(8 cal/cm arc rated). Leather work gloves.
# Open Disconnect / Breaker and verify the unit stops or will not start
Repeat process:
e Close Disconnect / Breaker and ensure unit starts
* Open Disconnect / Breaker and verify the unit stops or will not start

CAUTION: If unit does not start AND stop by operation of breaker, PAUSE work and contact MC.
LOTO point may be incorrect OR power may not be supplied to unit.

< Turn off and apply LOTO
# Obtain locks and tags from FOD Designated Lock Coordinator
* Make necessary notifications per Simple LOTO procedure — (ONLY 1 LOTO point)
OR Attachment B — (multiple LOTO points)
Determine all sources of power
Check applicable drawings/diagrams/ID tags
Turn off EQ
Open disconnecting device(s)
IF possible, visually verify devices are open/removed/disconnected
LOTO devices/tags shall be applied in accordance with P101-3H8

® ® @ @& & @

IF Necessary:

% Turn off and apply LOTO to gas supply and at pilot valve(s)

Obtain locks and tags from FOD

Make necessary nofifications per Attachment B LOTO orders
Determinge all sources of power

Check applicable drawings/diagrams/ID tags

Turn off EQ

Close valves.

LOTO devices/tags shall be applied in accordance with P101-3R8
PPE and hand tool use per core training

A DANGER

DO NOT stand in front of boiler doors or breeching when firing boiler.

% Perform maintenance per PMI section 2

<+ Remove and replace defective components per PMI
« Ensure all components are sufficiently cool before contact with skin
s PPE per core training

Working with simple hand tools, Cuts and Abrasions:

AP-WORK-002.15 Rev. 13, Approved: 12/05/2014) 4
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AP-WORK-002: Attachment 15 FORM 2100-WC

Pal
SELAET Facilities Maintenance IWD — (Facility Maintenance Activity Specific Information)
Revision # ActivityTask Title:
-0- 53 0365 BHW-11 FIRESIDE / WATERSIDE
Work Document & (WO #/ Task ) Planner/Preparer (Name/Z#/Date)
558781 -01 Troy Calloway #186163 9/14/16
TA: Building: | Room: Additional Location Description:
53 D365 403 Equip Room

* |nspect all tools prior to use
= Woear leather gloves and safety glasses
Working with battery powered/electrical tools:
=  GFCI protection for all cords and electric devices
= Inspect all cords, plugs and electric tools for damage — remove and tag if found defective
=  Minimize exposure to noise. Wear hearing protection as applicable.

Soldering and Brazing Hazards:
Fire Hazard

Inhalation Hazard
Eye and Dermal Burn Hazard

NOTE: Must have approved and signed spark and flame permit in package prior to working

% Low temp soldering — IF necessary

Review current LANL fire danger rating, follow appropriate cautions
Review spark and flame permit

Provide fire watch if permit deems necessary

Ensure adequate ventilation in work area

Wear leather gloves, long sleeve shirt and tinted goggles

Have a 5lb (minimum) ABC fire extinguisher present

Scope area for possible flammable material within spark/flame range
Verify NEAREST eyewash capabilities

ELECTRIC ARC FLASH
BREAKER OPERATION CLASS 1.3

< Remove LOTO

 Check equipment and area

= [Don PPE
Long sleeve FH shirt and FR pants (8 callcm arc rated) OR FR coveralls (8 cal/cm arc rated)
over non-melting daily wear, short sleeve 100% cotton shird, hardhat, safety glasses, hearing
protection, arc rated face shield with wrap around face guard OR flash suit hood
(8 cal/lcm arc rated). Leather work gloves.

 \erify equipment controls are in OFF position

« Make necessary notifications

= LOTO devices/tags shall be removed in accordance with the requirements of P101-3, Chapter
1 = Lockout/Tagout for Safety.

* Close disconnecting device(s)

* Re-energize system

e  MNotify MC and return locks

AP-WORK-002.15 Rev. 13, Approved: 12/05/2014) 5

Attachment Packgage Page 1331 of 2096



ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments LA-UR-17-20687

AP-WORK-002: Attachment 15 FORM 2100-WC

—
-

i

eyt

Alamos
SN Facilities Maintenance IWD — (Facility Maintenance Activity Specific Information)

-0-

Revision # Activity/Task Title:

53 0365 BHW-11 FIRESIDE / WATERSIDE

Work Document #: (WO #/ Task ) Planner/Preparer (Name/Z#/Date)

558781 -01 Troy Calloway #186163 91416

TA:
53

Building: Room: Additional Location Description:
0365 403 Equip Room

L]

Remove LOTO at gas

= Check equipment and area

* Verify valves are in correct position (should be OFF)

= Make necessary notifications

= LOTO devices/tags shall be removed in accordance with the requirements of P101-3, Chapter
1 — Lockout/Tagout for Safety.

» Open valve(s)

* He-energize system

o MNotity MC and return locks

Return system to normal operation

oo

PERFORM combustion analyzer test (if required for testing or requested by MC)
PERFORM post-maintenance activities per PMI Section 3

FIRE unit and verify proper operation

e Qualified personnel to operate unit

Verify proper operation of boiler

Verify boiler starts and fires properly.

Verify boiler stays operational for extended amount of time

Verify proper operation of flame rod

Verify no gas leakage

Verity proper operation of gauges and valves

Verify that the support or auxiliary systems related to the component are functioning properly.

&« & 85 & & & ®

NOTE: Only Certified Personnel to Operate Equipment

<
]

Start unit, cbserve and check for proper operation
Ensure all panels, doors and/or guards are re-installed and secured.
= Mo additional controls

Clean the work area and dispose of all work generated debris and remove any barricades.
= Dispose of debris in accordance with LANL waste generation

+ Coordinate disposal of chemicals, cils and/or lubes with Area Waste Coordinator

« BRETT CUMMINS: 5-2876 or 412-9996

oo

CONTACT the MC and inform them the work is completed.
Complete all the required documentation and return the Master Work Package to the Area Work
Control Office,

AP-WORK-002.15 Rev, 13, Approved: 12/05/2014) 6
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AP-WORK-002: Attachment 15 FORM 2100-WC

aal
oE

HEREMTT Facilities Maintenance IWD — (Facility Maintenance Activity Specific Information)
Revision # ActivityTask Title:

-0-

53 0365 BHW-11 FIRESIDE / WATERSIDE

Work Document #: (WO #/ Task )

558781 -01

Flanner/Preparer (NamefZ#/Date)

Troy Calloway #186163

TA: Building:
53 0365 403

Room:

Equip Room

Additional Location Description:

Insert Rows above for
additional Tasks/Steps or
attach pages fo clearly
communicate ESHAQVS&ES
hazards and associated
controls,

The RLM, and FOD or FOD
Representative (if required or
recommended by ALM, e.g. high
hazard) approval indicates IWM
has been applied appropriately,
work is authorized, workers are
qualified, work will be performed
in accordance with ESHEQ/SES

|

requirements and the (WD, and

hazards, and collocated hazards
were appropriately included in
the hazard analysis and
acknowledges completion of a
peer review.

SME Review (Signature/Z#/Date) If Required
facility safety basis, aggregate A/ﬁ

ESO Review (Signature/Z#/Date) If Required

NA

IWD Type
] Moderate-Hazard
[] High-Hazard/Complex
[ standing IWD

Date when RLM re-approval is required: {{44;’3

Other Conditions for Re- Approval:
5 Crl y & ! 1.’/

(Print)
Name of Primary PIC:

Mame of Alternate PIC;

Name of Alternate PIC: é}fg,r_’f ﬁf/g/fﬁ

Classification review
completed, if required.

