
BEQ 4 & BEQ 7 
Lessons Learned – A Case Study 



 BEQ Bid Packages 4 and 7 
 
 BEQ 4 Project Overview: 
 $116,000,000 
 692 units 
 Four new 3 & 4 story BEQs on two 
 separate sites 
 Completed August, 2011 
 
 BEQ 7 Project Overview: 
 $125,000,000 
 800 units 
 Four new 4 & 5 story BEQs on two 
 separate sites 
 Completed December, 2011 
 
 
  



BEQ 4 Hurdles & Mis-Steps 

 Project Delays due to roof attic space redesign issues 
 

 Delays caused the Start-up – TAB – Commissioning – PVTs 
to be rushed to meet the BOD 
 

 Impacts from Interpretation of RFP requirements 
 

 Steep learning curve for Subs performing PVTs 
 

 More Punch List Items than planned with prolonged 
correction times (multiple layers of costly rework) 



BEQ 7 adjusted approach 
Used “Lean Construction” Methodologies and Techniques 
 Goal of Lean = Eliminate Waste & Add Value 
   

 
Kaizen – Continuous Improvement  

 
 
 
Pull Planning/Last Planner – Developed proper 
 work flows and exposed/eliminated constrains 
5S’s – Sort, Straighten, Sweep, Standardize &  
 Sustain 
Visual Management – Used visual tools to express and reinforce  
 goals, commitments, work flows and track details 
“Root Cause” problem solving – drill down to uncover problem’s  
 root cause by asking questions 
“One Team – One Goal” approach throughout the Startup-TAB- 
 Commissioning-PVT cycles 
   



We were continually trying to improve on our PVT performances at BEQ 4. We 
began this process early on in our weekly MEP and Cx meetings tracking all 
BEQ 4 issues as well as their corrections/solutions 

  
Issue Direction Resp. Party Due Date 

1 Not enough gas flow to buildings 
Replace regulator springs prior to gas connection 
Springs replaced & PacStates to adj when gas is 
connected 

Pac States 6/20/2011 

2 Not enough air in HVAC systems 
Traverse units at startup to determine proper sheave size 
and replace ASAP 
P-094 is complete 

SCS & CCS Ongoing 

3 Attic temps are a concern 
Trending was completed on Pkg 4 - JL confirmed within 
specs. Trending will be required on Pkg 7 as well  
FMS to provide data loggers 

CCS 
 Need to  
Set date 

4 HHW Boilers/Relief Vales maybe 
undersized. 

Mftr to supply new valves w/o 25 psi verbiage. Waiting on 
Gov review of new conditions. 
CCS currently working with Mftr to determine if boiler can 
be certified to 40 PSI 
CCS to install Clay valves on HHW system to reduce 
pressure into boiler 

Comfort/ 
NAVFAC 

Ongoing 

5 Boiler hydro issues brought up by Lee 
Nelson 

CCS to verify the same issues will not affect Pkg 7 CCS Ongoing 

BEQ 4 Stumbling Blocks: 

PVT planning started 6 months prior to the actual PVTs on BEQ 7 

Kaizen – Continuous Improvement  



Kaizen – Continuous Improvement (cont) 

We were also fortunate to get input from Jonathan Strausbaugh as to PVT 
issues that had come up on other projects that we needed to look out for. 
We tracked these issues in our Cx meetings. 



Pull Planning & Last Planner Methodologies 

We used these methodologies to plan/schedule the work flow and this helped 
uncover “constraints” so that they could be removed prior to work starting 



Pull Planning & Last Planner Methodologies (cont) 

This method allowed us to use input from the experts (Trades) to properly  
sequence work and get reliable commitments for completion which was put 
Into our Cx-PVT work plan 

22 23 24 25 26 27 29 30 31 1 2 3 5 6 7 8 9 10 12
M T W T F S M T W T F S M T W T F S M

P-094 Startup/Cx
    P094 Mechanical Room
        HHW Boiler Change-out 5d 10/3/11 10/7/11 CCS

