Case Study

KMC Construction: National Highway 47 - KL-1
Project.

Client

National Highway Authority of India (NHAI), Ministry of Shipping,
Road Transport and Highways, Govt. of India has awarded the National
Highway 47 — KL-1 project to M/s Guruvayoor Infrastructure Pvt. Ltd (GIPL),
Hyderabad, a company formed by M/s KMC Constructions Ltd (KMC),
Hyderabad and SREI Infrastructures Finance Ltd, on Build Operate and
Transfer basis (BOT).

The entire project is being done under the BOT (Build Operate &
Transfer) scheme of NHAI by M/s Guruvayoor Infrastructure Pvt. Ltd, a
consortium formed by M/s KMC Constructions Ltd, Hyderabad and M/s
SREI Infrastructure Ltd, Kolkata. M/s KMC Constructions Ltd. are doing the
National Highway 47 — KL-1 project of 4/6 Laning and maintenance of
Manuthi to Angamali Section of NH47 (Ch.270/000 to Ch.316/700) and
maintenance of Angamali to Edappalli Section of NH47 (Ch.316/700 to
342/00) as an EPC (Engineering Procurement Construction) Contractor.

Project
National Highway 47 — KL-1 Project consists of 2 phases.

Phase 1: Design, Construction, Development, Finance, Operation and
maintenance of KM. 270/000 (Thrissur) to KM.316/700 (Angamali).

Phase 2: Improvement, Operation and Maintanance of KM. 316/700
(Angamali) to KM. 342/000 (Edappalli) on NH47 in the State of Kerala on
Build, Operate and Transfer (BOT) basis.

The brief description of the work involved is as follows:

Widening of existing 2-Lane from KM 270.000 to KM 316.700 to 4
to 6-Lane divided carriageway including Construction of 5 Nos of 6-Lane
Flyovers, 3 Nos of 3-Lane Major Bridges, 5 Nos of 3-Lane Minor Bridges,
Widening of 98 Nos of Cross Drainage Culverts to cater to future
expansion to 6-Lane, provision of 57 KM of 5.5M to 7 M wide Service Roads
in Urban area, development of 3 Major Intersections to At-grade
Intersections, development of 111 Nos of Minor Intersections, Improvement
measures to 3 Major Bridges, 3 Nos of Minor Bridges and 2 Nos of Box
Culverts with Highway Lighting and Road furnishings.

Junction Improvement at the road leading to the Airport,
Curve improvement before Marthandaverma Bridge, 6-Lane Flyover on



Aluva Junction, Construction of approaches to Railway Over Bridge (ROB)
at KM 320.090.

Construction of a Toll Plaza at Amballore, Construction of 29 Nos of
Bus Shelters and Bus Bays, Provision of Highway Management Systems,
Construction of Administration, Operation and Maintenance of Base
Camp, Highway lighting, Landscaping which are detailed briefly in the
‘Project Facilities’ section in subsequent pages.
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Project Team

Intercontinental Consultants and Technocrats Pvt. Ltd in association
with Feedback Turnkey Engineers are the Independent Consultants. KMC
Construction Limited is the EPC Contractor and STUP Consultants P. LTD is
the EPC Consultants.

Along with the project team, GIPL is responsible for bringing the
project to completion on behalf of NHAI.



Challenges in managing the project

It’s essential to select the right people do the right job to keep the
project on the right track. This challenge is made greater with weather
causing serious problems in execution of work and constraints blocking
project progress.

Collection of data from the different departments was slow and
delayed which was resulting in bottlenecks and difficulties in meeting their
turnaround targets.

Lot of time is consumed in calculating and generating the
respective reports once the data was ready.

With various documents, drawings and approval items being
exchanged between the client, consultant and contractor, it was
resulting in project progress delay with factors like file size restriction in
email and the communication through hard copies contributing to
progress delays. KMC identified that these issues would only escalate as
the project ramped up.

Solution

KMC implemented the Backend Project Management System to
control project progress and link the project team online. Backend Project
Management System is a web-based platform that enables all internal
project participants to plan, monitor, assure quality and manage contract
administration works like variation orders, claims, constraints, compliances
and billing. It also enables any project participants with rights to view the
project progress at any time during execution of the project through
dashboard in terms of time, money, quality, constraint, compliance,
project visuals and generate the respective reports.