N
Reviewer Signature/Z#/Date

a2l

Vi A
Lerts _ fuwa |

AP-WORK-002.15

Rev. 13, Approved: 12/05/2014) 7
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_

Facility: Fl0 Unit: 550440 Proj:

Task Title: 550440: HW BOILER FS/WS (A) BM /\

W/O Type: PM W/O Group: RLUOB PM Task Priority: 4 N !;gaﬁlgmgs,

Planner : 2348905 OLSON R M e

W/0 Title: 550440: HW BOILER (&) FS/WS PM

Written To: 550440 HOT WATER BOILERS

Task Dspln: F Due Date: 09/30/2016 Work Order Task
T —

MASTER

Date: 07/18/2016
Hazard: MODERATE IWD Reqgmt: STANDING Page: 1

Work Order Task Written To

Facility : Fl0 Unit : 550440 Op Sys : HW
Room R Area : Sys/Cls: HW
Equipment : Component:
Location :
Job Type : M
Tag 1 : Tag 2 :
Work Item : CUB BOILERS Ops Review Reqd: N
Avthorization
£

Start Permission @54 . Start Date: |
Complete Notice 3 ( A= Complete Date: |9.

L

NOTE:

* Refer to attached Form 2101 - Non-Tenant Activity Form - or Form 2102-
Tenant Activity Form - for a description of site specific training or
escort and access requirements,

Work Order Task Instructions

MT.4:
CRAFT: Pipefitters
*
Perform Annual Boiler PM in accordance with O&M Criterion 403 and PMI 403-A
Boiler Inspection and Testing.
*
Perform work by completing the following Checklists:
PMI Checklist 403-A.002 Hot Water Boilers Water Treatment
BMI Checklist 403-A.006 Hot Water Boilers Annual FS/WS Inspection & Maint.

Calibrated tool required 37‘? yes {(7) No If yes, f£ill in below:
File No:

Expiration Date:

Date Checked Out:

Attachment Packgage Page 1334 of 2096
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Facility: F10 Unit: 550440 Proj:
Task Title: 550440: HW BOILER FS/WS (A) PM

W/0 Type: PM W/O Group: RLUOB PM Task Priority: 4
Planner : 234905 QOLSON R M

W/0 Title: 550440: HW BOILER (A) FS/W5 PM

Written To: 550440 HOT WATER BOILERS

20

.
- Los Mlamos

Task Dspln: F Due Date; 09/30/2016 Work Order Task
MASTER
Date: 07/18/2016
Hazard: MODERATE IWD Regmt: STANDING Page: 2
£C Requirements/Comments
Rework Reason/Cause
(Y/N)

CDSG CUSTOMER DESIGN

IMCW IMPROPER CONSTRUCTION/WORKMANSHIP

IMDN IMPROPER DESIGN

PDMS PARTS/MATERIAL DID NOT MEET SPECIFICATIONS

WR  WARRANTY REWORK/REPAIR

Date: | Hours: | | Crew: | I Shift: | |

Comments:
Rework/Approval
Deficiency Tag No.: Loc: Tag Removed:
ReWork Job 3 N Comments:

Trouble Found/Work Performed

- N

NN

Continued on Additional Sheets? :

Work Delay Reason

A ACCESS

Date: :I Hours: I:I Crew: |:]

EQPT EQUIPMENT

Date: |:I Hours: I:l Crew: |:

MISC MISCELLANEQUS

Date: I:I Hours: I:I Crew: I:]

t‘:lf/:N])
shife: [

[]
shift: [ |

[]
shift: ||
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LA-UR-17-20687

——
Facility: F10 Unit: 550440 Proj:
Task Title: 550440: HW BOILER FS/WS (A) PM
W/O Type: PM W/O Group: RLUOB PM Task Priority: 4 * hggﬂgmgs,
Planner : 234805 CLSON R M 1111043
W/0 Title: 550440: HW BOILER (A) FS/WS PM
Written To: 550440 HOT WATER BOILERS
Task Dspln: F Due Date: 09/30/2016 Work Order Task
LTI —
MASTER
Date: 07/18/2016
Hazard: MODERATE IWD Regmt: STANDING Page: 3

OPS OPERATIONS

N

Date: Hours: I:I Crew: I:l |:|
P POOR PLANNING

Date: Hours: : Crew: :l ift: |:I
S SAFETY

Date: Hours: I:I Crew: I:l ift;: D
SCH SCHEDULING l:l

Date: Hours: :I Crew: I:l ift: I:I
T TRAVEL

Date: Hours: |:| Crew: D ift: :I
W WEATHER .

Date: Hours: | | Crew: | l Shift: |_|
Comments:

Major Failure/Action Taken

Major Failure g |

|Action Taken :

Deficiency Tag Loc:

Deficiency Tag No.: |

Limited Cond Operation:

Removed (Y/N}:

Work Completion Signatures

2
//”/ame Function/pépt. , Date
- 4 Sy ez e fp , S .?/ 23 fop
/ G;Ef V337 L
Comments:
{rework?)
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LA-UR-17-20687

Facility: F10 Unit: 550440  Proj: I
Task Title: 550440: HW BOILER FS/WS (A) EM /1
- Los Alamos

W/O Type: PM W/O Group: RLUOB PM Task Priority: 4 T T T L L e

Planner : 234905 OLSON R M EALLE

W/0 Title: 550440: HW BOILER (A) FS5/W5 PM

Written To: 550440 HOT WATER BOILERS

Task Dspln: F Due Date: 09/30/2016 Work Order Task

VR CRREARY MMM posseser o2
MASTER
Date: 07/18/2016
Hazard: MODERATE IWD Regmt: STANDING Page: 4
Equipment List Exceptions
Equip List Rev Equip List Description
CUB-BOILER 000 550440: CUB BOILERS

Fac Unit Op Sys Division Area System Class
Fi0 550440 HW U209 HW _ ML4
Equipment : BOILER BHW-01 (] li (opmpre7s

Name BOILER 1

Equip Tag:

Loc Desc : U209

Exception Reason: |
Fac Unit Op Sys Division Area System Class
F10 550440 HW U209 HW ML4
Equipment: BOILER BHW-02 OL Cam?ﬁ?"é

Name : BOILER 2

Equip Tag:

Loc Desc : U208

Exception Reason:|
Fac Unit Cp Sys Division Area System Class
F10 550440 HW U209 HW ML4
Equipment : BOILER BHW-03 OK ComPc=rc

Name : BOILER 3

Equip Tag:

Loc Desc : U209

Exception Reason:l

Cost Center: P2200A Activity : 640CLO0O User Def:

Percentage : 100.000 Aect No KGRBOO 16550440
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Facility: Fl0 Unit: 550440 Proj:
Task Title: 550440: HW BOILER FS/WS (A) PM

W/O Type: PM W/O Group: RLUOB PM Task Priority: 4
Planner : 234805 OLSON R M

W/0 Title: 550440: HW BOILER (A) FS/WS PM

Written To: 550440 HOT WATER BOILERS

Task Dspln: Due Date: 09/30/2016

AR

| Attachments LA-UR-17-20687

ya

:
=.. os: Alamos
NATIONAL LAAQRATOKY

Work Order Task

00556608 01

MASTER

Date: 07/18/2016

Hazard: MODERATE IWD Regmt: STANDING Page: 5
Work Order Task Written To

Facility : F10 Unit : 550440 Op Sys : HW
Room B Area 3 Sys/Cls: HW
Equipment : Component::

Location :

Job Type : PM

Tag 1 : Tag 2 :

