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External Combustion 
Natural Gas Usage and Rolling 12-Month Total
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ATTACHMENT A807.B.

External Combustion 
RLUOB Boilers Natural Gas and Fuel Oil Usage
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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   
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ATTACHMENT A807.C. & D.

External Combustion 
Fuel Oil Sulfur Content
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LANL Operating Permit P100-R2 | Monitoring Period July–December 2016 

 
 

 

 

 

 

Attachment A807.C. & D. – External Combustion 

Fuel Oil 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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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 A807.F. 

External Combustion
Operational Inspection for Sources listed in Table 800.A.
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Facility : F08 Unit : Proj :
Task Title : ST 1Y TA16 STEAM PLANT WATERSIDE/ FIRESIDE PM
W/O Type : PM W/O Group : UTIL Task Priority : 4
Planner : 189099   LOPEZ   THERESA  M
W/O 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 Reqmt : TASK SPECIFC

Work Order Task

00547830 01

MASTER

Date: 04/26/2016

Work Order Task Written To

Facility : F08 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 : Complete Date :

Work Order Task Instructions

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

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

QC Requirements / Comments
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Facility : F08 Unit : Proj :
Task Title : ST 1Y TA16 STEAM PLANT WATERSIDE/ FIRESIDE PM
W/O Type : PM W/O Group : UTIL Task Priority : 4
Planner : 189099   LOPEZ   THERESA  M
W/O 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 Reqmt : TASK SPECIFC

Work Order Task

00547830 01

MASTER

Date: 04/26/2016

Work Completion Signatures

Name Function/Dept. Date

Comments

(rework?)

Cost Accounting

Cost Center : P2030A Activity : 640CL000

Percentage : 100 Acct No : XU5000 Sub Acct : 7E2P0016
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Facility : F08 Unit : Proj :
Task Title : ST 1Y TA16 STEAM PLANT WATERSIDE/ FIRESIDE PM
W/O Type : PM W/O Group : UTIL Task Priority : 4
Planner : 189099   LOPEZ   THERESA  M
W/O 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 Reqmt : TASK SPECIFC

Work Order Task

00547830 01

MASTER

Date: 04/26/2016
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Form 2103

Integrated Work Document (IWD) Part 3, 
Validation and Work Release

IWD #:_     __________ Revision #:_     ____________ Work Release
By signing below, I 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, I have verified the following:
• I have verified authorization by ensuring approval signatures of the RLM and FOD.
• I 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.
• I have conducted the pre-job briefing, and all workers have been briefed. 
• I have ensured coordination with any required FOD work-area representatives (e.g., area work coordinators).

Primary PIC (Signature/Z#/Date) Required: ________________________________________________________________
Alternate PIC Signatures acknowledges PIC authority is assumed for the first time (Note: Alternate PICs are required to sign 
only once, but formal handoff includes conferring with previous PIC to 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?
• What controls, preventive measures, and bounding conditions are needed?
• 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?
• Are there lessons learned from previous similar work?
• Is other information needed to perform this activity 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, I agree to the following:

• I agree to follow the work steps and implement the controls as written as applicable to my work assignments.
• I agree to pause/stop work when conditions or hazards change or when I encounter unexpected conditions during the 

execution of work, or when work cannot be performed as written, or instructions become unclear during execution.
• I confirm that I am authorized, qualified, and fit to perform the work.

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

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

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

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

ferring with previous PIC to obtain all 

ed:: __

• I confirm that I am author
Worker (Signature/Z#/Date) r

( g )Worker (Signature/Z#/Date)r

Worker (Signature/Z#/Date)r

Worker (Signature/Z#/Date)r

Worker (Signature/Z#/Date)r

__________________

___________________________________________________________________________________________ __

g

__________________________
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AP-WORK-002:  Attachment 11
Maintenance and Site Services

Work Completion Form

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

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:
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AP-WORK-002:  Attachment 11
Maintenance and Site Services