Since Backend Project Management System is web based, all
authorized project participants based on the rights their organization has
assigned to them can log in to the system and have full access to the
information. It helps in enhancing and meeting the required security,
reliability and performance standards.

Further records maintained in MS Project and MS Excel were directly
imported using the Backend Project Management System resulting in
minimal IT resources required for implementing an ongoing project.



Result

Implementing Backend Project Management System is resulting in
benefits to the stake holders of the project. KMC was able to derive
promised deliverables in various fields by implementing Backend Project
Management System. It had the necessary business intelligence built-in
and some of its key reports as on March 2009 are listed below.
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KMC was able to monitor the physical progress of the project in a lot more
detail. The graph above shows that as on March 2009 physical progress of
the project was 29.7% against planned progress of 100%.

The Construction supervision team was able to monitor the progress mile
stone wise, area wise, activity wise, and drill down to the list of Request For
Inspection (RFI) contributing towards that progress which allowed them to
do better planning and management of the project.

Schedule Variance %

Overall Billing Progress
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Financial Progress

Overall Billing Progress Cost Yariance %o

work Billed Till Date
Rs 453,750,841.37

Balance Work Yet to be Billed
Rs 1,535,785,212.56

Percentage

Work billed till
date and Balance
work to be billed

The Interim Payment Certificate (IPC) were generated automatically for
the actual work done based on the approved RFI quantity. Further KMC
were able to generate bills, milestone wise for the actual work done.



Earned Value Analysis
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Earned Value Analysis
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Budget at Completion (BAC):  Rs 1,989,536,054
Estimate At Completion (EAC) : Rs 1,143,091,969

Estimate To Completion (ETC) : Rs 803,626,122

The Construction supervision team was able to view the actual cost
involved in the project and the earned value amount in the project. They
were able to view Schedule Performance Index (SPI), Schedule variance
(SV) 70.30%, Cost Performance Index (CPl) and Cost Variance (CV) 42.54%.
Further they were able to view Budget at Completion (BAC), Estimate at
Completion (EAC), and Estimate to Completion (ETC).
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They were able to view the planned value, earned value and actual cost
involved in the project month wise.

Resource Monitoring

KMC are able to extract value using Backend Project Management
System. They could do resource planning for the project using Backend
Project Management System. KMC could compare daily resources
productivity with theoretical productivity and view resource productivity
and utilization details on a daily basis.

Plant and Equipment breakdown and maintenance details were
monitored. Analysis on worked hours break down hours and idle hours for

each equipment was available giving its utilization and productivity job-
wise.



Plant Productivity

KMC could monitor productivity for all Plants on a daily basis, monthly
basis with production and consumption details. KMC could view Total
production, Total hours worked, Average productivity for any selected
Plant.

Total Production : 362,522 mt
Total Hours Worked : 3,307 Hrs
Average Productivity : 109.62 mt/Hr

Plant Production Details
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Select Plant Type : | CRUSHER b Select Plant Name: | CJ N3 003 - METSO 200 TPH v
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Apr-08 11,828.99 000 35127 8,21598 58545 9,44793 000 15313.49 872,13 3,128.70 49,743.93
May-08 14,943.35  0.00 o.0o0  10,379.08 000 11,491,865 000 18,656.03 1,166.00 3,483.01 60,134,132
Jun-08 8,144.08 0.00 0.00  5,657.40 0.00  6,26368 000 10,168.88 635,55 1,806.67 32,776.25
Jul-o8 11,049.77 0,00 o.oo 7520012 000 B,43688 000 13,696.79 856.05  2,562.14 44,121.75
Aug-08 7,536.02 0.00 0.00  5,234.27 000 579530 000 9,408.84 588.02  1,764.06 30,326.50
Sep-08 3,896.19 0.0o0 ooo o 2,920.14  0.00 322438 000 5,236.23 327.32 981.79 16,586.06
Oct-08 8,445.01 0.00 0,00 5,868.40 0.00  6,500.40 000 10,548.12 658,23 1,977.18 33,998.34
Mov-08 8,885.87 0.0o0 o.o0o 6,171,883 000 6,83336 000 11,093.22 693,35 2,080.04 35,757.67
Dec-08 886,65 0.00 0.00 615,84 0.00 681.85 000 1,106.94 69.18 207.55 3,568.00
Jan-09 4,701,290 0.0o0 000 4,111,285 0.o0 517.08 000 3,430,80 0.00 1,035.67 19,786.67
Feh-09 7,873.60 727.25 000 7,647.33 0.00 0.00 658,44 13,929.11 0.00 0.00 30,835.72

Here KMC monitoring the productivity for Crusher Plant and HMP Plant is
shown.

