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e na elé);:tric code

1.1: SCOpe and features of Natio

The National Electrical Code (NEC) 2011's scope covers the safe installation, operation, and
maintenance of electrical systems in diverse locations (homes, industries, hospitals, etc.),
aiming to prevent electrical fires and shocks by setting guidelines for wiring, equipment, and
practices. Key features include provisions for general safety, specific rules for hazardous
areas, temporary installations, and communications systems, alongside detailed tables, all
designed to protect life and property through proper electrical design and usage, incorporating

advances like enhanced GFCI requirements.

Scope of NEC 2011

Broad Application: Applies to virtually all electrical installations, including dwellings,
commercial buildings, industrial sites, agricultural premises, and temporary outdoor setups.

Hazardous Areas: Includes specific rules for installations in hazardous locations (e.g.,
flammable gases/dusts).

Special Systems: Covers emergency generators, solar photovoltaic (PV) systems, and
communications systems (Article 800).

Protective Measures: Focuses on preventing hazards like electric shock and fires, ensuring
proper use of materials and methods.
Key Features of NEC 2011

General Safety: Establishes fundamental safety procedures, definitions, and rules for wiring,

circuits, and protection.

Equipment & Methods: Details requirements for conductors, cables, wiring devices,
receptacles, and general-purpose equipment.

Special Occupancies & Conditions: Addresses unique requirements for locations like
medical facilities, hotels, and emergency systems (Articles 500-700).

Communications Systems: Includes dedicated sections for telecommunications and related
power equipment. ‘
Annexes & Tables: Provides supplementary information, calculations, and propertyA tables

(like conductor ampacity) to aid implementation.

Advancements: Continued expansion of requirements, such as Ground-Fault Circuit
Interrupters (GFCls) in more locations, building on prior editions.

In essence, NEC 2011 provided a comprehensive, widely adopted standard for electrical
safety, balancing detailed technical requirements with practical application for installers and

designers.
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Residential Electrical Installation
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1.2: Types of Electrical Installation
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1.3: Fundamental principles for electric

Fundamental principles for electrical installa
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Core Safety Principles
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Design & Planning Principles

National & International Standards: Adhere to codes like IEC 60364 or NEC for

consistent, safe practices. . ot
Coordination: Collaborate between architects, engineers, and electricians from the start.

System Design: Consider supply characteristics, environmental conditions, and
accessibility for maintenance.

Installation & Workmanship

Personal Protective Equipment (PPE): Use gloves, safety glasses, etc., but only after
risk assessment, as it's the last line of defense.

Accurate Wiring: Connect wires correctly (black/hot to copper screws, white/neutral to
silver screws) and use wire nuts for junctions, not single screws for multiple wires.
Testing: Perform continuity tests to ensure secure connections,

Neatness: Maintain consistency and organization in wiring,

Foundational Knowledge

Ohm's Law

(V=IR): Understand the relationship between voltage (V), current (I, and resistance (R).

Circuit Completion: Current flows from hot, throy h the devi .
neutral wire, completing the circuit, 5 vice, and returns via the

P rainmos



1.4: permit to work, safety instructions and safety practices

A Permit to Work (PTW) system ensures safety for hazardous tasks by formalizing
instructions, identifying risks (like hot work, confined spaces, electrical), and mandating
precautions (isolation, PPE, fire watch) through a written document, process of
assessment, authorization, and closure, preventing accidents by controlling high-risk
activities and ensuring clear communication between workers and management. Key
safety practices involve rigorous hazard |D/risk assessment (JSA), clear

communication, strict adherence to specified controls, and formal sign-off for handover
and closure, integrating with tools like LOTO.

Key Safety Instructions & Practices
. Hazard Identification & Risk Assessment (JSA):

Thoroughly identify all potential hazards (physical, chemical, environmental) and assess
their risks before work begins.

Use Job Safety Analysis (JSA) or similar methods to detail hazards and control
measures.

_ Formal Authorization & Communication:

A qualified person (Permit Issuer) formally authorizes the permit after review.

Clearly define the work scope, location, and duration.

Ensure clear communication of hazards and precautions to the performing team.
. Specific Control Measures:

Hot Work: Clear combustibles, assign a fire watch, ensure proper equipment.

Confined Space Entry: Atmospheric testing (oxygen, toxic gases), rescue plans,
assigned attendants.

Electrical Work: Isolation, de-energization, testing (Lockout/Tagout - LOTO).
Working at Height: Proper scaffolding, fall protection systems.