Work Completion Form

AP-WORK-002.11                                         Rev. 13, Approved:  12/05/2014 Page 2 of 2

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

Page 3 of 13
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Utilities & Institutional Facilities Operations Procedure UI-PROC-71-10-211-R2 
Calibration of Level Transmitters

Page 4 of 13
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Utilities & Institutional Facilities Operations Procedure UI-PROC-71-10-211-R2 
Calibration of Level Transmitters

Page 5 of 13

  

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 (I&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 (UI) Instrumentation & Controls (I&C) 
System Specialists, Instrument Specialists, Electricians, System Engineer

3 Prerequisites

1. Required training and qualifications:

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

Page 6 of 13

  

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 I&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.

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

3. 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:

• 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

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

Supplies, materials, parts

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

2. Teflon tape or other pipe thread sealant aids.
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Utilities & Institutional Facilities Operations Procedure UI-PROC-71-10-211-R2 
Calibration of Level Transmitters

Page 7 of 13

  

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

Page 8 of 13

  

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. Identification number (serial number)

d. I&C file number (if present)

6. Record 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

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

Page 9 of 13

  

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 Article.

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

Page 10 of 13

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

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

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

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

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

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

11. Release pressure on Pressure Standard and Test Article.

12. 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.

2. 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.

3. 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.
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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?

Yes No

2. 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 UI records program.

9 Abbreviations, Acronyms, and Terms

Abbreviation, 
Acronym, or 

Term
Definition

ESH Environment, Safety, and Health

I&C Instrumentation and Controls

NIST National Institute of Standards and Technology
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Abbreviation, 
Acronym, or 

Term
Definition

mA milliamperes

OJT On-the-job-training

OSHA Occupational Safety and Health Administration

PPE Personal Protective Equipment

Pressure 
Standard Calibration Pressure Standard used in procedure

psig pounds per square inch - gauge

Test Article Level Transmitter being calibrated

UI 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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Page 13 of 13

Attachment 1. Level Pressure Transmitter Calibration Form

Transmitter Data:
Application: Level Transmitter Date:
ID Number: LIT-101 Serial Number:
Location: Pajarito Road Tank 590014 Model:
Specific Location: In Pit Manufacturer:

Range:

Specific Procedure:
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:
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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: I&C personnel.

3 Prerequisites

1. Qualifications/training/experience:

a. Understanding of UI procedures and work processes

b. Current on UI 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:

UI-PROC-60-10-110, Calibration Program

UI-PROC-71-10-255, Calibration of Pressure Indicators

2. Training decision: process briefing with roster prior to performance of work
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3. 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

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

2. Personal Protective Equipment (PPE):

• Safety glasses with side shields

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

5 Equipment, Supplies, Etc.

1. Calibration Pressure Standard

a. NIST-traceable calibration appropriate to the range of Test Article

b. Precision at least 4 times precision of Test Article

2. 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. 

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

4. 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

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

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

3. 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. 

4. 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. 
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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.

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

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

4. 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.

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

6. 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.

7. 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:

Port P1: 0 to 40 inches of water column (WC) (0 to 1.44 psig)

Port P2: -160 to 160 inches of water column (WC) (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, which may be used only when in current calibration, as verified by 
Calibration Coordinator.
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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. Identification 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. Identification 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. 
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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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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.

3. Release pressure on Pressure Standard and Test Article.

4. 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.

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

a. For instance, 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). 

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

4. 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.

5. 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. 
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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?

Yes        No

2. All tasks 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 UI records program.

9. Abbreviations, Acronyms, and Terms

Abbreviation, 
Acronym, or 

Term
Definition

DP differential pressure

ESH Environment, Safety & Health

I&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 

Term
Definition

Test Article DP flow transmitter to be calibrated 

UI 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 UI 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.

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

Attachment Packgage Page 1173 of 2096



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&I 
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&I 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.