The Crusher plants productivity from April 2008 to February 2009 on a daily
basis, monthly basis with productivity and consumption details are shown.
Further KMC could view Total Production of 362,522 mt, Total Hours worked:
3,307 Hours, Average productivity: 109.62 mt for the Crusher Plant



The HMP plants productivity from April 2008 to February 2009 on a daily
basis, monthly basis with productivity and consumption details are shown.
Further KMC could view Total Production of 79,447 mt, Total Hours worked:
662 Hours, Average productivity: 120.02 mt for the HMP Plant.

Total Production : 79,447 mt
Total Hours Worked : 662 Hrs
Average Productivity :  120.02 mt/Hr

Plant Production Details

Month From : Month To :
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Apr-08 278.29 6,800.16 1,039.06 0,00 5,291.71 13,409.21
May-08 1,220.67 8,316.06 f01.55 0.00 4,893.97 15,132,258
Jun-08 410.43 348.85 1,958.08 0.00 1,986.65 4,704.01
Jul-0& 250,90 0.00 0.00 0.00 0.00 250,90

Aug-08 916.21 0.00 0.00 0.00 0.00 916,21

Sep-08 0.00 0.o0 361.54 0.00 0.00 361,54

Oct-08 5.00 0.00 3,433.75 0,00 1,176.69 4,615.44
Mowv-08 0.00 2,673.61 0.00 0.00 f,520.32 9,202.93
Dec-08 0.00 2,806.45 0.00 0.00 3,424.47 f,230.52
Jan-09 102,99 6,843.57 0.00 0.00 4,786.04 11,738.60

Feb-09 846.79 4,397.58 0.00 0.00 2,675.02 7,919.39




Equipment Productivity

The Productivity of equipment against different activities during project
execution was monitored by KMC on a regular basis
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Plant And Equipment Productivity/Utilization
Plant Productivity Equipment Productivity ]( Plant Utilization ]( Equipment Utilization wr Fuel Consumption ]( Equipment Plan ]
select Equipment Type : | Raller ~|  SelectEquipment: | DC 11 009 - Tandem Rallsr ESCORT ED-30 4216004219 |
Activity -wise Performance of DC 11 009 during Previous 30 Working Days
s40.9
s 22,1 y 5
—
201a 202 206 207 301 302 401 404 405 S0z 70z 1z02 E105
Activity Type
ote : Click on Bar to ¥iew Details
Legend

201a a) Ordinary Soils

202 Construction of embankment with approved materials from borrowpits

206 Construction of subgrade & earthern / Un paved shoulders & etc.

207 Construction of Sub Grade & earthern shoulders in embankrent with suitable material & ete.

301 Constructing Granular Subbase & etc,

302 Constructing Wet Mix Macadam (WMM) & etc,

401 Bituminous Primer Coat

404 Bituminous Macadam Course & etc,

405 DBM

s02 Back filling behind abutment, wing walls/retaining and return walls & etc.

702 Back filling behind abutments 2 etc,

1202 Carrying out repairs of potholes and patching & ete,

E105 Misc Works
Quantity Done : 2,370.00 Cum 3,650.00 Cum 1,840.00 Cum 0.00 Cum 1,480.00 Cum 4,050.00 Cum 0.00 Sgm 897.72 Cum  595.00 Cum 450.00 Cum  600.00 Cum
Hours Worked : 4.67 B8.67 13.00 3.00 1A 46.77 2.00 33.90 1.10 29.00 18.70
Productivity : 507.86 Cum/Hr 421,15 Cum/Hr 141.54 Cum/Hr 0.00 Cum/Hr 84.72 Cum/Hr 86.80 Cum/Hr 0.00 Sgm/Hr 26.48 Cum/Hr 540.91 Cum/Hr 15.52 Cum/Hr 32.09 Cum/Hr

KMC were able to monitor the productivity of Roller against different
activities. The Roller productivity is highest 540.9 in Job Code 405. Further
for each Job Code, KMC were able to monitor productivity of individual
equipment in terms of Quantity done in cubic meters, Hours worked and
productivity in cubic meters per Hour.



