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PUMP STATION PROJECT DESIGN TECHNICAL SPECIFICATIONS

1. Introduction

The present technical specifications were prepared for use in project design works
carried out by the General Directorate of State Hydraulic Works. It hereby defines the
criteria taken as the basis in the project design of pump stations required to meet the
irrigation water needs of the Administration and to ensure the drainage of water.

2. General

The Engineer shall prepare a preliminary project before designing the pump station
construction projects. The Engineer shall conduct the studies and surveys necessary for
the initiation of preliminary project design and designate, together with the
Administration, the location of the pump station and the alignment of the penstock; as
well as identifying where the power to feed the pump station will be taken from, the name
of the PTL (Power Transmission Line) from which power will be supplied, its voltage,
type of conductor, distance from the pump station and the locations of the HV (high
voltage) transformer center, HV (high voltage) distribution center or the LV (low voltage)
network. The PTL route shall be determined in accordance with the official letter of
opinion to be obtained from the relevant institution from which power is to be supplied.
The latest technical specifications and relevant regulations shall be taken into account in
the preparation of projects.

Following the approval of pre-application projects and the final determination of
the location of the pump station on-site together with the Administration, for pump
stations with a pumping head of more than 40 meters, the Engineer shall compare the
alternatives of regulation tank and reservoir (night storage) in terms of technicalities and
economy in accordance with the Circular Letter numbered 2015/5 issued by the
Department of Surveys, Planning and Allocations and submit the results in a report
(together with the project data serving as basis for such cost comparison) for the
Administration’s approval. While preparing the project for the reservoir to be constructed
for the purposes of night storage, the Engineer shall primarily select an embanked
reservoir design.

The Engineer shall prepare soft and hard copies of the calculation statements
belonging to the projects and submit them to the Administration as an annex to the main
project. S/he shall also indicate explicitly in the calculation statements the name, author
and version of any computer software that is utilized in the calculations for the project
design. S/he shall ensure that all data used within the software for calculations and the
calculation results are provided clearly and understandably in the calculation statement
S/he shall specify the sources of data utilized within the software (survey reports,
specifications, data on materials etc.) and the criteria for their selection along with
references and justifications in the calculation statement. If required by the
Administration, the Engineer shall provide to the Administration in writing any and all
kinds of explicative information about the calculations s/he made and the software used.
In the event that there are calculations deemed insufficient or inappropriate by the
Administration, or calculations performed using software that cannot be examined or
controlled, the Engineer shall redo the project calculations using the method and/or



software deemed appropriate by the Administration and submit them to the
Administration.

3. Studies and Surveys to be Conducted for the Preparation of Pump Station
Preliminary Projects
3.1 Geotechnical Surveys

The Engineer shall, upon obtaining the Administration’s approval, determine a
sufficient number of geotechnical survey boreholes and geophysical survey locations at
pump station and regulation reservoir sites in accordance with the Geotechnical Survey
Technical Specifications and select the foundation type for the structure in line with the
geological and geotechnical parameters obtained as a result of surveys. Moreover, s/he
shall also open test pits on the penstock alignment in sufficient intervals to determine
geotechnical parameters. S/he shall perform the prescribed fieldworks and laboratory tests
to determine the bearing capacity, groundwater level, internal friction angle, cohesion,
natural unit weight, permeability and other necessary geotechnical parameters of the
foundation soil. Likewise, s/he shall examine the surrounding geology to identify problem
areas such as landslide areas and fault lines, and mark them on the map. The Engineer
shall submit the Geotechnical Survey Report covering all geotechnical surveys and their
conclusions to the relevant Regional Directorate and, after their approval, submit to the
Administration for their approval. After the report is approved, the Engineer shall decide
the foundation type and if necessary, measures to be taken (foundation soil improvement,
retaining measures to ensure the stability of the excavation slope), based on the results of
the cost comparison calculations for alternatives.

3.2 Map and Topographic Plan Studies

Following the selection of the pump station location and the alignment of the
penstock and the completion of geotechnical surveys, the 1/5000 scale topographic plan
including the construction location, intake basin, penstock alignment and regulation
reservoir shall be prepared by the Engineer in line with the provisions under the “DSI
General Technical Specifications for Production of Maps and Map Information”.

3.3 Selection of the Alignment and Type of Penstock

After the alignment and type of penstock is selected in accordance with the
geological and topographical conditions and hydraulic criteria, the Engineer shall draw a
penstock plan and profile in the appropriate scale, displaying the connection details,
vertical and horizontal elbows, thrust blocks, discharge and air valve structures, the
flowmeter structure, if necessary, the filter structure (together with the particle analysis
report) and the surge tank on penstock. By considering the type of pipe, the Engineer shall
also provide detailed drawings such as excavation cross-section, pipe cross-section,
haunching and bedding, pipe embedment and pipe protection. For steel penstocks, the
Engineer shall measure soil resistances to prepare the cathodic protection project and
report. Moreover, in cases where the penstock passes through deep cuts, the Engineer
shall control the deflection for the penstock under external loads and determine the
necessary measures to be taken.