Work Item : CUB BOILERS Ops Review Regd: N

Print Request - Work Order Documents

Facility Type/Subtype Document Number Sheet Image Addr

LNL PROC STD 403-~A.002

HOT WATER BOILERS WATER TREATMENT

LNL PROC STD 403-A.006

HOT WATER BOILERS ANNUAL FIRESIDE/WATERSIDE

References/Document Information

Type/Subtyp: PROC STD Number: 403-3.002 Sheet:
Title/Desc : HOT WATER BOILERS WATER TREATMENT Image: N
Type/Subtyp: PROC STD Number: 403-A.006 Sheet:
Title/Desc : HOT WATER BOILERS ANNUAL FIRESIDE/WATERSIDE Image: N

ok ok END OF REPORT

e % v ko
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ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments LA-UR-17-20687

Preventive Maintenance Instruction

ﬁ-—) Low- and High-Pressure Steam Boiler and Low-Temperature
- Los Alamos Water Heating Boiler Inspection, Testing, and Maintenance
i g lal i M 403-A.006: Hot Water Boiler Yearly Fireside/Waterside

= LIT.1943

Inspection and Maintenance

Work Order No.: 55 G650/ Equipment ID No.: 445 /

Instructions: Enter the requested information. All items marked 8 or Y are satisfactory.
Document all items marked U, N, or N/A in the Remarks section below, noting the step number
and reason. Notify the foreman or supervisor of problems involving imminent danger.

TA: 5SS~ Building:ﬂ@_Room:ﬁéQﬁ
Date Inspected: 7 / 2/ 1 /&  Inspectors: So/gof

1.0 PRE-MAINTENANCE ACTIVITIES

NOTE Preoperational and pre-maintenance activities shall be conducted per the
work order package, e.g., lockout/tagout, permits, special instructions, etc.

! WARNING If purging of gas lines will be required during this maintenance,

: ensure that the purging activity is addressed in the Integrated Work

Document (IWD). The following must be addressed (see Master Specification 23 1123):

1. Purged fuel gases shall be directly vented to a safe location outdoors, away from personnel and
ignition sources. This may be accomplished through permanent piping or temporary piping or
hosing.

2. [Ifitis not possible to vent purged gases outdoors, the following conditions must be met:

a. Purging activity must be approved by the LANL Fire Marshal based on a documented
justification detailing why outdoor venting is not possible and IWD.

b. Gas concentration in the space to which the purge is vented shall be maintained at no more
than 25% of the Lower Explosive Limit (LEL). For natural gas, the LEL is a concentration of
5% in air or 50,000 ppm. Therefore a maximum concentration of 12,500 ppm is allowed for
natural gas. The concentration may be controlled by providing adequate ventilation or by
limiting the amount of purge gas.

c. Combustible gas detectors shall be used during the purging operation to monitor the gas
concentration.

d. Nonessential personnel shall be evacuated from the vicinity (including adjacent spaces)
during the purging operation.

e. Ignition sources in the purging space shall be controlled or eliminated.

NOTE All repair work, adjustments, or the replacement of parts shall be done in
accordance with the manufacturer’s procedures, specifications,
recommendations, and instructions.

Remarks: /AL 242 Lt s o ey

! LG £ S Tl oe) A PRl chpnshhes SO
£S 2 A B 4 gt oY 2 conjcel 5 Sy [
ol Aty SR eA S o fE A Dt iiilen oK oponrd
EZ A o z

g
403-A.006 Rev 4, Approval Date: 04/04/2016 Page 1 of 7
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Preventive Maintenance Instruction

*{:'—) Low- and High-Pressure Steam Boiler and Low-Temperature
s Los Alamos Water Heating Boiler Inspection, Testing, and Maintenance
N R oy AToRY 403-A.006: Hot Water Boiler Yearly Fireside/Waterside
Inspection and Maintenance
Work Order No.: sSSg&085 o/ Equipment ID No.. 2#22 - /
9
1.1 Notify maintenance coordinator (MC) that work will be in progress on the lniti/;/
boiler system. #
2.0 MAINTENANCE
NOTE These selected hot water boilers are mainly boilers with power burners that
have refractory in front and rear flue doors or have heat extractors in the
fire-tubes as are found in most one-pass boilers (Sellers). Hot water heating boilers with
atmospheric burners generally require minimal fireside preventative maintenance. Contact the
MSS-MP Boiler subject matter expert (SME) at 7-8550 with questions or concerns.
|~
2.1  Lock and tag out electrical and all associated valves on boiler and shut off Initigls:
gas supply.
2.2 Cool boiler, open air cock, and drain the boiler. mitﬁi )
: — : vV
2.3 Perform an internal and external inspection after thorough ircle one: [ [niti
cleaning. U NA
/—-
2.3.1 Check the fireside furnace and fire-tubes for any evidence of ircle one: | Initipls’
soot formation or corrosion. U N/A
2.3.2  Brush and vacuum furnace and fire-tubes if such conditions exist. lgf'
2.3.3  Perform hydrostatic test based on the boiler’s Maximum v
Allowable Working Pressure and/or facility potable water ircle one: [ [nitj /
pressure as long as the potable water pressure is at least 30 U NA
psi over boiler operating pressure.
2.3.4 Note if any boiler tubes and/or fittings are leaking, and repair as required. —
For any major repairs (determined by the SME), request a work order for y
the repairs from the MC.
: L~
2.3.5  On one-pass boilers (Sellers), check condition of all heat rcle one: | pnigjatse]
extractors. U N/A %
Remarks:
403-A.006 Rev 4, Approval Date: 04/04/2016 Page 2 of 7
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LA-UR-17-2

0687

o
.Los Alamos

NATIONAL LARORATORY
e (31,1943

Preventive Maintenance Instruction

Low- and High-Pressure Steam Boiler and Low-Temperature
Water Heating Boiler Inspection, Testing, and Maintenance

403-A.006: Hot Water Boiler Yearly Fireside/Waterside
Inspection and Maintenance

Work Order No.: SSLEO5 O/

Equipment ID No.: 5542 /

2.3.6  Check refractory materials.

Circle one:

s NA

Initjals:

Initigis

NN

equipment.

2.3.7 Replace if needed.
2.4 Perform routine burner maintenance. %n
. . v
2.4.1  QObserve temperature and operating pressure and general ircle one: | [niti
conditions. U N/A
2.4.2  Fire and cycle the burner. lnitg‘ 3
2.5  Perform routine maintenance of circulating pump and expansion pump lnitizf

7

.. . ircle one: Initials?
2.5.1  Observe condition of expansion tank. U N/A #
2.5.2  Drain expansion tank if it is of a non-bladder type and refill Circle one: | [nitjgl¢:
to reestablish an air cushion. U N/A
.
{rel : iti
2.5.3  Check the air pressure on the bladder-type expansion tanks. / r:'e ::;A ln'/Zm %
. . . ircle one: Initigl<’
2.5.4  Observe operation of circulating pumps. U NA
2.5.5 Lubricate pump motors. I"iZﬁ :
, . /1
2.6  Perform routine maintenance of entire combustion control equipment. l""z' '
4
2.6.1 Check gas/air linkages and moving parts (on power burners frcle one: | [nitigié:
that modulate) for positioning, tightness, and binding. U N/A &
Remarks:
403-A.006 Rev 4, Approval Date: 04/04/2016 Page 3 of 7
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ﬂ

=
s Los Alamos

NATIONAL LARDRATORY

== LSLIME

Preventive Maintenance Instruction

Low- and High-Pressure Steam Boiler and Low-Temperature
Water Heating Boiler Inspection, Testing, and Maintenance

403-A.006: Hot Water Boiler Yearly Fireside/Waterside
Inspection and Maintenance

Work Order No.: S544058>0/

Equipment ID No.: A [

lnitigz y,

NOTE The burner should shut off as a flame failure condition.