. Lockout/Tagout (LOTO): Formal procedures to isolate energy sources (electrical,
mechanical, hydraulic) to prevent accidental startup.
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2.1: Meaning and Purpose of Rough Estimate

A rough estimate (or Rough Order of Magnitude - ROM) is an early, quick, and

‘ imprecise calculation of a project's cost, time, or scope, providing a ballpark figure to
guide initial planning, feasibility, and decision-making, such as whether to proceed
or set a preliminary budget, rather than serving as a final, detailed budget. Its main
purpose is to offer a general idea of scale, help compare options, and facilitate early
conversations with stakeholders, saving time by avoiding detailed work on unviable

projects.

‘ Meaning:

Early & Approximate: Created at the very beginning with limited information, it's not
exact but close enough for general understanding.

Ballpark Figure: Gives a general idea of costs, effort, or time (e.g., a $10k app vs. a
$100k app).

I . Uses Past Data: Relies on experience, historical data, or basic unit rates rather than

detailed plans.

Purpose:
3 l . Budgeting & Funding: Helps set initial financial expectations and determine if a project
fits within financial plans.
Decision Making (Go/No-Go): Informs decisions on whether to move forward, modify,
or postpone a project.

Feasibility Study: Reveals potential limitations or the resources needed early on.

’ . Roadmap: Provides a high-level overview to guide the next steps, preventing wasted

effort on unfeasible ideas. |
. Communication: Allows for clearer initial discussions with contractors and |
| stakeholders about budget constraints.

In essence, a rough estimate answers, "s this project generally feasible and within a
ballpark budget?" before committing to detailed planning.

-

i
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2.2: Detailed Estimate

A detailed estimate is a comprehensive, item-by-item calculation used primarily in civil
engineering and construction to determine the most accurate probable cost of a project, |
Unlike preliminary estimates, which provide a "ballpark” figure, a detailed estimate is
prepared after designs and drawings are finalized to ensure high precision for

budgeting, tendering, and technical sanction.

Key Components of a Detailed Estimate

A detailed estimate is typically prepared in two distinct stages to maintain organization

and accuracy:
ns (length, breadth, and

. Details of Measurement and Quantities: The dimensio
ctly from finalized drawings

height/depth) of every individual work item are taken dire
and recorded in a standard measurement sheet.

_ Abstract of Estimated Cost: The calculated quantities are multiplied by their
respective unit rates (from a Schedule of Rates or market analysis) to determine the

cost of each item. These are then totaled in an abstract sheet.

Necessary Data for Preparation

To create a reliable detailed estimate, an estimator requires:

Detailed Drawings: Complete sets of plans, sections, and elevations.

Specifications: Clear descriptions of the quality of materials, workmanship, and

execution methods.
ule of Rates (SOR): Current unit rates for labor and materials, often provided by

Sched
hi Schedule of Rates).

government departments like the DSR (Del
site Conditions: Information on site location, topography, and availability of resources.

Common Calculation Methods

Engineers use specific techniques to quantify building materials, such as brickwork and

concrete:

Long Wall-Short Wall Method: Calculates external walls as "long" and internal as

"short" to avoid double-counting COrners.



2.2: Detailed Estimate

Center Line Method: Uses the total center line length of all walls of the same
thickness; it is considered the fastest and most accurate for simple layouts.

Unit Quantity Method: Breaks the project into various items (e.g., excavation, flooring)
and calculates the cost per unit of each.

Types of Detailed Estimates

Depending on the project's progress, different versions may be required:

Revised Estimate: Prepared if the original estimate is likely to be exceeded by more
than 5% due to price changes or design deviations.

Supplementary Estimate: A fresh estimate for additional work not included in the
original scope. :

Annual Repair & Maintenance (AR & AM): A specialized detailed estimate for the
yearly upkeep of an existing structure.



2.3: Supplementary Estimate

|, detailed cost projection prepared during
ding) to cover unforeseen or
for necessary changes, scope:

A supplementary estimate is an additiona
a project (like construction or government spen

added work not in the original budget, accounting
expansions, or overlooked items to get updated approval for the extra funds needed. It's

distinct from a revised estimate, which adjusts the entire original budget due to
significant overruns (usually >5-10%) or major design changes, while a supplementary

estimate adds to the original sum.

Key Characteristics

ize costs for new features, structural modifications, or unforeseen

Purpose: To formal
roved.

requirements that arise after the initial estimate was app

Timing: Prepared during the execution phase of a project.

Content: A fresh, detailed estimate for the additional work, presented alongside the

original estimate to show the total required.