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

Attachment Packgage Page 1176 of 2096



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&I System engineer is to review and 
sign off on Attachment 3.
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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&I 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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Pressure and Flue Gas Analysis

“ wc
High Pilot Pressure
Low Pilot Pressure
Blower Pressure

MSS Rep____________________________    Date______________

Released for Operations by U&I 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 _____________ 

Lightoff Readings Low NOx Readings
Manifold Pressure (“wc)
Combustion Chamber Pressure (“wc)
Main Gas Pressure (psig)
O2 (%)
CO (ppm)
NOx (ppm)

Page 2 of 3 
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FUNCTIONAL CHECKLIST

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

� Steam system
o Traps
o Y- strainers

� Condensate return system
� Gas system
� Motors operational
� Pumps operational
� Feed water system
� Chemical feed system
� Blowdown system

o Valve controlling continuous blowdown
� Electrical system
� Safety shutdown
� Building

o Lights operational
o Heating system
o Life safety

COMMENTS:__________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

MSS Rep____________________________    Date_______________

Released for Operations by U&I 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 3 of 3 
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Utilities & Institutional Facilities Maintenance Procedure UI-PROC-71-10-231-R1
Calibration of Pressure Transmitters

Page 3 of 15
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Utilities & Institutional Facilities Maintenance Procedure UI-PROC-71-10-231-R1
Calibration of Pressure Transmitters

Page 4 of 15

This page intentionally left blank.

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

Attachment Packgage Page 1193 of 2096



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

Page 5 of 15

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 (UI) procedures and work control processes 

b. Current on UI 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

1. Required Personal Protection Equipment (PPE):

• Hardhat

• Safety glasses with side shields

  –  Must be worn for all pressure transmitter calibration activities. 

• Steel toe safety shoes

• Ear protection

• Gloves

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. 

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

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

5 Equipment, Supplies, etc.

1. Equipment, tools, instruments: 

• 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. If instrument 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). 

2. 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)

3. 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

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

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

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

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

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

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

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

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

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

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

15. Release the pressure on the standard and the test article.

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

7.2.2 Adjust Zero and Span

1. 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.

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

7.2.3 Calibration Data

1. Apply 0% scale to the test article.

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

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

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

5. Apply 50% of scale pressure to the test article and the standard. Read the standard to adjust 
the pressure.  
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6. Record Test article reading and standard reading on Calibration Form under “Calibration 
data,” 50% reading.

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

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

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

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

11. Release the pressure on the standard and the test article.

12. 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.

2. 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.

3. 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?

Yes      No
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2. All tasks 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 UI records program.

9 Abbreviations, Acronyms, and Terms

Abbreviation, 
Acronym, or 

Term
Definition

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

UI Utilities & Institutional Facilities

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

Attachment Packgage Page 1200 of 2096



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

Page 12 of 15

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: Low Pressure Gas Date:

ID Number: PIT-101 Serial Number:

Location: TA-3-22 Power Plant 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 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

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

Attachment Packgage Page 1204 of 2096



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

Attachment Packgage Page 1205 of 2096



 
Bo

ile
r 

Ro
om

s 
In

-S
er

vi
ce

TA
-0

9 
an

d 
TA

-1
6

B
oi

le
r

D
es

cr
ip

tio
n

B
oi

le
r 

E
le

c.
 

L
O

/T
O

Fe
ed

 
W

at
er

 
C

on
tr

ol
A

lte
rn

at
or

Fe
ed

 
W

at
er

 
Pa

ne
l

St
ea

m
 

H
ea

de
r

M
ak

e-
U

p 
W

at
er

Q
ui

ck
 F

ill

C
on

t. 
B

lo
w

 
D

ow
n 

V
al

ve

D
ra

in
 

V
al

ve
s o

n 
O

pe
r.