        Clean & Flush 3d 10/13/11 10/14/11 CCS

        Boiler Hydro Test 1d 10/7/11 10/7/11 Lee Nelson

        Startup Boiler 2d 10/11/11 10/11/11 County Boiler

        Pre-Trending 9/19/11 10/14/11 Climatec

        Water Side TAB 3d 10/17/11 10/19/11 SCS

        Boiler Inspection 1d 10/25/11 10/25/11 Lee Nelson

        Mech Room Cx (boiler,pumps) 3d 10/20/11 10/22/11 FMS

    P094 Residences (A & B)
        Submit BEQ TAB Report 1d 10/24/11 10/24/11 SCS

        Misc EF Cx 2d 8/31/11A 9/1/11A FMS A A

        Mini Split-System CX 1d 9/2/11A 9/2/11A FMS A
    P094 Community Building
        Community Building TAB 4d 9/6/11A 9/9/11A SCS A A A A

        Community Building Sound Check 1d 10/11/11 10/11/11 SCS

        Submit Comm Building TAB Report 1d 10/24/11 10/24/11 SCS

        Split-System AC CX 2d 9/7/11A 9/8/11A FMS A A

        Exhaust Fan Cx 1d 9/9/11A 9/9/11A FMS A

Elevator Signoff 1d 9/2/11A 9/2/11A Schindler A

Fire Alarm Signoff 5d 9/19/11 9/23/11 ECS

Fire Alarm Voice Activation Cx 1d 9/19/11 9/19/11 FMS

72hr Trend Logging 6d 1017/11 10/24/11 Climatec

Reporting 3d 11/2/11 11/4/11 FMS

Government Review/Acceptance 10d 10/24/11 10/28/11 OICC

Performance Verification Tests (PVT) 5d 10/31/11 11/4/11 All
P-1116 Startup/Cx

    P1116 Mechanical Room
        HHW Boiler Change-out 5d 10/3/11 10/7/11 CCS

        Clean & Flush 3d 10/13/11 10/14/11 CCS

        Boiler Hydro Test 1d 10/7/11 10/7/11 Lee Nelson

        Startup Boiler 2d 10/11/11 10/11/11 County Boiler

        Pre-Trending 9/19/11 10/14/11 Climatec

        Water Side TAB 3d 10/24/11 10/26/11 SCS

        Boiler Inspection 1d 10/25/11 10/25/11 Lee Nelson

August 

Cx Activity Duration Start Finish Trade



The 5 S’s – Sort-Straighten-Sweep-Standardize-Sustain 

We used 5S principals and maintained clean organized mechanical  areas, 
created checklists to standardize our approach and reviewed them on regular 
intervals for compliance 



Visual Management 

We used a wide assortment of Visual Management tools to reinforce our goals 
and commitments. 



3rd Party Mechanical 
Concerns/Recommendations 

1. Independent verification of hydronic and domestic water flow rates 
A. Use an Doppler shift/Ultrasonic Flow meter such as a  
 Polysonic DCT7088 to measure the flow. 

2.   Expand the scope of the Acoustical Analysis Requirements to   
cover mechanically generated noise and vibration. 
A. This can be accomplished during the  architectural design 

review by the acoustician and verified in the field post-
installation but prior to Performance Verification Testing. 

3.   Use automatic flow control on small fan coil units to assure that 
water balance can be easily obtained. 
A. The use of an auto-flow valve such as a Griswold Auto-Flow 

set at the appropriate flow rate will assist in achieving balance 
of the system.  



Buildup to PVT- Keys to preparing for PVT 

•Communication between all parties – NAVFAC-Design Teams-GC-Trades 
 

•Make sure you give yourself the necessary time – be realistic 
 

•Extensive collaborated planning – Plan your work & Work your Plan 
 

•Identify and remove “Constraints”- Nothing should stop the flow of work 
 

•Pay close attention to the details – Do not let things fall through the cracks 
 

•Track issues and resolutions – monitor status’ 
 

•Stay focused on the Goal 
 



PVT Showtime - Keys to delivering PVT the First Time 

•Know exactly what is expected to be delivered 
 

•Have a detailed plan on how you will deliver the final product for PVT 
 

•Have commitments from all Designers & Sub-Contractors involved  
 

•Have all required personnel and equipment on site on PVT days 
•Hoods, Meters, Tools 
•Engineer of Record 
•Technicians 
•Major Trades Project Managers 
 

•Have all required documentation on hand on PVT days 
•“As Built” Drawings – 3 Sets 11”x17” min size (1/2 size set preferred) 
•Final TAB Report – 3 Copies 
•72 Hour Trend Report – Computer available for online viewing 
•Data Logger data – Copies of raw data and graphs printed on site 
•Equipment startup books 

  



Q & A 
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