Example: A road project needing extra drainage or a building project requiring added

rooms not planned initially.

Supplementary vs. Revised Estimate

Supplementary: For additional work; increases the total project cost.

Revised: For major deviations or significant overruns (>5-10%); recalculates the entire

project cost, potentially reducing it if savings are found.



2.4: Annual Maintenance Estimate and Revised Estimate

An Annual Maintenance Estimate (AME) budgets for routine upkeep (whitewashing,
minor repairs) to keep structures safe, while a Revised Estimate is a new, detailed cost
breakdown created after the original project starts if costs exceed the sanctioned
amount by a significant margin (often >5%) or if scope changes drastically, showing
original vs. new costs for approvals. AME is for ongoing care; Revised Estimate is for
major overruns or changes to an original, larger project.

Annual Maintenance Estimate (AME)

Purpose: To keep existing buildings, roads, or infrastructure in safe and proper
condition.

Includes: Whitewashing, painting, plaster repairs, floor repairs, tarring, minor
bridge/culvert fixes.

Frequency: Prepared annually or periodically for ongoing maintenance.

Revised Estimate

Purpose: To get approval for increased costs on a project already underway.

When it's needed:

Original sanctioned amount exceeds the actual cost by a significant percentage (e.g.,
>5%).

Material deviations, design changes, or unforeseen circumstances occur.

To reflect new development or better accuracy in budgeting.

Content: Compares original costs with new costs, item by item, explaining the reasons
for the increase.

Key Differences

Timing: AME is for planned, regular maintenance; Revised Estimate is a reaction to
unexpected major changes during a project.

Scope: AME covers minor upkeep; Revised Estimate addresses substantial deviations
from an initial, larger plan.

Approval: Both require approval, but a Revised Estimate seeks sanction for a new total
cost beyond the original budget.
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2.5: Factors to be Considered while Preparation of Detailed Estimate and Economical
Execution of Work

For detailed estimates and economical execution, consider scope/drawings, material
availability/cost (bulk buying), labor (local rates/skills), site conditions
(transport/access), and project specifics (inflationldurationlquality), focusing on
planning, resource efficiency, and risk management to control costs and avoid delays,
ensuring accuracy through data like DSRs and clear specifications.

Factors for Detailed Estimate Preparation

1. Scope & Design: Clear drawings (plans, sections, elevations) and detailed
specifications (quality, methods) are crucial for accurate quantity take-offs and cost

understanding.

2. Material Cost & Availability: Current market rates, bulk purchasing for large quantities,
and local availability significantly impact costs. '

3. Labor Cost & Availability: Know local wage rates, required skills, and availability to
avoid delays or high overtime costs.

4. Site Conditions & Logistics: Site accessibility, remoteness, need for temporary roads,
water, or power, and potential damage/loss during handling.

5. Market Rates: Use government schedules (like DSR) or current market rates for
accurate pricing.

6. Inflation & Duration: Account for potential price changes over the project's life.

Factors for Economical Execution

1. Resource Optimization: Efficient use of materials (minimizing waste) and manpower
(right skills, productivity).

2. Procurement Strategy: Bulk buying for discounts, timely ordering to avoid shortages.

3. Site Management: Good logistics to reduce transport costs and ensure smooth
workflow.

4. Risk Management: Buffer/contingency for unexpected issues (weather, scope
changes, supplier problems).

5. Quality Control: Adhering to specifications to prevent rework, which is costly.
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2.6: Contracts

A contract is a legally binding agreement between two or more parties that creates

I, enforceable obligations, defining terms for exchanging goods, services, or
(like damages or specific actions) if breached.

lude an offer, acceptance, consideration
ct), and legality, though specifics vary by
bal, with written ones offering greater

mutua
promises, and providing legal recourse

Key elements for a valid contract typically inc

(exchange of value), capacity (ability to contra
jurisdiction, and contracts can be written or ver

clarity.

Key Aspects of Contracts

Legally Binding: They transform informal agreements (promises) into enforceable
duties, allowing courts to intervene in case of non-performance.

Elements of a Valid Contract: Offer, acceptance, consideration (something of value),

legal capacity (sound mind, age), and a lawful purpose are generally required.

Written vs. Verbal: While verbal contracts can be valid if elements are present, written

contracts are preferred for clarity, better protection, and easier enforcement.

Purpose: To set clear expectations, define responsibilities (delivery, quality, dates), and

outline consequences for failure, protecting interests.

Breach of Contract: Occurs when a party fails to meet obligations, leading to remedies

like financial compensation or specific performance (forcing the act).