 
B

oi
le

r
G

as
 V

al
ve

16
-1

48
0

B
S-

A
 F

ire
/W

at
er

PP
A

 C
K

T 
4

N
/A

N
/A

N
/A

Y
es

Y
es

Y
es

Y
es

4
Y

es

16
-1

48
0

B
S-

B
 F

ire
/W

at
er

PP
A

 C
K

T 
10

N
/A

N
/A

N
/A

Y
es

Y
es

Y
es

Y
es

4
Y

es

16
-1

48
7

B
S-

A
 F

ire
/W

at
er

PP
A

 C
K

T 
10

N
/A

N
/A

N
/A

Y
es

Y
es

Y
es

Y
es

4
Y

es

16
-1

48
7

B
S-

B
 F

ire
/W

at
er

PP
A

 C
K

T 
4

N
/A

N
/A

N
/A

Y
es

Y
es

Y
es

Y
es

4
Y

es

16
-1

49
1

B
S-

A
 F

ire
/W

at
er

PP
A

 C
K

T 
4

N
/A

N
/A

N
/A

Y
es

Y
es

Y
es

Y
es

4
Y

es

16
-1

49
1

B
S-

B
 F

ire
/W

at
er

PP
A

 C
K

T 
10

N
/A

N
/A

N
/A

Y
es

Y
es

Y
es

Y
es

4
Y

es

16
-1

49
2

B
S-

A
 F

ire
/W

at
er

PP
A

 C
K

T 
4

N
/A

N
/A

N
/A

Y
es

Y
es

Y
es

Y
es

4
Y

es

16
-1

49
2

B
S-

B
 F

ire
/W

at
er

PP
A

 C
K

T 
10

N
/A

N
/A

N
/A

Y
es

Y
es

Y
es

Y
es

4
Y

es

09
-0

28
2

B
S-

A
 F

ire
/W

at
er

PP
A

 C
K

T 
4

N
/A

N
/A

N
/A

Y
es

Y
es

Y
es

Y
es

4
Y

es

09
-0

28
2

B
S-

B
 F

ire
/W

at
er

PP
A

 C
K

T 
10

N
/A

N
/A

N
/A

Y
es

Y
es

Y
es

Y
es

4
Y

es

AD
ES

H-
17

-0
15

20
16

H2
, T

itle
 V

 P
10

0-
R2

, S
em

i-A
nn

ua
l M

on
ito

rin
g R

ep
or

t | 
At

tac
hm

en
ts   

    
    

    
    

    
    

    
    

    
    

    
    

    
    

 LA
-U

R-
17

-2
06

87

At
tac

hm
en

t P
ac

kg
ag

e P
ag

e 1
20

6 o
f 2

09
6



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

Attachment Packgage Page 1207 of 2096



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

Attachment Packgage Page 1208 of 2096



Utilities & Institutional Facilities Maintenance Procedure UI-PROC-76-28-010-R0
TA-09/16 Steam Plants – Annual Boiler Waterside/Fireside Checklist

Page 3 of 18

Table of Contents

1 Purpose .................................................................................................................................................. 5

2 Scope/Applicability.................................................................................................................................. 5

3 Prerequisites........................................................................................................................................... 5

4 Precautions and Limitations.................................................................................................................... 6

5 Equipment, Supplies, etc. ....................................................................................................................... 6

6 Responsibilities....................................................................................................................................... 6

7 Work Steps ............................................................................................................................................. 6

7.1 Introduction.................................................................................................................................. 6

7.2 Inspection/Maintenance .............................................................................................................. 8

7.3 Waterside Inspection................................................................................................................... 8

7.4 Fireside Inspection ...................................................................................................................... 9

7.5 Post-Maintenance ....................................................................................................................... 9

8 Records ................................................................................................................................................ 11

9 Abbreviations, Acronyms, and Terms................................................................................................... 11

10 References.......................................................................................................................................... 12

11 Appendices and Attachments ............................................................................................................. 12

Attachment 1. Boiler Checklist ............................................................................................................ 13

Attachment 2. Baseline Settings ......................................................................................................... 17

Attachment 3. Approved Steam Safety Valves ................................................................................... 18

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

Attachment Packgage Page 1209 of 2096



Utilities & Institutional Facilities Maintenance Procedure UI-PROC-76-28-010-R0
TA-09/16 Steam Plants – Annual Boiler Waterside/Fireside Checklist

Page 4 of 18

This page intentionally left blank.