2.6.2  Adjust air/fuel mixture as needed. l:zniti 2
. . . \ thcle one:

2.6.3 Test flame detection devices on boilers with flame scanners. @ N/A

2.6.4 Remove the flame scanner with the burner firing.

Initi /

1,
e
ved

-
v
e
T
-

2.6.5 Clean the flame scanner, reinstall and test programmer.
2.6.6  Check for proper operation as boiler goes through a firing itple one: | nitj
cycle and light-off. N/A
Circle one: itiadZ
2.6.7 Check all electrical control and circuitry. o1 ::;A A
2.6.8 Inspect for cracked mercury tubes, separation of mercury,
cracked insulators (probe type), jumper tube conditions,
loose connections, poor or deteriorated wiring, improperly igcle one: | [nitig
used bypass switches, cutoff switches wired in parallel, shut- N/A
offs installed at improper levels, wedges behind mercury
tubes.
2.6.9 Observe operation of forced draft fan motors on boilers with Ci . .
X . ircle one: Initiéds:
power burners and induced draft fan motors on horizontal /‘yu N/A
breeching where applicable.
2.6.10 Lubricate fan motors where necessary. I%ti ‘
2.7  Perform combustion and draft tests. I%t‘ :
. . . ircleone: [ [nitials;
2.7.1  Visually inspect combustion. /@ N/A %
Remarks:
403-A.006 Rev 4, Approval Date: 04/04/2016 Page 4 of 7
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Preventive Maintenance Instruction
/"I’___} Low- and High-Pressure Steam Boiler and Low-Temperature
> Los Alamos Water Heating Boiler Inspection, Testing, and Maintenance
bl inllatid 403-A.006: Hot Water Boiler Yearly Fireside/Waterside
Inspection and Maintenance
Work Order No.: SS64of~0/ Equipment ID No.. 54> ./
Changes in flame shape, color, and sound are among early indicators of
potential combustion-related problems. Changes may be due to changes in
fuel pressure or gas/air linkage movement.
. Circle one; Initi
2.8  Perform safety relief valve(s) pop test. U N/A y
) Circle one: Initi
2.8.1 Check pressure-reducing valve. U N/A :
2.8.2  Replace the strainer in the valve if needed. Inigps /
/ 2
ircl R ifids:
2.9  Perform slow drain test of low-water cutof¥. - ::;A &l lls
4
. . . ircl : itilile?
2.10 Inspect gas piping for proper support and tightness. 'r:,e ;IITA Iniyg3se:
Circl /, d
| Circle one: Initisk;
2.10.1 Inspect fuel supply system and gas controls. ( @U N/A ﬁ
L4
2.10.2 Leak check gas controls and associated gas piping with a gas | ~Circleone: | [njgfle’
detector or soap suds. (s/u N/A
H l . I /
2.11 Inspect boiler room ventilation louvers and intake. - :I;A ]mz {is’
2.11.1 Listen for any unusual noises or conditions and correct as Circleone: | [nijdle
necessary. N/A
2.11.2 Report any needed corrections to the MC for corrective maintenance. Iniggs: /
2.11.3 Check combustion air supply openings to ensure that they are irgle one: | Initjdss
not closed or stopped up. N/A
Remarks:
403-A.006 Rev 4, Approval Date: 04/04/2016 Page 5 of 7
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st
. IEAIamos

NATIONAL LABORATORY
— My —

Preventive Maintenance Instruction

Low- and High-Pressure Steam Boiler and Low-Temperature
Water Heating Boiler [nspection, Testing, and Maintenance

403-A.006: Hot Water Boiler Yearly Fireside/Waterside
Inspection and Maintenance

Work Order No.. 556608+ Equipment ID No.: #7722~/
2.11.4 Inspect conditions of stacks and rain caps. e ::;‘:\

2.11.5 Inspect flue door gaskets to ensure they are in good leone: " [nitj
condition, and properly secured. S N/A
2.11.6 Replace if necessary. Inigal

3.0 POST-MAINTENANCE ACTIVITIES

NOTE Post-maintenance activities shail be conducted in accordance with the work
order package instructions (e.g., lockout/tagout, special instructions, etc.).
3.1  Close and secure front and rear flue doors. Inig
7 /
3.2 Hook up all associated piping and refill boiler. 12 g ' /
jrel : ith
3.3  Fire up boiler and check for air, gas, and water leaks. i Inipo=
U NA p
1
3.4  Check gas/air linkages and moving parts (on power burners ircle one: | Iniylafs:
that modulate) for positioning, tightness, and binding. U N/A
~
3.5 Check pilot burners and ignition equipment for proper Circleone: | [nit
condition and adjustment. U N/A
L
. . J ircle one: Initifls,
3.6 Visually check burner for proper combustion. @U N/A %%
3.7 Record all mechanical maintenance data, testing data, and other notable inisidls; 7
items,
e Combustion analysis is verifiable only with a flue gas analyzer and is
NOTE . . .
performed mainly on botlers with power burners.
Remarks:
403-A.006 Rev 4, Approval Date: 04/04/2016 Page 6 of 7
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Preventive Maintenance Instruction

J—-ﬂ"—) Low- and High-Pressure Steam Boiler and Low-Temperature
» Los Alamos Water Heating Boiler Inspection, Testing, and Maintenance
iy el 403-A.006: Hot Water Boiler Yearly Fireside/Waterside

Inspection and Maintenance

Work Order No.: 55 %@ K’FCB/ Equipment ID No.: Jﬁ/ A

3.8  Test water for proper chemical levels. Test and treat water as ircle one: lnit?i: //

defined on Datasheet 403-A.002. U N/A

3.9 Record all mechanical maintenance data, testing data, and other notable Inigj

items.
3.10 Notify MC that work on the boiler system is complete Inzi -/ /

Signature: Date: q / Z/ / é
Name of Craft Worker: Z Number:

Signatyfe: Date: / /
Foreman Verification: ZNumber: /725 v )

Signature: O Date: ? 122 1 /C

Remarks:

403-A.006 Rev 4, Approval Date: 04/04/2016 Page 7 of 7
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Preventive Maintenance Instruction
Low- and High-Pressure Steam Boiler and Low-Temperature
’ h?ﬁ.ﬁ'ﬂ!.‘l?ﬁ Water Heating Boiler Inspection, Testing, and Maintenance
S 403-A.002: Hot Water Boiler Water Treatment
Work Order No.: Equipment ID No.:

Instructions: Enter the requested information. All items marked 8 or Y are satisfactory.
Docurgent all items marked U, N, or N/A in the Remarks section below, noting the step number
and r&%. Notify the foreman or supervisor of problems involving imminent danger.

TA: \, Building: Room:

Date Inspectec}\\ / / Inspectors:

AN
1.0 PRE-MAIN}‘QNANCE ACTIVITIES

NOTE Preopeé\'{gal and pre-maintenance activities shall be conducted per the

work ordet\package, e.g., lockoutltaggﬂi\, permits, special instructions, etc.

1.1 Notify maintenance coordinator (MC) that wo f( will be in progress on the Initials:
boiler system. —

2.0 MAINTENANCE
2.1 Obtain a water sample from the b&?lram oyan accessible point on the hot | Initials:

water loop system.

22 Check sample ater f'or oiler water trea

Circle one: Initials:

to 10 ppm. S U NA

POy
POy

feeder.