Agreement vs. Contract: An agreement is a broader, often informal, promise; a
contract is an agreement that is legally enforceable.

Types of Contracts
Contracts cover various relationships, including employment, sales (goods/services),

partnerships, leases, and more.

Governing Law

Contract law principles (like those in the Indian Contract Act, 1872, mentioned in search
results) are based on common law (requiring consideration) or civil law systems,
providing frameworks for enforcement.




Contract concepts revolve around a legally binding agr'eement with core elements; 5
valid offer and acceptance, supported by consideration (value

exchanged), capacity (legal ability 0 contract), free consent, an.d -a M%’
creating mutual legal obligations that can be enforced by law, distinct from soci|

agreements.

Core Components of a valid Contract
rty makes a proposal (offer), and the other

Agreement (Offer & Acceptance): One pa
romise.

clearly agrees to it (acceptance), forming a p

| Relations: Parties must intend for their agreement to have

Intention to Create Lega

legal consequences, not just social ones.

Consideration: Something of value (money, goods, service, pr omise) exchanged

between parties; it's the price for the promise.

Capacity: Parties must be legally competent (of sound mind, legal age, not coerced) to

enter the contract.

Free Consent: Consent must be genuine, free from coercion, undue influence, fraud, or

misrepresentation.
Lawful Object & Consideration: The purpose and value exchanged must be legal and
not against public policy.

Certainty: Terms must be clear and unambiguous.

Key Principles & Terms

Agreement vs. Contract: All contracts are agreements, but not all agreements becomeé

contracts (only those enforceable by law).

Void vs. Voidable: A void agreement is unenforceable from the start; a voidable
contract can be canceled by one party. '

Performance & Breach: Parties must perform obligations: failure to do so is @ preach;
leading to remedies (like damages).

Discharge: A contract ends through performa
: nce, mutual ,
frustration, or operation of law. agreement, breach



Types of Contracts

Express: Terms stated clearly (written or spoken).
Implied: Formed by conduct, not words.

E-Contracts: Digital agreements.

a contract transforms a simple understanding into a legally binding

In essence,
mises are broken.

commitment, ensuring fairness and providing recourse if pro



Contracts are typically classified by thelr legal validity, the method of formatig,, 5

stage of performance.

1. By Legal Validity & Enforceability

nd the

These categories define whether a contract can be upheld in a court of law,

Valid Contract: Meets all legal requirements (offer, acceptance, consideration, efc,

and is fully enforceable.

)

Void Contract: Legally null from the moment it becomes unenforceable; it createg no
legal rights or obligations.

Voidable Contract: Valid until one party chooses to set it aside, often due to Coercion
fraud, or misrepresentation.

llegal Contract: An agreement to perform an act forbidden by law; it is void and May
carry penalties.

Unenforceable Contract: Valid in substance but cannot be enforced due to technicg|
issues, such as missing a required signature or stamp.

2. By Method of Formation

These describe how the agreement was created.

- Express Contract: Terms are clearly stated in words, either orally or in writing.

Implied Contract: Created by the conduct or actions of the parties (e.g., ordering food
at a restaurant implies a promise to pay).

Quasi-Contract: A legal obligation imposed by a court to prevent "unjust enrichment’
where no formal agreement exists.

E-Contract: Formed digitally through email, websites, or electronic signatures.

3. By Performance & Execution

These refer to the status of the obligations within the contract

Executed Contract: A completed agreement wher

e i rformed
their duties. all parties have fully pe



parties have yet to fulfill their obligations.

Executory Contract: One or both
party offers a reward for a

eral Contract: A one-sided promise where oné

Unilat
"ost pet" reward).

specific act (.9, @

| Contract: A mutual exchange of promises where both parties have duties to

Bilatera
perform.

4. Common Business Contract Types

ctice, specialized agreements are used for specific professional needs.

In pra
the relationship between an employer an

Employment Contract: Defines dan

employee.

Disclosure Agreement (NDA): Protects confidential information from being

Non

shared.

Lease Agreement: Grants use of property or equipment in exchange for rent.

rdless of actual

Fixed-Price Contract: Sets a predetermined price for a project rega

costs.
nd material

Time and Materials (T&M): Payments are based on actual labor hours a

costs.
nts permission to use intellectual property, such as software

Licensing Agreement: Gra

or patents.
ude mistakes. For legal advice, consult a professional. Learn more

Al responses may incl



contractor - .
A dto perform a specific set of Senvg
contract). Unlike employees, &

contractor is a
or provide materials und esponsible for managing thej, o
N

contractors operate as in
taxes, insurance, and work me

f Contractors

s an entire

n individual or busi
er

thods.