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

Attachment Packgage Page 1210 of 2096



Utilities & Institutional Facilities Maintenance Procedure UI-PROC-76-28-010-R0
TA-09/16 Steam Plants – Annual Boiler Waterside/Fireside Checklist

Page 5 of 18

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: UI Maintenance Manager, Maintenance Engineer, Maintenance Superintendent

3 Prerequisites

1. Required training and qualifications: 

a. Utilities & Institutional Facilities (UI) 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-NOx 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 checklist.

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

1. 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. 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

3. Boiler output pressure: 80 psig

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

4. There are three pressure switches on top of each boiler: high pressure steam shutdown (High Limit) 
switch; operating pressure control (OPC) switch; Low-NOx cold start limit control (CSLC) switch.

5. 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-NOx 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-NOx steam pressure (CSLC) switch: 20 psig

6. 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.

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

8. For all boilers, set the switches to control the lead/lag feature of the boiler.  

9. 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.

10. 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. Flue gas analyzer will be needed for two scenarios: light off and Low-NOx boiler settings. Record the 
O2, CO, NOx, temperature, and efficiency. The boilers are to be run in the Low-NOx mode to be 
compliant with manufacturer’s instructions.

12. Complete the checklists in Attachment 1 before the boiler is released by UI Engineering to UI 
Operations. The UI System Engineer must be alerted for inspection of boiler components—
specifically the Hold Points below.

7.2 Inspection/Maintenance 

1. 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.

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.

4. Clean out each main burner with a bottle washer.

5. Check the Low-NOx solenoid for proper operation.

6. 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

1. 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.

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: 

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

UI System Engineer and NBIC Boiler Inspector are needed for internal boiler inspection. Give 
at least 7 days advance notice and coordinate with UI 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 UI 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-NOx Cold Start Limit Control 
(CSLC) switch. 
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4. Upon initial startup the CSLC switch is adjusted to a pressure above the OPC switch until the initial 
boiler parameters have been adjusted.

5. 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-NOx 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-NOx Cold Start Limit Control (CSLC) switch: 20 psig

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

6. Verify the Low-NOx Cold Start Limit Control switch. 

a. Set to the values above.

b. Verification of this switch is performed after the initial settings. 

c. Verify that the Low-NOx damper control motor is operating, and that the auxiliary solenoid valve 
on the main gas valve line de-energizes (closes).

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

8. 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.

9. Complete the functional checklist on page 3 of Attachment 1. 

HOLD POINT:

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

10. Before the boiler is released to Operations, UI System Engineer must review and sign off on 
Attachment 1.
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8 Records

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

9 Abbreviations, Acronyms, and Terms

  

Abbreviation, 
Acronym, or 

Term
Definition

CSLC Cold Start Limit Control (switch)

ESH Environment, Safety, and Health

IWD Integrated Work Document

LWC 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

UI Utilities & Institutional Facilities
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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 

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 UI System Engineer _________________  Date ____________

Page 1 of 3

Boiler NB #_____________________

Boiler Location________________

Date(s) Performed______________  

Safety valves replaced?_____ S/N #______________________

Boiler Pressure (psig)_____   Fireside inspection:___________ 

Supply gas pressure (psig)_____   Waterside inspection:__________ 

Flue door gaskets replaced?_____  

Verify shutdown switches:    

High Limit__________   High Limit set point__________ 

High Gas________    High Gas set point_____________

Low Gas________    Low Gas set point_____________

OPC________    OPC set point____________ 

LWC 1________

LWC 2________  

Air Proving Switch_______    

Boiler set in low NOx setting?_____ CSLC set point___________  

Lag set point_____________  Lead set point__________   

Calibration date on steam boiler pressure gauge___________   
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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)
O2 (%)
CO (ppm)
NOx (ppm)

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 UI System Engineer _________________  Date ____________

Page 2 of 3
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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 UI System Engineer _________________  Date ____________