NOTE Not all boiler systems have pot feeders. \

2.4  If the boiler does not have a pot feeder, isolate and drain the boiler and add

2.3 Ifrequired, add Garrett-Callahan Formula 1015L or equwto the pot Initials:

boiler water treatment chemical directly into the boiler using the vent o Initials:
other accessibie fitting. _
Remarks:
403-A.002 Rev 4, Approval Date: 04/04/2016 Page 1 of 2
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ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments

Preventive Maintenance Instruction
Low- and High-Pressure Steam Boiler and Low-Temperature

5 ..L,‘;'.’E',’.ﬁ'.a.m&? Water Heating Boiler Inspection, Testing, and Maintenance
e 403-A.002: Hot Water Boiler Water Treatment
Work Order No.: Equipment ID No.:

PO,

2.5  After addition of boiler water treatment chemical, circulate the
system for a minimum of 72 hours. Boilers without pot feeders / .
must be refilled before recirculation. Obtain a sample of the
boiler water and use the orthophosphate (O PO,) kit to test the
sample for PO, and pH. Boiler water treatment chemical
concentration should be 8 to 10 ppm.

Initials: |

PO,

L

3.0 POST-MAINTENANCE ACTIVITIES /

NOTE Post-maintenance activities shall be cgnéucted in accordance with the work
order package instructions (e.g., lockout/tagout, special instructions, etc.).

3.1  Notify MC that work on the boiler systeyls/complete.

Initials:

(\//

Name of Craft Worker: \\(‘-/ Z Number:;
Signature: ‘J\/ Date: / /

A
Name of Craft Worker: / Z Number:
Signature: Date: / /
Foreman Verificati Z Number:
Signature: Date: / /
Remarks:
403-A.002 Rev 4, Approval Date: 04/04/2016 Page 2 of 2
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ADESH-17-015 2016H2;.Title V P100-R2, Semi-Annual Monitoring Report | Attachments LA-UR-17-20687

Preventive Maintenance Instruction

/fl) Low- and High-Pressure Steam Boiler and Low-Temperature
- Los Alamos Water Heating Boiler Inspection, Testing, and Maintenance
aTONAL FARaRATORY 403-A.006: Hot Water Boiler Yearly Fireside/Waterside

Inspection and Maintenance

Work Order No.: _ 56 L0 K -of Equipment ID No.: _B/ - &

Instructions: Enter the requested information. All items marked 8 or Y are satisfactory.
Document all items marked U, N, or N/A in the Remarks section below, noting the step number
and reason. Notify the foreman or supervisor of problems involving imminent danger.

TA: 59  Building: Y Yo Room: (/2 ¢9
Date Inspected: _ 9§/ 272 / /{ Inspectors: 0 — "0 /C-—-—p
[

1.0 PRE-MAINTENANCE ACTIVITIES

NOTE Preoperational and pre-maintenance activities shall be conducted per the
work order package, e.g., lockout/tagout, permits, special instructions, etc.

! WARNING If purging of gas lines will be required during this maintenance,

2 ensure that the purging activity is addressed in the Integrated Work

Document (IWD). The following must be addressed (see Master Specification 23 1123):

1. Purged fuel gases shall be directly vented to a safe location outdoors, away from personnel and
ignition sources. This may be accomplished through permanent piping or temporary piping or
hosing.

2. [Ifitis not possible to vent purged gases outdoors, the following conditions must be met:

a. Purging activity must be approved by the LANL Fire Marshal based on a documented
justification detailing why outdoor venting is not possible and IWD.

b. Gas concentration in the space to which the purge is vented shall be maintained at no more
than 25% of the Lower Explosive Limit (LEL). For natural gas, the LEL is a concentration of
5% in air or 50,000 ppm. Therefore a maximum concentration of 12,500 ppm is allowed for
natural gas. The concentration may be controlled by providing adequate ventilation or by
limiting the amount of purge gas.

¢. Combustible gas detectors shall be used during the purging operation to monitor the gas
concentration.

d. Nonessential personnel shall be evacuated from the vicinity (including adjacent spaces)
during the purging operation.

€. Ignition sources in the purging space shall be controlled or eliminated.

NOTE Al repair work, adjustments, or the replacement of parts shall be done in
accordance with the manufacturer’s procedures, specifications,
recommendations, and instructions.

Remarks:

403-A.006 Rev 4, Approval Date: 04/04/2016 Page 1 of 7
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ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments LA-UR-17-20687

Preventive Maintenance Instruction
/-",,_) Low- and High-Pressure Steam Boiler and Low-Temperature
- Los Alamos Water Heating Boiler Inspection, Testing, and Maintenance
sedlil oy ni i\ 403-A.006: Hot Water Boiler Yearly Fireside/Waterside
Inspection and Maintenance
Work Order No.: 5SS LLoS-of Equipment ID No.: ,5 E(cd_} e
1.1 Notify maintenance coordinator (MC) that work will be in progress on the itials:
boiler system.

2.0 MAINTENANCE

NOTE These selected hot water boilers are mainly boilers with power burners that

have refractory in front and rear flue doors or have heat extractors in the
fire-tubes as are found in most one-pass boilers {Sellers). Hot water heating boilers with
atrospheric burners generally require minimal fireside preventative maintenance. Contact the
MSS-MP Boiler subject matter expert (SME) at 7-8550 with questions or concerns.

2.1 Lock and tag out electrical and all associated valves on boiler and shut off Ipitials:
gas supply.

2.2 Cool boiler, open air cock, and drain the boiler, Ipitials:

2.3 Perform an internal and external inspection after thorough ircle one: | Ipitials:
cleaning. G U N/A éﬁ_

2.3.1  Check the fireside furnace and fire-tubes for any evidence of | Circle one: itjals:
soot formation or corrosion. U N/A 452 i

2.3.2  Brush and vacuum furnace and fire-tubes if such conditions exist. IZ"/_E& :

2.3.3  Perform hydrostatic test based on the boiler’s Maximum
Allowable Working Pressure and/or facility potable water ircle one: f Ipitials:
pressure as long as the potable water pressure is at least 30 é U N/A
psi over boiler operating pressure.

2.3.4 Note if any boiler tubes and/or fittings are leaking, and repair as required. uitials:
For any major repairs (determined by the SME), request a work order for i"ﬁa 5

the repairs from the MC,
2.3.5 On one-pass boilers (Sellers), check condition of all heat Circle one; itjals:
extractors. S U @ M_
Remarks:
403-A.006 Rev 4, Approval Date: 04/04/2016 Page 2 of 7
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ADESH-17-015 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments LA-UR-17-20687

Preventive Maintenance Instruction
/.1—-} Low- and High-Pressure Steam Boiler and Low-Temperature
- Los Alamos Water Heating Boiler Inspection, Testing, and Maintenance
NATIONAL LASoRATORY 403-A.006: Hot Water Boiler Yearly Fireside/Waterside
Inspection and Maintenance
Work Order No.: 55 &6 &) Z"C{ Equipment ID No.: B}/U =

Circl : itials:
2.3.6  Check refractory materials. @":Je (:I‘;A 22'5“'
Ipitials:

2.3.7 Replace if needed.

2.4 Perform routine burner maintenance. Injpigls:
2.4.1 Observe temperature and operating pressure and general ircle one: | Ipitigls:
conditions. U N/A

2.4.2 Fire and cycle the burner.

2.5  Perform routine maintenance of circulating pump and expansion pump
equipment.

NN

. . Circle one:
2.5.1  Observe condition of expansion tank. @U N/A

—
—
=
n

M

2.5.2  Drain expansion tank if it is of a non-bladder type and refill ircle ong: nitials:
to reestablish an air cushion. 1] @

Circl B ials:
2.5.3  Check the air pressure on the bladder-type expansion tanks. @":Je ::;A .jl Is:

ircle one: itials:

2.54 Observe operation of circulating pumps. U NA

M

2.5.5 Lubricate pump motors. Initials:

l

2.6  Perform routine maintenance of entire combustion control equipment. Iﬁi;balsz
2.6.1 Check gas/air linkages and moving parts (on power burners Circle one: nitials:
that modulate) for positioning, tightness, and binding. U N/A &@__
Remarks:
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Preventive Maintenance Instruction
’:-‘—J Low- and High-Pressure Steam Boiler and Low-Temperature
s Los Alamos Water Heating Boiler Inspection, Testing, and Maintenance
"“m“:,f f,:’? paTORY 403-A.006: Hot Water Boiler Yearly Fireside/Waterside
Inspection and Maintenance
Work Order No.: _ 5% {Ec,oj’ o/ Equipment ID No.: B Hw - Z

2.6.2  Adjust air/fuel mixture as needed. Injfials:

S

, . . . Circle one: itials:
2.6.3 Test flame detection devices on boilers with flame scanners. @ U NA il

NN

2.64 Remove the flame scanner with the burner firing.

NOTE The burner should shut off as a flame failure condition.