Primary Types O

General Contractor (GC):
the primary point of commu
subcontractors.

Oversee project from start to finish. They at o
t and often manage multiple

nication for the clien

hired by @ general contractor to perform a specific part f %

Subcontractor: A specialist :
lectrical work, OF roofing.

larger project, such as plumbing, €

Independent Contractor: A self-employed profe
ices to vario

or freelance writer) who provides servl
staff member.

ssional (e.g., an IT consultant, lawyer,
us clients without being a permanent

VAC, masonry, or

Specialty Contractor: Focused on specific trades like H

landscaping.

Key Responsibilities

Project Management: Planning schedules, coordinating labor, and ensuring the workis

completed on time and within budget.

Compliance & Safety: Obtaining necessary building permits and ensuring thatall work

meets local health, safety, and legal regulations.

tl;es'osrce Procurement: Hiring labor and sourcing high-quality materials required for
e job.

Quality Assurance: Monitoring on-site
-Slte progress G gets
the client's specifications. gress to ensure the finished product™

Difference Between Contractor and Employee

Feature Contractor
Employee




Paid per project or hourly fee; no Receives regular salary/wages and benefits.

Payment
benefits.

control Decides how and when the work is Work is directed and supervised by the
performed. employer.

Duration Hired for a specific task or limited Has an ongoing, long-term relationship with the

duration. employer_

Employer withholds taxes and pays insurance

Tax/Insurance Responsible for their own taxes and
insurance. contributions.

Popular Media Reference

tor (2022): An action-thriller film starring Chris Pine as a dlscharged

The Contrac
tion.

Special Forces sergeant who joins a private contractmg organiza



2.6.4 Role of Contractor
o a project (often construction) for 5 Clieng

i ractors), ensur; le
encompassing planning, budgeting, hiring gpecialists (subcont ), ensuring Quaj

ulations from start to finjgr,
i with safety and legal reg ,
and guaranteeing compliance and the workforce. They are responsipy,

i in liai etween the client o
acting as the main liaison b thin budget, coordinating all resources

for delivering the final product on time and w'i N
materials, and personnel to meet the project's specifications:

A contractor's role is to manage and execut

Key Responsibilities:
Project Management: Overseeing daily operations, timelines, and overall progress,

Financial Management: Creating budgets, estimating costs, and controlling expenseg,

Resource Coordination: Sourcing materials, equipment, and skilled labor.

Subcontractor Management: Hiring, scheduling, and managing other specialized

trades (plumbers, electricians, etc.).

Communication: Serving as the primary point of contact for the client, providing

updates, and documenting changes.

Quality Control: Ensuring all work meets specified standards and quality assurance.

Health & Safety: Implementing safety protocols, obtaining permits, and ensuring site
compliance. ‘

Legal Compliance: Adhering to building codes, regulations, and obtaining necessary

licenses.

Types of Contractors:

General Contractor: Manages the entire project, from planning to completion, bringing
in specialists as needed. :

Subcontractor: Hired by the general contractor to perform specific tasks (e.g., ro0find
electrical work).

In essence, a contractor is hired for their expertise to bring a project to fruition, taking O"
the burden of organization, supervision, and risk management for the client



2.7: Tenders and Quotations

ed by organizations to

In procurement, tenders and quotations are formal methods us
they differ

acquire goods or services from external suppliers. While both involve bidding,
significantly in scale, complexity, and formality.
Key Differences

Aspect Tender Quotation

Value High-value, complex projects. Low-value, routine purchases.

Formality  Highly formal with strict legal rules. Less formal and faster to process.

Invitation  Publicly advertised (e.g., in newspapers). Sent directly to specific known vendors.

Evaluation Multi-stage (technical, financial, compliance). Primarily based on price and availability.

Often completed within a few days.

Timeline Can take weeks or months to finalize.

Types of Tenders and Quotations

« Open Tender: Available to all quali.fied suppliers to ensure maximum competition.

Limited/Selective Tender: Sentonly to a pre-qualified shortlist of vendors.

. Fixed Quotation: A supplier commits to a specific price for a one-off purchase.

. Estimated Quotation: Provides a non-binding cost estimate for custom or variable

work.

When to Use Each

« Use Tenders for: Government contracts, large infrastructure projects, and complex IT

system developments.

. Use Quotations for: Office supplies, minor repairs, or small equipment where

immediate procurement is needed.

