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EXECUTIVE SUMMARY

OBJECTIVE

The Feasibility Study for Installation of UMCS at Fort Riley was performed as part of the
Energy Engineering Analysis Program (EEAP) for the Kansas City District Corps of
Engineers. The purpose of this feasibility study is to determine the economic feasibility of
replacing the existing UMCS with a Utility Monitoring and Control System (UMCS) and
adding additional buildings to the UMCS. The existing pneumatic controls would be
replaced with direct digital controls.

PROPOSED UMCS

A total of 214 buildings were analyzed to determine the economic benefits of UMCS
monitoring and control. Three alternative UMCS configurations were evaluated in this
study at the Interim Submittal. Alternative 1 discussed replacement of the existing
JC/85/40 EMCS with a new JC Metasys UMCS via implementing a sole source contract for
the UMCS. The evaluation investigated the possibility of a higher contract cost for material
and labor due to implementing a sole source contract. Alternative 2 discussed installation
of a new UMCS in parallel with the existing JC/85/40 EMCS, thus ending up with two
separate control systems for the buildings evaluated. Alternative 3 discussed installation of
a new UMCS for the buildings evaluated in the study, replacing the existing JC/85/40
EMCS.

Alternative 1 was evaluated to introduce the potential results of implementing a sole source
contract for the UMCS without a competitive bidding environment. Based on the
discussion at the Interim Submittal review conference, this alternative was eliminated from
the study.

Alternative 2 was evaluated to investigate the possibility of reusing the existing EMCS. The
existing EMCS is currently used to its capacity and is ten year old technology. A new
UMCS is recommended to provide better and more reliable control, therefore, this
alternative was eliminated from the study.

Alternative 3, the installation of a new UMCS, is recommended and the evaluation is
presented in this study as the proposed UMCS.

The proposed UMCS would replace the existing JC/85/40 EMCS and include new
buildings which are economically feasible on the UMCS. The following items were
evaluated:

¢ Install new front-end computer equipment for new UMCS.

* Install new field panels, UMCS points, and control wiring in the existing 23
buildings and new buildings.
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* Install FO DTM to existing and new buildings.

* Install new software and provide programming for the data base and control
sequences.

METHODOLOGY

The heating, ventilation, and air-conditioning (HVAC) systems in each of the 214 buildings
were analyzed for the appropriate utility management functions and evaluated for energy
savings and manpower cost savings associated with these functions. Construction costs
were determined for installation of the utility management functions on the HVAC
systems. The construction costs and energy savings were summarized for each building
and an economic evaluation was performed. The buildings were ranked in order of priority
according to the savings-to-investment ratio (SIR) of each building. A project life cycle cost
analysis (LCCA) was then performed for the proposed UMCS.

UMCS OPERATIONS AND MAINTENANCE

The existing UMCS at Fort Riley is currently operated and maintained by trained UMCS
operators. It is recommended that additional training for the UMCS operators be required
to operate and maintain the proposed UMCS. UMCS operators should be familiar with the
new UMCS hardware and software and be able to maintain and troubleshoot the new
system. Continuing maintenance of UMCS equipment is essential if the maximum benefits
of the system are to be realized.

BUILDING SUMMARY

The results of the building-by-building analysis for the proposed UMCS are summarized in
Table ES-1, beginning on page ES-3. The building economic summary table ranks the
buildings from highest to lowest SIR. Those buildings with SIRs less than 1.25 were
summed and reported as non-qualifying buildings. The non-qualifying building totals
were subtracted from the totals for all buildings to determine the totals for qualifying
buildings.
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ENERGY SAVINGS

Table ES-2 below summarizes the potential energy savings for the proposed UMCS
configuration. Column A of this table lists the energy savings for the buildings analyzed
for the proposed UMCS. Column B lists the energy usage and energy costs incurred at Fort
Riley in FY94. Column C lists the percent savings predicted for the proposed UMCS
configuration.