3.4 Cofferdam Embankment

The Engineer shall select the appropriate flood discharge by taking into account the
duration for construction of pump stations to be established on dams, ponds, streams,
natural and artificial lakes and shall design the temporary cofferdam embankment project
by taking into account such discharge in order to provide for the construction of the pump
station under dry conditions. The Engineer shall ascertain the approximate amount of
water which may reach the excavation pit even in the presence of the cofferdam
embankment and investigate whether it would be possible to remove the water. If the
results are found to be uneconomical, the Engineer shall submit to the Administration the
additional measures to be taken (sealing measures to be taken around and at the base of the
foundation excavation pit) with their alternatives, along with the relevant cost comparison
calculations.

3.5 Intake Channel and Intake Basin

In case the pump station could not be constructed on the dam, pond, artificial and
natural lake, the Engineer shall prepare the intake channel project in order to be
established on suitable ground and to provide suitable flow conditions for the transmission
of water to the upstream side of the station as well as intake basin wherein project pumps
(generally, negative suction pumps) can perform suction in accordance with design
criteria. S/he shall also design the gate system for water control at the start of the intake
channel and the screen structure to stop solid matter coming in with the water.

3.6 Selection of Electromechanical Equipment

By taking into account the flow rate, suction and pumping heads and similar
characteristics of pump stations of different types to be constructed on dams, ponds,
streams, natural and artificial lakes and irrigation and drainage channels, the Engineer
shall determine the pump type with the highest efficiency and the appropriate motor for
such pump, motor starting method (frequency converter, soft starter, star-delta or direct
on-line), transformer power and voltage based on the pump performance curves obtained
from three different brands and submit the dimensions of the selected equipment along
with their technical catalogs and the calculation statement to the Administration. Final
decision on the selection of electromechanical equipment shall be taken together with the
Administration. The selection of electromechanical equipment and project design shall be
performed by Electrical and Mechanical Engineers in accordance with the latest
specifications.

If necessary at this stage, the Engineer shall prepare alternative projects and take into
account the costs of motor, pump, power, construction and operation expenses in the cost
comparison calculations s/he does. The Engineer shall, upon the selection of the pump
type and number, prepare a “Technological Layout and Section Drawing”. The Architect
shall prepare the plans, sections, and overview of the architectural project, which serves
as the basis for the preliminary project, by taking into account the dimensions of the motor
controls, drivers (frequency converters), soft starters, compensation PLC, and other
electro-mechanical equipment selected according to the characteristics of the pumps and
motors, as well as the placement of panels and cells, service areas, storage, offices, WC,
showers, and similar spaces.



3.7 Pump Station Energy Surveys

The energy survey for the station shall be conducted by the Electrical Engineer. In line
with the administration’s instructions, project design for alternative energy sources (SPP,
WPP and renewable energy sources) with investigation of them and projects defining the
powers of transformer(s) and electric motors belonging to the pump station shall be
submitted at the preliminary project stage. Information pertaining to the powers of
transformer(s) and electric motors belonging to the pump station, the regulation reservoir
and reservoir calculations and the switchyard (if any) shall also be provided at the
preliminary project stage.

3.8 Projects to be Prepared During the Preliminary Project Design Stage

After the approval of the pre-application projects and the final determination of the
pump station location on site together with the Administration, the drawings listed below,
which are based on the geotechnical report and topographic plans prepared by the relevant
Engineer, as well as the necessary hydraulic, stability, and static calculations for
preliminary dimensioning, shall be prepared during the preliminary project phase and
submitted for the Administration's approval, along with a list indicating the names and
item numbers of the relevant projects. For the project design of vertical line-shaft pump
stations, the pump and the electric motor should not be on different floors; the pump and
the electric motor shall be designed to be located on the same level. No superstructure for
the protection of pumps shall be designed in the project of vertical line-shaft pump
stations. The electric building shall be designed separately from the pump building in
pump station projects.

a) Pump station general layout plan (1/500)

b) Enclosure wall cross-section and details (1/20)

c) Pump station technological layout and section drawings (1/100, 1/50)