Procurement Portals (2026)

You can find active opportunities on official government platforms:

« India: The Central Public Procurement Portal hosts central government enquiries.

« Odisha: State-level notices are available on the Government of Odisha Tender Portal.




2.7.1: Types of Tender
ganizations to invite bids for projects, goods
ror

Tendering is a formal process used by or .
titive selection of suppliers.

services to ensure a transparent and compe

The four primary types of tenders used in both public and private sectors for 2026 are:

public tender, this is advertised openly to allow any
It offers maximum transparency and
ate due to a high volume of bids,

Open Tender: Also known as a
qualified supplier or contractor to participate.
competition but can be time-consuming to evalu

Tender: Only a shortlist of pre-qualified contractors or suppliers is invited to

Selective
projects requiring specific

bid. This method is often used for specialized or complex
expertise and past performance.

Negotiated Tender: The buyer enters into direct discussions with one or more selected
suppliers to finalize terms. It is typically used in emergency situations, for highly
specialized work, or when there is an existing long-term relationship.

Two-Stage Tender: This process involves an initial stage where bidders submit
technical proposals without pricing, followed by a second stage where selected bidders
provide financial quotes. It is ideal for complex projects where the full scope is not yet

defined.
Specialized and Region-Specific Tenders
Beyond the primary categories, other specific tendering methods include:

Global Tender: Invitations extended to international businesses, used when domestic

capacity is unavailable or for very high-tech requirements.

Framework Tendering: Long-term agreements (often 1-4 years) with a set of suppliers

to provide goods or services on an "as-needed" basis.

Serial Tendering: Involves preparation of tenders based on typical bills of quantities or

schedules of work, often for repeating types of projects.

Rate Contract Tender: Fixes the price of goods or services for a specified period,

commonly used for frequent purchases of standard items.

nducted entirely on digital platforms like the Government e-

E-Tendering: Co
ncreasing efficiency.”

Marketplace (GeM) in India, reducing paperwork andi

sit

For detailed information on current Indian government opportunities, you can vi

the Central Public Procurement Portal.
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2.7.2: Tender Notice

A tender notice, also known as a Notice Inviting Tender (NIT), is a formal public

invitatif)n |ssue'd by an -Organization (typically government or large private entities) to
potential suppliers to bid on a specific project, contract, or procurement opportunity.

Active Tenders (January 2026)
Below are current opportunities available as of early 2026:

Infrastructure (Odisha): Selection of service providers for Group-D Personnel
outsourcing and ongoing works for the Bhubaneswar Development Authority.

Public Works (India): Repairs of damage floor tiles at BSF Campus Jalandhar (Ref:
07/FTR-PB/2025-26), with a closing date of January 14, 2026.

Technology & Banking: Punjab National Bank is currently seeking bids for Mobile
Device Management (MDM) solutions as of January 2026.

Transport & Logistics: Canara Bank has an open tender for the selection of service
providers for outsourcing cash vans.

Core Components of a Tender Notice

A standard notice must include specific details to be valid:

_ Basic Information: Issuing authority name, Tender Reference Number, and a brief title
of the work.

. Scope of Work: Detailed description of the goods or services required. '

_ Critical Dates: The date of publication, pre-bid meeting dates, and the final deadline for
bid submission.

. Eligibility Criteria: Minimum qualifications required for a bidder to be considered.

' Financial Details: Tender fees, Earnest Money Deposit (EMD), and estimated project
cost.

Where to Find & Track Notices

Central Government: Access the Central Public Procurement Portal (CPPP) for
nationwide opportunities.

State-Specific: State portals like Tenders Odisha and WB Tenders list regional
projects.

Public Sector Units (PSUs): Major banks and corporations like SBI and India
Post host notices on their respective "Tenders" pages.



_ Understand the Invitation:
_ Gather Information: Collect compan
_ Develop Your Solution: Create a techn
. Costing & Pricing.: Prepare detailed cost brea

. Compile Documents: Assemble required documents lik

. Secure Receipt: Tenders are received at designated centers (physical or online

. Evaluation: Tenders proceed to evaluation check
) ec

ing buyer needs, outlining sco
s unde ndingd ope,
Tender document reparation involve ‘ S eam, and cost|
cs, and evaluat?on criteria, then detalling your so!utlon, e N a clear,
SPECs: 1 often usi tender opening 1S @ forma. 'pr s where
cotr:p!uar?t bid, Z fenceive digitally), ve.nfled, and opened pUblicly
<s)lrJ tc:n :;st;?:risz:; parties g fairness and transpareng
before evaluation begins.
nder pocument (From Bidder's Perspective)

rsta

ng e-portals:
d securely ( ; i
typically by @ ¢ , enst

Preparation of Te
viting Tender (NIT), Instruction

Notice In

Carefully read the
evaluation criteria.

hnical specs; and

to Tenderers (ITT), SCope, tec
y details, financials, exper

ience, certifications, ang

/subcontractors.

get quotes from suppliers
ical proposal with methodology, timeline, and

resource allocation.
kdowns, add overhead/profit, and ensure

compliance with BOQ (Bill of Quantities) formats.

e company profile, financial

statements, experience proofs, and a strong executive summary.