2.6.5 Clean the flame scanner, reinstall and test programmer. itigls:

i

2.6.6  Check for proper operation as boiler goes through a firing ircle one: b;iti
cycle and light-off. U N/A
. .. Circle one: Initials:
2.6.7 Check all electrical control and circuitry. & U NA g/ﬂ

2.6.8 Inspect for cracked mercury tubes, separation of mercury,
cracked insulators (probe type), jumper tube conditions,
loose connections, poor or deteriorated wiring, improperly jccle one: | nitiafs:
used bypass switches, cutoff switches wired in parallel, shut- [ S N/A :
offs installed at improper levels, wedges behind mercury

o

tubes.
2.6.9 Observe operation of forced draft fan motors on boilers with . ] .
. . cle one: Ipitials:
power burners and induced draft fan motors on horizontal @ N/A
breeching where applicable.
2.6.10 Lubricate fan motors where necessary. lzlftzialx
2.7  Perform combustion and draft tests. lziéﬁ Is:
. . ; ircleone: | [pitials:
2.7.1  Visually inspect combustion. Q U NA 2 2
Remarks:
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Preventive Maintenance Instruction

/:\—) Low- and High-Pressure Steam Boiler and Low-Temperature
- Los Alamos Water Heating Boiler Inspection, Testing, and Maintenance
NATIONAL LARORATORY 403-A.006: Hot Water Boiler Yearly Fireside/Waterside

= [1T.1%4)

Inspection and Maintenance

Work OrderNo.: S S&6o 5 -< / Equipment IDNo.: _Z ey - 3\

NOTE Changes in flame shape, color, and sound are among early indicators of
potential combustion-related problems. Changes may be due to changes in

fuel pressure or gas/air linkage movement.

Circte one: tials:
2.8  Perform safety relief valve(s) pop test. @T'T’e ::’EA lz:"%ls‘
) Circle one: Inigi
2.8.1  Check pressure-reducing valve. @ U NA
. . . Ipitials:
2.8.2  Replace the strainer in the valve if needed. [' ﬁbé
Circl : itials:
2.9  Perform slow drain test of low-water cutoff. Cs Ir:: DNH;A &" pois
Cirel : itials:
2.10 Inspect gas piping for proper support and tightness. é 'r:’e ;:;A anmals.
Circl g itk
2.10.1 Inspect fuel supply system and gas controls. @ ":Je ONn;'A QWIS'
2.10.2 Leak check gas controls and associated gas piping with a gas ircle one: | Ipitials:
detector or soap suds. U N/A M
Circl : itials:
2.11 Inspect boiler room ventilation louvers and intake. “:Je :l;A ]é:lt'/_bals‘

2.11.1 Listen for any unusual noises or conditions and correct as ircle one: nitials:
necessary. S/ U N/A

2.11.2 Report any needed corrections to the MC for corrective maintenance.

HEE

2.11.3 Check combustion air supply openings to ensure that they are ircle one: d s
not closed or stopped up. U N/A

Remarks:
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Preventive Maintenance Instruction

% Low- and High-Pressure Steam Boiler and Low-Temperature
s Los Alamos Water Heating Boiler Inspection, Testing, and Maintenance
=g 403-A.006: Hot Water Boiler Yearly Fireside/Waterside

Inspection and Maintenance

Work Order No.: $S QQO? - ( Equipment ID No.: :g-—h‘a-s ';r(.

- . jrcle one: Ipitials:
2.11.4 Inspect conditions of stacks and rain caps. éu N/A 4 %
2.11.5 Inspect flue door gaskets to ensure they are in good ircleone: | {njtigls:
condition, and properly secured. S$/U N/A M
2.11.6 Replace if necessary. Ieitials:
3.0 POST-MAINTENANCE ACTIVITIES
NOTE Post-maintenance activities shall be conducted in accordance with the work
order package instructions (e.g., lockout/tagout, special instructions, etc.).
3.1 Close and secure front and rear flue doors. Id i!ﬁ N
3.2 Hook up all associated piping and refill boiler. I@iﬁti f:
. . . ircle one: Indtials:
3.3  Fire up boiler and check for air, gas, and water leaks. g U N/A %
3.4  Check gas/air linkages and moving parts (on power burners Circle one: ?tials:
that modulate) for positioning, tightness, and binding. @ U N/A 7/&
3.5  Check pilot burners and ignition equipment for proper Circleone: | Ipitials:
condition and adjustment. U N/A
s : Circl : itials:
3.6 Visually check burner for proper combustion. @":’e :17‘\ Injfials:
3.7 Record all mechanical maintenance data, testing data, and other notable Ipitials:
items.

NOTE Combustion analysis is verifiable only with a flue gas analyzer and is
performed mainly on boilers with power burners.

Remarks:
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Preventive Maintenance Instruction
/ﬁ—) Low- and High-Pressure Steam Boiler and Low-Temperature
s Los Alamos Water Heating Boiler Inspection, Testing, and Maintenance
MALIGH S SO 403-A.006: Hot Water Boiler Yearly Fireside/Waterside
Inspection and Maintenance
Work Order No.: S<(LL.00 X-0 ( Equipment ID No.: B f!lw -7
3.8  Test water for proper chemical levels. Test and treat water as Circle one: itials:
defined on Datasheet 403-A.002. (S)U N/A gg_
3.9 Record all mechanical maintenance data, testing data, and other notable Ipitiais:
items. M
3.10 Notify MC that work on the boiler system is complete. ZI ig ?5:

Name of Craft Worker: ) 1,055 ﬁdfﬂﬂ-m C ZNumber: /378¢S

Signature: Q _ (//(—]‘{Q Date: 7 123 1/

aﬂfZ\/ Z Number; =9 /A4~
Signature:~= Date: 9 / 9&/ i’ é

Forema @on ;%gb"“tﬁ 5@@4{ Z Number: /77&2‘7):
Signéture: /("\ / Date: 5 /Z; | L

Name of Craft Wo

Remarks:
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N Preventive Maintenance Instruction
’ . Al Low- and High-Pressure Steam Boiler and Low-Temperature
N.Qin ueon.-mv Water Heating Boiler Inspection, Testing, and Maintenance
I 403-A.002: Hot Water Boiler Water Treatment
Work OrderNo.: 55 &b OXC) Equipment [D No.: _ B Howo - %

Instructions: Enter the requested information. All items marked 8 or Y are satisfactory.
Document all items marked U, N, or N/A in the Remarks section below, noting the step number
and reason. Notify the foreman or supervisor of problems involving imminent danger.

TA: %  Building: Y46  Room: V¥ 20% ~ LA
Date Inspected: _ ] /2% 1< Inspectors: Y — ( /L

1.0 PRE-MAINTENANCE ACTIVITIES

NOTE Preoperational and pre-maintenance activities shall be conducted per the
work order package, e.g., lockout/tagout, permits, special instructions, etc.