¢) Architectural plan, cross-section and longitudinal section drawings (at least three
sections passing through critical locations), front, rear and side views (1/50)

d) Door and window details (iron, wood, aluminum, PVC etc. joinery details) (1/1, 1/2,
1/5, 1/10 and 1/20)

e) Cofferdam plan and section drawings (if any cofferdam is present) (1/50)

f) Penstock pipeline plan, longitudinal and cross-section drawings (1/1000, 1/500, 1/50, 1/20)
g) Transformer(s), HV cells, LV control panels and switchboards and cable ducts’ positions
on the pump station technological layout (1/100, 1/50)

&) Switchyard location on the pump station general layout plan (if a switchyard is present)

(1/500)

h) Regulation tank and reservoir projects (1/100, 1/50)

e) Intake channel plan and section drawings (if any intake channel is present) (1/100, 1/50)

The Engineer shall prepare the foregoing pump station preliminary projects and
submit them along with the electrical and mechanical calculation reports for the
Administration’s approval. The Engineer shall carry out correspondence pertaining to the
power requirements of the pump station with electricity distribution companies following
the approval of the preliminary project.



4. Studies to be Conducted Generally for the Preparation of Pump Station Application
Projects

Following the approval of the preliminary project, the Engineer shall take into
account the adjustments made in and suggestions provided for the preliminary project by
the Administration and prepare electromechanical equipment, architecture, reinforced
concrete and PTL application projects. Moreover, s/he shall also prepare a water hammer
calculation detailed report (modeled in a software such as AFT, Wanda, Bentley etc. and
to be submitted in hard and soft copies) and the relevant application projects pertaining to
the measures to be taken in accordance with these reports. The Engineer shall perform
NPSH (net positive suction head) calculations for the pumps utilized in the pump station.
Electrical project shall be prepared in accordance with “The Regulation on Project
Preparation for Internal Electrical Installations”, “The Regulation on Electrical Power
Installations”, and other relevant regulations.

During the preparation of electromechanical equipment application projects, the
layout of the transformer(s), HV cells, LV panels, motor control and command
panels/cells, cable ducts, the pump and motor set belonging to the pump station and the
input of power into the station shall be displayed as drawings on the technological layout.
Moreover, internal and environmental lighting, grounding, lightning conductor, fire
detection and suppression system (if any), CCTV (if any) and plumbing application
projects and detailed drawings shall also be prepared for the pump building.

Production and application projects for electrical single line diagram, electricity
control diagrams, single and triple line diagrams and current path diagrams shall be
prepared and submitted for the Administration’s approval. Projects prepared for the PTL
shall be submitted to the Administration after being approved by the authorized institution
having the authority to approve the projects.

During the preparation of architectural application projects the architectural plan,
longitudinal sections and cross- sections (at least three sections passing through critical
locations), front, rear and side views and roof top view, roof plan and sections shall be
drawn in a scale of 1/50. Moreover, system and/or point detail projects for parts to be
deemed necessary by the Administration and for production works shall be prepared in
the scales of 1/1, 1/2, 1/5, 1/10 and 1/20. The “Material List” pertaining to the materials
to be used in the electromechanical and architectural project shall also be prepared as a
table and submitted for the Administration’s approval. During the preparation of
reinforced concrete construction projects, static and reinforced concrete calculations shall
be performed in accordance with the particulars specified in the preliminary report and
TS500 and Turkish Building Earthquake Code (TBEC-2018). Construction projects
prepared based on the static and reinforced concrete calculation results shall be submitted
for the approval of the Administration. Likewise, projects which have been prepared
during the preliminary project stage but not listed here below shall also be submitted again
for the approval of the Administration during the application project stage.

While preparing water hammer calculation reports for pump stations located on the
pipeline network, the irrigation network shall also be taken into account. Additional
hydraulic structures that are determined to be necessary as a result of the water hammer



calculation must be added to as-built plan-profile projects.

1) Foundation (pad, strip, raft, pile etc.) formwork plan longitudinal and cross-sections (1/100,
1/50)

2) Foundation (pad, strip, raft, pile etc.) longitudinal and cross-sections, reinforcement layout,
rebar detail and rebar quantity table (1/100, 1/50)

3) Foundation and footing beam reinforcement layout, rebar detail and rebar quantity table (if
any) (1/50)

4) Longitudinal and cross-sections of pump floor formwork plan, reinforcement layout and
rebar quantity table (1/50)

5) Crane beam floor formwork plan and section drawing (1/50)

6) Monorail detailed drawings (if any) (1/50, 1/20)

7) Roof level formwork plan longitudinal and cross-sections, reinforcement layout and rebar
quantity table (1/50)

8) Submerged orifice wall (if any) front and back view longitudinal and cross-sections,
reinforcement layout, rebar detailing and rebar quantity table (1/50)