Format & Submit: Follow submission instructions (PDF/XLS), use e-portals if specified,

and ensure all forms are filled correctly, avoiding modifications to templates

Method of Opening of Tender (From Client's Perspective)
) by the

deadline, often under strict security.

. Verification: i i
ion: A committee verifies the presence of essential documents (like EMD

Power of Attorney) without opening the price bid

. Formal Opening:
pening: Tenders are opened at a scheduled time, sometimes publicly

revealing the bidder's name and price details

financial, against set criteria, ing technical compliance first, the"



Key Elements in Tender Documents (For Bidders to Include)
company Profile: Background, expertise, team.

Technical Proposal: Methodology, timelines, resources.

Financials: Detailed costing, payment terms, financial stability proof.

Experience & Credentials: Completion certificates, work orders.
Compliance: Undertakings, adherence to policies (safety, quality).
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The term quotation (often shortened to "quote”) primari:ty refelrz t°.tW° distingt
concepts: the repetition of someone else's words and a formal business Statemem ;

price.

1. Literary and Linguistic Quotation

In writing and speech, a quotation is a passage of expression repeated by SOMegn,

other than the original author of speaker.

Purpose: Used to support arguments, fllustrate points, provide inspiration, or pay

homage to an original work.

Punctuation: In written text, quotations are typically enclosed in quotation Marks

American English: Uses double marks ("...") for primary quotes and single marks )

for quotes within quotes.

British English: Often reverses this, using single marks ('...") for the main quote,

tation reports the exact words of the original speake;

Direct vs. Indirect: A direct quo
) conveys the meaning in the reporter's owp

while an indirect quotation (or paraphrase
words and does not use quotation marks.

2. Business and Financial Quotation

In commerce, a quotation is a formal document provided by a seller to a potential buyer

offering goods or services at a stated price under specific conditions.

Binding Nature: Unlike an estimate, which is an approximation, a quotation typically

provides a fixed price that is binding once accepted by the customer.
Key Elements: A professional business quote usually includes:
Company and client contact details.

Unique quotation number and date.

ltemized list of products/services with individual prices and taxes (like GSTIVAT).
Validity period (how long the price is guaranteed).

Terms and conditions, including payment schedules.

3. Other Specialized Uses

Finance: A statement of the current market price of a security (like a stock) or
commodity.

Stock Market: The fact that a company's shares are officially listed and available o
trading on a specific exchange.

y
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pigital Markers: In computing, "quotation marks" are also known as typewriter, neutral,
or "dumb” quotes when they are vertical, versus "smart" or "curly" quotes used in

professional typesetting.

Give an example of a job quote with itemized services, prices, and terms:
What are somé popular online quote-generating tools for freelancers?

Who holds the copyright for a quoted passage?



tured document detailing products/services, Pricing, -
struc luding seller/buyer info, itemized lists (description, Quang
L;/ment terms, and your company's contact details, acﬁng .
before an invoice. Key elements include a Unique
ns, total costs, and T&Cs.

A quotation formatis a .
terms for a potential sale, inc
price, total), taxes, validity, pa.
as a professional first impression re:
quote number, dates, clear item descriptio

Essential Elements of a Quotation Format:

1. Header:

« Your Company Details: Name, address, logo, contact info (phone, email).

« Quotation Number & Date: Unique ID and issue date for tracking.

« Client Details: Client's name, company, address, contact info.

« Subject/Title: Clearly state "Quotation" or "Price Quote".
2. ltemized List (Table):

« Description: Detailed product/service info.

* Quantity: Number of units or hours.

* Unit Price: Cost per item/hour.

+ Total: Quantity x Unit Price,

+ Taxes: Sales tax, VAT, GST.

3. Summary & Totals:

Subtotal: Sym of line items,

Taxes: Total tax amount,

Grand Totg]- Final amount payable

(in figures and words),
Terms & Conditions:




rrantylGuarantee: Details on quality assurance

wa

Notes: AnY special conditions or discounts.