1.1  Notify maintenance coordinator (MC) that work will be in progress on the Ipjtigls:
boiler system. _MS_

2.0 MAINTENANCE

2.1  Obtain a water sample from the boiler drain or an accessible point on the hot itiajs:
water loop system.

2.2 Check sample water for boiler water treatment chemical
concentration and pH. Use orthophosphate (O-PQy) field test

kit, Boiler water treatment chemical concentration should be 8 Cirgle one: | Igitials:
PO, 2.  pH_$.0

PO, pH

2.3 I[frequired, add Garrett-Callahan Formula 1015L or equivalent to the pot Ipitials:
feeder. iﬁ_

NOTE Not all boiler systems have pot feeders.

2.4  If the boiler does not have a pot feeder, isolate and drain the boiler and add
boiler water treatment chemical directly into the boiler using the vent or
other accessible fitting.

Initials:

Remarks: _ADDED 1 /2 CalloN S oF [OISL  meef) To LETTTT
In 7L HB,
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AN Preventive Maintenance Instruction
L ) Ala Low- and High-Pressure Steam Boiler and Low-Temperature
E N.Qosm mm Water Heating Boiler Inspection, Testing, and Maintenance
B 403-A.002: Hot Water Boiler Water Treatment
Work Order No.: Equipment ID No.:

2.5  After addition of boiler water treatment chemical, circulate the
system for a minimum of 72 hours. Boilers without pot feeders
must be refilled before recirculation. Obtain a sample of the
boiler water and use the orthophosphate (O POy) kit to test the

. . Circleone: | [nitials:
sample for PO, and pH. Boiler water treatment chemical S U NA
concentration should be 8 to 10 ppm.

PO, pH
PO, pH
|

3.0 POST-MAINTENANCE ACTIVITIES

NOTE Post-maintenance activities shall be conducted in accordance with the work
order package instructions (e.g., lockout/tagout, special instructions, etc.).

3.1 Notify MC that work on the boiler system is complete. [nitials:

Name of Craft Worker:){uf\.fi‘ bl /3[:&#-( A Z Number: / 57 23 Vj—
Signature: O 4M Date: 7 123% 1/6

/
Name of Craft Worket: « /2 MM 7 Number~_Jo ~/#

Signatuy ’/ rﬂ// é// Date: 7 12T 1 4L
n: /

Foremap' Verificatio Z Number:

Signature: Date: / /
Remarks:
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Preventive Maintenance Instruction
ll) Low- and High-Pressure Steam Boiler and Low-Temperature
- Los Alamos Water Heating Boiler Inspection, Testing, and Maintenance
bl ol 403-A.006: Hot Water Boiler Yearly Fireside/Waterside
Inspection and Maintenance
Work OrderNo.:  T54L,6G X </ Equipment ID No.: B,L{L,_, =)

Instructions: Enter the requested information. All items marked $ or Y are satisfactory.
Document all items marked U, N, or N/A in the Remarks section below, noting the step number
and reason. Notify the foreman or supervisor of problems involving imminent danger.

TA: S94  Building: QQO Room: {/26¥ ) ~
Date Inspected: & 12y 4 [6 Inspectors: v — ’J /\/?
/

1.0 PRE-MAINTENANCE ACTIVITIES

NOTE Preoperational and pre-maintenance activities shall be conducted per the
work order package, e.g., lockout/tagout, permits, special instructions, etc.

! WARNING If purging of gas lines will be required during this maintenance,

2 ensure that the purging activity is addressed in the Integrated Work

Document (IWD). The following must be addressed (see Master Specification 23 1123):

1. Purged fuel gases shall be directly vented to a safe location outdoors, away from personnel and
ignition sources. This may be accomplished through permanent piping or temporary piping or
hosing.

2. [fitis not possible to vent purged gases outdoors, the following conditions must be met:

a. Purging activity must be approved by the LANL Fire Marshal based on a documented
justification detailing why outdoor venting is not possible and [WD.

b. Gas concentration in the space to which the purge is vented shall be maintained at no more
than 25% of the Lower Explosive Limit (LEL). For natural gas, the LEL is a concentration of
5% in air or 50,000 ppm. Therefore a maximum concentration of 12,500 ppm is allowed for
natural gas. The concentration may be controlled by providing adequate ventilation or by
limiting the amount of purge gas.

¢. Combustible gas detectors shall be used during the purging operation to monitor the gas
concentration.

d. Nonessential personnel shall be evacuated from the vicinity (including adjacent spaces)
during the purging operation.

e. Ignition sources in the purging space shall be controlled or eliminated.

NOTE All repair work, adjustments, or the replacement of parts shall be done in
accordance with the manufacturer’s procedures, specifications,
recommendations, and instructions.

Remarks:
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Preventive Maintenance Instruction
’:\—) Low- and High-Pressure Steam Boiler and Low-Temperature
s Los Alamos Water Heating Boiler Inspection, Testing, and Maintenance
MATIONAL LAS JRATORY 403-A.006: Hot Water Boiler Yearly Fireside/Waterside
Inspection and Maintenance
Work Order No.:  $$ ¢ o8 -6/ Equipment ID No.: /Tt uo “?
1.1 Notify maintenance coordinator (MC) that work will be in progress on the Injyial

ﬁ:

boiler system.

2.0 MAINTENANCE

NOTE These selected hot water boilers are mainly boilers with power burners that
have refractory in front and rear flue doors or have heat extractors in the
fire-tubes as are found in most one-pass boilers (Sellers). Hot water heating boilers with
atmospheric burners generally require minimal fireside preventative maintenance. Contact the
MSS-MP Boiler subject matter expert (SME) at 7-8550 with questions or concerns.

2.1  Lock and tag out electrical and all associated valves on boiler and shut off Injtials:
gas supply.

N

§

2.2 Cool boiler, open air cock, and drain the boiler.

2.3 Perform an internal and external inspection after thorough {,.(%ircle one: | [pitials:

cleaning, (S$'U N/A zﬂ_

2.3.1  Check the fireside furnace and fire-tubes for any evidence of | Circieone: | [yitia]s:
soot formation or corrosion. U N/A

2.3.2 Brush and vacuum furnace and fire-tubes if such conditions exist. b

[ [

2.3.3  Perform hydrostatic test based on the boiler’s Maximum
Allowable Working Pressure and/or facility potable water ircle one: itials:
pressure as long as the potable water pressure is at least 30 (9 U N/A
psi over boiler operating pressure.

¥

2.3.4  Note if any boiler tubes and/or fittings are leaking, and repair as required.
For any major repairs (determined by the SME), request a work order for
the repairs from the MC.

itials:

N

2.3.5 On one-pass boilers (Sellers), check condition of all heat Circle one: itials:
extractors. @ U N/A ﬁﬂ__
Remarks:
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Preventive Maintenance Instruction
Low- and High-Pressure Steam Boiler and Low-Temperature
Water Heating Boiler Inspection, Testing, and Maintenance

403-A.006: Hot Water Boiler Yearly Fireside/Waterside
Inspection and Maintenance

Work Order No.: S SCLoa k-6

Equipment ID No.: /3 Ha—i = 3

2.3.6  Check refractory materials.

ircle one:
é U NA

itigle:

R

2.3.7 Replace if needed. Iz!tigal‘r':
. : itials:
2.4  Perform routine burner maintenance. & )
2.4.1 Observe temperature and operating pressure and general Circle one: itials:
conditions. @ U NA /
2.4.2  Fire and cycle the burner. li?iy‘g}s:
2.5  Perform routine maintenance of circulating pump and expansion pump Injtials:
equipment. M
.. . irgle one: nitials:
2.5.1 Observe condition of expansion tank. U N/A d 7
2.5.2  Drain expansion tank if it is of a non-bladder type and refill Circle ong: | Initials:
to reestablish an air cushion. S U N/ Q_.zd_
. . igcle one: nitials:
2.5.3  Check the air pressure on the bladder-type expansion tanks. ( s ;U: N/A é 22
. ; . Circle one: Ipitials:
2.54  Observe operation of circulating pumps. /-_9 U NA é [
2.5.5 Lubricate pump motors. Q‘ i}i/ar:
2.6  Perform routine maintenance of entire combustion control equipment.