Fuel Consumption

The Overall fuel consumption for each plant and equipment details per
hour consumption details were monitored by KMC.
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Plant And Equipment Productivity/Utilization

Plant Productivity 1[ Equipment Productivity ]( Plant Utilization ]( Equipment Utilization 1( Fuel Gonsumption W ( Equipment Plan 1

Select Equi Type: | Roller ~|

Equipment Fuel Consumption Details
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Total Consurmy plion in Liter

Equipment Worked Hrs Fuel Gonsumed Hourly Consumption
DC I1 008 Tandem Roller ED-30 244,55 312.87 1.28

DC I1 009 Tandem Roller ESCORT ED-30 4216004219 201.80 456.80 2.27

oC I3 019 Tandem Roller IDD 90 318.00 1,166.81 3.67

0 I3 021 Tandem Roller- DO-90 735,93 3,301.16 4,49

Here KMC could monitor the Fuel Consumption details of all Rollers in
terms of Worked Hours, Fuel Consumption, and Hourly Fuel Consumption. It
was noted that the Roller DC I3 021 consumed the highest quantity of fuel
3,301.16 liters. This bought the Mechanical departments attention towards
the reason of high fuel consumption.

Quality

Project Quality

Overall Quality

Area-wise Quality

0.0
303 1300 I~
201 1512 0.0 £
200
202 3524 0.0 =
3,600
305 573 0.0 4
0
0.0 — 4
302 3509
Total Passed Failed
304 54 0.0 Quality Control Tests
402 894 0.0
205 835 0.0
301 2027 0.0
203 3006 e
204 506 0.0

KMC has conducted about 18000 Quality Control tests during the course
of the project.

The Construction supervision team was able to comply with the ISO
Standards on all the Quality tests and have also done the failure analysis.




Constraints

Overall Constraints
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Numbers

W Cleared Constraints W Fending Constraints |

A ELECTRIC POST 756 532 224
B TRAMNSFORMERS 11 Z 4

L) ELECTRIC CROSSIMNGS 82 49 33
D WATER PIPES 51 249 27
E WATER PIPE CROSSINGS 2 o 2

F LAMP POST 168 a0 78
G TELEPHOME POST 306 197 109

Various Project constraints details could be highlighted and each
constraint type could be monitored and the constraint clearance history
could be traced for each location.

Visuals

The Progress photos of Four-Laning of Thrissur-Angamalai section of NH-47
Project were uploaded on Backend Project Management System
regularly. KMC and other stake holders were able to view the current
progress visuals of the project.

Progress Images

Progress Images

27_Supsrstructure works.
Dare: 30-Jun-2008

Place: NA

The Contractors raised a Variation Order [VO] for evacuation in hard soil
and a Claim for extension of time [EOT] to complete the work. The
Consultant, after investigation approved the variation order and the claim.



The Contractors raised a Claim for extension of time for 2 years 730 days
due to land acquisition problem. The Consultant, after investigation
approved the claim for 1 year after all land acquisitions are done.

W0 No, VO 09

WO Desc VO raised for additional BOQ guantity in Evacuation of Hard Sail

Date Prepared 10-Mar-08

Date Issued 10-Mar-08

Ref Type LETTER

Ref Mo cl o9

Ref Date 7/18/2009

Subject VO raized for additional BOQ quantity in Evacuation of Hard Sail

Status APPROVED

additional Value 7,150,878.00

% of Contract Yalue 0.36

Expended Till Date i}

Prepared By Ohserver2

Approved By Observer?

Date Approved 7/18/2009 12:38;59 PM

w0 Status Not Started

EZ Excavation in Hard Rock Cum 20909 342 7150878 M-
Reports

KMC was able to generate the required reports at any point of time
during project execution of National Highway 47 — KL-1 Project with more
than 100 ready reports to choose from in the software. The reports
included Daily progress report [DPR], Monthly progress report [MPR],
Weekly progress report [WPR], Financial progress report, Quality control
reports, Encumbrance or Constraint reports, and other project related
reports.

Implementation Training and Support

Backend Bangalore Pvt Ltd has implemented and trained the KMC staff
with using Backend Project Management System. Backend Bangalore Pvt
Ltd and KMC worked together to ensure that existing data was uploaded
onto the Project Management System. From then onwards Project
Management System was the default tool for managing the KMC project.
To ensure that project members are adept at using the system, Backend
Bangalore Pvt Ltd ran customized training modules for all participants and
supplemented these with unlimited helpdesk and online support.