Page 3 of 3

FUNCTIONAL CHECKLIST

� Steam system 
o Traps
o Y- strainers 

� Condensate return system 
� Gas system 
� Motors operational 
� Pumps operational 
� Feed water system 
� Chemical feed system 
� Blowdown system 

o Valve controlling continuous blowdown 
� Electrical system 
� Safety shutdown 
� Building

o Lights operational 
o Heating system 
o Life safety 

COMMENTS:__________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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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 Scope/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 (I&C) personnel

3 Prerequisites

1. Required training and qualifications:

a. Utilities & Institutional Facilities (UI) 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. 
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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 UI 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.
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5. If the pressure switch is inoperable or cannot be calibrated, place a REJECTED (black on red) 
or equivalent label on instrument.

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

7.2 Initial Steps

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

2. Obtain a calibrated DVM.

3. Obtain calibrated pressure standard. Record information onto the Switch Calibration Form.

4. Perform notification as required to remove switch from service.

5. 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.

6. Disconnect switch leads from process and connect the switch to DVM.  

7. Set DVM to measure resistance or continuity.

8. Attach pressure source and calibration pressure standard to switch. 

9. Determine if switch operates on increasing or decreasing pressure.

7.3 As-found Data Collection

1. Using DVM, determine whether switch is open or closed.

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

3. Attach Calibrator to switch and adjust Calibrator to put switch in its normal operating position. 

4. Note reading of the DVM, and make sure it shows proper indication.

5. Slowly adjust Calibrator to cause switch to trip.

6. Record actual trip pressure and direction on Switch Calibration Form. 

7. Slowly adjust Calibrator to cause switch to reset.

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

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

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

7.5 As-left Data Collection

1. Using DVM, determine whether switch is open or closed.

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

3. Attach Calibrator to switch and adjust Calibrator to put switch in its normal operating position. 

4. Note reading of the DVM, and make sure it shows the proper indication.

5. Slowly adjust Calibrator to cause switch to trip.

6. Record actual trip pressure and direction on Switch Calibration Form. 

7. Slowly adjust Calibrator to cause switch to reset.

8. Record actual reset pressure and direction on Switch Calibration Form. 

7.6 Return Switch to Service

1. Disconnect calibration pressure source from switch and reconnect system piping.

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

3. Return switch to normal service.

4. 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?

Yes      No
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2. 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 UI records program.

9 Abbreviations, Acronyms, and Terms

Abbreviation, 
Acronym, or 

Term
Definition

DVM digital volt/ohm meter

ESH Environment, Safety, and Health

I&C Instruments & Controls

OJT On-the-job training

UI 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

________________________________
Signature

________________________________
Z-number 

________________________________
Print name 

________________________________
Date

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

Copy sent to I&C System Engineer by WCS ________________________  Date ____________

Form 71-10-232.1
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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 Scope/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: UI Instrumentation and Controls (I&C) System Specialists, Instrument 
Specialists, and Electricians.

3 Prerequisites

1. Required training and qualifications:

a. Utilities & Institutional Facilities (UI) 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— 

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

Attachment Packgage Page 1241 of 2096



Utilities & Institutional Facilities Maintenance Procedure UI-PROC-71-10-221-R1
Calibration of Thermocouple Temperature Transmitters

Page 7 of 11

• 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. Refer to 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. Identification number (serial number)

d. I&C file number (if present)

6. Record the Thermocouple-Simulator Calibrator (Calibration 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

7.3 Manual Calibration

7.3.1 As-Found Data

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

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

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

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

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

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

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

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

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

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

11. 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.

2. 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.

3. 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 UI records program.

9 Abbreviations, Acronyms, and Terms

Abbreviation, 
Acronym, or 

Term
Definition

Calibration 
Standard

Thermocouple-Simulator Calibrator used in procedure

ESH Environment, Safety, and Health
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Abbreviation, 
Acronym, or 

Term
Definition

I&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

UI 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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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@lanl.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 I 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@lanl.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.
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