2.6.1  Check gas/air linkages and moving parts (on power burners Circle one: itials:
that modulate) for positioning, tightness, and binding. U N/A M
Remarks: _MeDE Mool STTCL T TW HICH [FLRE DPRPS THTS
Lo Pullt WHCN Bo(GL TURW] OM .,
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|

Preventive Maintenance Instruction
—’f‘—} Low- and High-Pressure Steam Boiler and Low-Temperature
+ Los Alamos Water Heating Boiler Inspection, Testing, and Maintenance
NATIONAL LAGoRATORY 403-A.006: Hot Water Boiler Yearly Fireside/Waterside
Inspection and Maintenance
Work Order No.: §56LOY ~<f Equipment IDNo.: __ (9H &= - 3
2.6.2  Adjust air/fuel mixture as needed. Iiitbais:

. . L : Circle cne: itials:
2.6.3 Test flame detection devices on boilers with flame scanners. CS U N/A Injtials

2.6.4 Remove the flame scanner with the burner firing. ptigls:

The burner should shut off as a flame failure condition.

2.6.5 Clean the flame scanner, reinstall and test programmer. Injtials:

2.6.6  Check for proper operation as boiler goes through a firing Circle one: | [pitials:
cycle and light-off, (8’u NA ég_

2.6.7 Check all electrical control and circuitry. r:’Ie ::;:A %

2.6.8  Inspect for cracked mercury tubes, separation of mercury,
cracked insulators (probe type), jumper tube conditions,

loose connections, poor or deteriorated wiring, improperly ircle one: lnit7igls:
used bypass switches, cutoff switches wired in parallel, shut- UNA |7
offs installed at improper levels, wedges behind mercury

tubes.

2.6.9  Observe operation of forced draft fan motors on boilers with Circle one: e
power burners and induced draft fan motors on horizontal /4 N ”" auys'
breeching where applicable. {

2.6.10 Lubricate fan motors where necessary.

2.7  Perform combustion and draft tests. itials

Al

] B
2.7.1  Visually inspect combustion. (/ Ue ::;A [
Remarks:
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Preventive Maintenance Instruction
—{J-} Low- and High-Pressure Steam Boiler and Low-Temperature
> Los Alamos Water Heating Boiler Inspection, Testing, and Maintenance
RATIOHN LaRoaiTORY 403-A.006: Hot Water Boiler Yearly Fireside/Waterside
Inspection and Maintenance
Work Order No.: § 56605-0/ Equipment ID No.: B 4/e) - >

NOTE. Changes in flame shape, color, and sound are among early indicators of
potential combustion-related problems. Changes may be due to changes in

fuel pressure or gas/air linkage movement.

ircl : itials:
2.8  Perform safety relief valve(s) pop test. ":Je ‘;:;A igls:

3

jrcle one: Initials:

2.8.1  Check pressure-reducing valve. U N/A

’%;.

[ritials:

S.

2.8.2  Replace the strainer in the valve if needed.

. ircle one: Initials:

2.9  Perform slow drain test of low-water cutoff.
UNA [/
. s . ircl : itials:
2.10 Inspect gas piping for proper support and tightness. é ":’e (:ITA H
2.10.1 Inspect fuel supply system and gas controls. @F lr:'le ::F:A wls_

2.10.2  Leak check gas controls and associated gas piping with a gas | Circie one:

e

detector or soap suds. @ U N/A
: et . Circle one: itials:
2.11 Inspect boiler room ventilation louvers and intake. @ U NA ézlitﬁl Is:
2.11.1 Listen for any unusual noises or conditions and correct as ircleone; | Ipitials:
necessary. S)U N/A ’[:;[2

2.11.2  Report any needed corrections to the MC for corrective maintenance. itals:

PN

—_—
=
ol

2.11.3 Check combustion air supply openings to ensure that they are /Ci\rcle one:
not closed or stopped up. {(SU NA

Remarks:
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Preventive Maintenance Instruction
/j_) Low- and High-Pressure Steam Boiler and Low-Temperature
» Los Alamos Water Heating Boiler Inspection, Testing, and Maintenance
ol Al 403-A.006: Hot Water Boiler Yearly Fireside/Waterside
Inspection and Maintenance
Work Order No.:{{ééO? -G/ Equipment ID No.: S a3

e . jrcle one: itials:
2.11.4 Inspect conditions of stacks and rain caps. @ U NA h
2.11.5 Inspect flue door gaskets to ensure they are in good Circle one: J-iti Is:
condition, and properly secured. U N/A A
2.11.6 Replace if necessary. ?f &

3.0 POST-MAINTENANCE ACTIVITIES

NOTE Post-maintenance activities shall be conducted in accordance with the work
order package instructions (e.g., lockout/tagout, special instructions, etc.).

3.1 Close and secure front and rear flue doors. Q i:tﬁialsz
3.2 Hook up all associated piping and refill boiler. é ;/_q.,iti .
. . . ircle one: jtials:
3.3  Fire up boiler and check for air, gas, and water leaks. U N/A &L—
3.4 Check gas/air linkages and moving parts (on power burners /eyc!e one: | [nitials:
that modulate) for positioning, tightness, and binding.  s’u NIA %
3.5  Check pilot burners and ignition equipment for proper Circleone: | [pjtials:
condition and adjustment. S5 U N/A z@
. . Circle one: Initials:
3.6  Visually check burner for proper combustion. @ U NA é 2
3.7 Record all mechanical maintenance data, testing data, and other notable Iptitials:
items. & 7

NOTE Combustion analysis is verifiable only with a flue gas analyzer and is
performed mainly on boilers with power bumers.

Remarks:

403-A.006 Rev 4, Approval Date: 04/04/2016 Page 6 of 7

Attachment Packgage Page 1362 of 2096



ADESH-17-015 ° 2016H2, Title V P100-R2, Semi-Annual Monitoring Report | Attachments LA-UR-17-20687

Preventive Maintenance Instruction

ﬁ-) Low- and High-Pressure Steam Boiler and Low-Temperature
> Los Alamos Water Heating Boiler Inspection, Testing, and Maintenance
AL CHEL EARORATORY 403-A.006: Hot Water Boiler Yearly Fireside/Waterside

Inspection and Maintenance

Work Order No.: 55 CC.G Y -G/ Equipment IDNo.: __ D& < - %

3.8  Test water for proper chemical levels. Test and treat water as Circleone: | [Ipjtials;
defined on Datasheet 403-A.002. (SU NIA M

3.9 Record all mechanical maintenance data, testing data, and other notable ia]s:
items.

3.10 Notify MC that work on the boiler system is complete. ! /%

Name of Craft Worker: a0 7 Z Number: / 9 ’ 9- ?;—
Signature: Q v Date: 9 / Z; / =
Name of Craft Wo er // /C—\ - Z Number: T ?ZO f‘

Signature: M / Date: ?’/ ”zéi( e

Foreman/Ver C_ ZNumber: /7 7?‘//[’

if]
Signafure: @ /u Date: P 123 1 /G

Remarks:
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