9) Floor beams longitudinal and cross-sections, reinforcement layout, rebar detailing and rebar
quantity table (1/50)

10) Crane beam longitudinal and cross-sections, reinforcement layout, rebar detailing and
rebar quantity table (1/50)

11) Pump station vertical longitudinal and cross-sections (1/100, 1/50)

12) Column application plan and reinforcement layout (1/50, 1/20)

13) Reinforced concrete of column-beam junction detailed drawings (1/50, 1/20)

14) Shearwall front and back view longitudinal and cross-sections, reinforcement layout, rebar
detailing and rebar quantity table (1/100, 1/50)

15) Suction and discharge basin plans, section drawings and details (1/200, 1/100, 1/20)

16) Suction and regulation reservoir transition plans, section drawings and details (1/100,
1/50) 17) Pump station outlet collector plan, section drawing and details (1/100, 1/50, 1/20)
18) Indoor and outdoor drainage system and details (1/100, 1/50, 1/20)

19) Penstock cross-sections (1/50, 1/20)

20) Air valve and discharge structures, air chamber (if any), surge tank (if any), filter station (if
any) flowmeter room, concrete or reinforced concrete thrust blocks plans and section drawings
(1/100, 1/50, 1/20)

21) Penstock route excavation cross-sections (1/50, 1/20)

22) Penstock discharge project (1/100, 1/50)

23) Foundation excavation plan (1/200, 1/100, 1/50)

24) Point detail drawings belonging to other productions deemed necessary by the
Administration (1/20, 1/10, 1/5, 1/2, 1/1)

25) Lighting, grounding, lightning conductor, fire detection and suppression system (if any),
CCTV (if any) projects (1/100, 1/50, 1/20)

26) Pump station electricity control and command projects (1/100, 1/50, 1/20)

27) Plumbing projects (including network connection or stationary storage projects for the
utility water required in plumbing) (1/100, 1/50, 1/20)

28) Cathodic protection projects (if necessary) (1/100, 1/50, 1/20)

29) Regulation reservoir or reservoir projects (1/100, 1/50, 1/20)

30) Water hammer prevention equipment (air chamber, surge tank, relief valve, air valve and



similar structures) detailed projects (1/100, 1/50, 1/20)

31) Filter station on the penstock (if any) and flowmeter room detailed projects (1/100, 1/50,
1/20)

32) Vacuum equipment projects (if any) (1/100, 1/50, 1/20)

33) Screen or screen cleaning machine complex and gate structure projects on the suction
basin inlet structure (1/100, 1/50, 1/20)

34) General layout plan and longitudinal section of PTL including PTL plan-profile and Pump
Station single line diagram projects (1/25000, 1/5000, 1/2000, 1/1000, 1/500, 1/400)

35) Solar power plant (SPP) projects (if any) (1/100, 1/50, 1/20)

36) Intake channel plan and section drawings (1/100, 1/50)

The Engineer shall submit, for the Administration’s approval, the pump station
construction projects prepared as described above, together with the technical report and
calculations (hydraulic, stability, structural and reinforced concrete), the “Operation and
Maintenance Manual,” and a “Table of Contents” showing the titles and item numbers of
the projects. The static-reinforced concrete projects submitted shall bear the signature and
professional chamber registration number of a Civil Engineer; the mechanical projects, of
a Mechanical Engineer; the electrical projects, of an Electrical Engineer; and the
architectural projects, of an Architect.

In preparing the pump building construction projects, the Engineer shall comply
with the “Special Technical Specifications for Mechanical and Electrical Equipment” (if
any) and the “Special Technical Specifications for Pump Building Construction Projects”
(if any), along with the project criteria specified in the Specifications.

Following approval of the construction projects, the Engineer shall prepare the bill
of quantities for the work, the tender documents, and the “Special Technical
Specifications” serving as basis for construction together with the “Technical
Specifications for the Pump Station Mechanical and Electrical Equipment.”

It is essential that the project designs prepared by the Engineer include all
information required for application. Technical information concerning production and
construction and mechanical and electrical works that is not included in the projects shall
be provided in the technical specifications. The technical specifications shall cover, in
addition to the technical details of the electromechanical equipment to be used, the
properties of the materials comprising each item of work, methods of production,
conditions of production, matters to be given special attention during production and
assembly, workmanship requirements, tolerance ranges, methods of measurement and
testing, modes of separation and connection with other production works, and the
conditions for transport, loading, unloading and storage, as well as the quantities of
different materials to be used in the work etc.

The Engineer shall prepare the cost estimate using the current unit prices
enforced by DSI, TEDAS, ILBANK and the Ministry of Environment and Urbanization,
together with prevailing market rates.