Table ES- 2. Energy Savings Summary

(A) (B) (@)
Annual Current %
Energy Energy Savings
Savings Usage (A)/(B)
Proposed UMCS Electricity (kWh) | 17,045,336 | 169,353,256 10.1%
Proposed UMCS Nat. Gas (MBtu) 153,296 1,244,183 12.3%

IMPLEMENTATION COSTS

The listing of implementation costs and total anticipated contract costs for the proposed
UMCS are presented in Table ES-3 on page ES-10.




Table ES- 3. Implementation Costs

Proposed
UMCS
(1995 $)
UMCS Software /Database $ 144,580
Central UMCS Hardware 109,008
Training 73,110
Documentation and Submittals 50,000
Testing 197,908
Total Field Hardware 2,420,962
Fiber Optic DTM 544,847
ACM Removal 15,567
RF System 49,619
FO and UMCS Equip. for Gas Meter Monitoring 17,368
SUBTOTAL $3,622,969
Overhead (15%) 543,445
Bond (2.5%) 104,160
Profit (10%) 427,057
Contingency (10%) 469,763
ANTICIPATED CONTRACT COSTS $5,167,394
S&A (7.0%) $361,718
DESIGN (6.0%) $310,044
TOTAL INVESTMENT $5,839,156




]

SUMMARY

Table ES-4. System Economics

Table ES-4 below presents the economic summary of the proposed UMCS.

Proposed

UMCS

(1995 $)
Total Investment, Per ECIP Guidance ($) 5,839,156
Annual Savings (MBtu) 211,472
First Year Energy Savings ($) 1,335,506
First Year Maintenance Manhours Savings ($) 67,824
First Year Electrical Demand Savings ($) 190,361
First Year Maintenance Cost ($) (116,206)
Total Non-Energy Annual Recurring Savings ($) (48,382)
Net First Year Savings ($) 1,477 485
Net Discounted Savings (%) 13,410,508
Simple Payback (years) 3.95
SIR 2.30

The proposed UMCS configuration has a simple payback of 3.95 years and a SIR of 2.30.
The proposed UMCS will save 10.1% on electrical energy and 12.3% on natural gas energy.

RECOMMENDATIONS

It is recommended that the proposed UMCS be installed to control and monitor systems in
190 buildings, including replacement of the existing field hardware in the original 23
buildings. The UMCS should consist of a state-of-the-art PC-based front-end central
operator station, field panels, field hardware control devices, and control wiring as outlined
in the latest Corps of Engineer Guide Specification for Utility Monitoring and Control
System, CEGS-16935.

It is recommended that a new data transmission system, consisting of contractor-installed
underground FO cable be provided for all data communication needs to the 190 buildings
recommended for the UMCS.

FORT RILEY SUPPORT

To be cost effective, the UMCS will need strong support from Fort Riley. If the UMCS is not
supported, large sums of money may be spent on an UMCS that never meets the Fort Riley
cost savings goals. The cost effectiveness of an UMCS depends on several factors, including
the following:

ES-11
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¢ Proper training and motivation of operators to use a large, expensive UMCS.

¢ Coordination between UMCS operations and Fort Riley Public Works personnel,
contractors, and others, to reduce wasted materials and labor, and duplication of
effort.

* Basic training of shops personnel to assure their activities do not excessively
hinder UMCS operations. Education will enable shops personnel to use the
UMCS in their operation and maintenance (O&M) and utilities areas and thereby
improve overall cost effectiveness.

* High priority of funding for UMCS maintenance in order to keep the system in
good operating condition.

¢ Staffing requirements for operation and maintenance of the UMCS determined
by Fort Riley Public Works.

* Periodic verification and validation of energy and O&M cost savings to ensure
that the UMCS is performing as planned.

. If successfully implemented, the UMCS can assist all personnel in carrying out their
missions. The UMCS can save energy, predict equipment failure, detect equipment failure
quickly, and schedule preventive maintenance. Significant potential for cost avoidance
exists at Fort Riley if UMCS administration, operations, and maintenance activities are

properly planned and implemented, and if the UMCS is used to its full capability.