_ Footer:

signature: space for your signature and seal.

Authorized Pe

nk Details: For payments.

rson: Namettitle of the person preparing the quote

Ba

How to Use:
Fill in your details: Personalize with your business info and logo
Add client info:

List items: Populate the table with services/products

Enter the recipient's details.

Define terms: Clearly state payment, delivery, and validity

save as PDF: Convert to PDF for professional sharing via email.



ion
n between Tender and Quotati

6: Compariso |
2.7 lr purchases, while a tender is 5 .

ffer for smal ti rice, quality, and

cts, evaluating price, » an
largg, gic:jgi;r)llgz %03:( tensive documentation. Quotationg 5
public

tenders a F .
wherf::t work) that follow strict, competitive

s a quick, price-focused o]

led process for

i involving
experience, often In '
sinﬁple price estimates for minor neerds(;vern
for big contracts (like construction or g

rules for transparency and best value.

A quotation |
formal, detai

Quotation ' . |
i ce supplies, basic

Use Case: Small, routine purchases, simple services (e.g-s offi pp

repairs).

Formality: Informal, quick, simple price quote.

nd immediate availability.

Focus: Primarily price a .
r Quotation (RFQ) to @ few suppliers; response s

Process: Buyer sends a Request fo
fast.

Documentation: Brief, focusing on cost, terms, and delivery.
Tender -

Use Case:

Large, high-value, complex projects (e.g., construction, government contracts,

specialized software).

Formality:

Highly formal, structured, competitive process.
Focus:

Price, quality, technical expertise, supplier experience, risk, methodology.
Process:

Buyer issues an Invitation to Tender (ITT); involves detailed, sequential evaluation
negotiation, and public accountability.
Documentation:

Extensive, detailed proposals with t i
d erm : ,
details, 8, conditions, quality assurance, and financial

Key Distinction

A quote s often a component of a tender:
-essentially a quotation, but g tender includes

The price part of a tender response is
much more.

Scale & C ity: '
2rdié & Complexity:
omplexity: Quotations handle small needs: tende
: r's manage big,

requirements. complex

Evaluation Factors

: Quotes = Price-
rice; Tenders = Price + Quality + Capability

re comprehensive Proposajs

"
)
]
i
|
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tis a report that presents a company’s
Periods side-by-side. This "horizontal analysis"

core Types of Comparative Statements

ComparatiV‘e lncom.e S.tatement; Compares revenues, expenses, and net profit ov'er
different periods to highlight operational efficiency and profitability trends

comparative Balance Sheet: Displays changes in assets, lia

: : i bilities, and equity to
gssess a company's financial stability, liquidity,

and solvency over time.

Comparative (t‘a-sh Flow Statement: Tracks cash inflows and outflows across periods
to evaluate liquidity and cash management effectiveness.

How to Prepare a Comparative Statement

To create these statements, analysts typically use five or six columns to organize data:
_ particulars: Lists the financial line items (e.g., Sales, Assets).

. Previous Period Amount: The absolute value from the prior year/quartér..

. Current Period Amount: The absolute value from the most recent period.

. Absolute Change: Calculated as current Period - Previous Period.

. Percentage Change: Calculated as (Absolute Change / Previous Period Amount)
x 100. '

Importance and Benefits
Trend Identification: Highlights whether a business is growing, stable, or declining.

Performance Benchmarking: Facilitates comparing a firm's performance against

industry averages or direct competitors.

Informed Decision-Making: Helps management and investors make strategic choices

based on historical data rather than assumptions.
red by regulators, such as

Re9U|at0ry Compliance: Public companies are often requi
P ] (10-K) and quarterly (10-Q)

the SEC, to include comparative statements in their annual
ﬂ“ngs_



Key Differences: Comparative vs. common Size

Comparative Statement Common Size Statement

Feature
Vertical (within one period)\

Analysis Type Horizontal (over time)
PP I ,‘

Primary Focus  Absolute and percentage change Relative proportion of itemg \

Data Basis Compares figures across eriods Expres i
p g p presses items as % of a bagg (o

Al responses may include mistakes. For financial advice, consult a professional Sy




2.8.1: Format Comparative statement 3

A comparalive st‘atement s & financial report that presents figures from two or more
periods S'de-bY_S'de to perform a “horizontal analysis". This format afiow t
identify trends in absolute and percentage terms. s users to

The standard layout typically consists of the following five or six columns:
particulars: Lists the items being compared (e.g., Sales, Assets).

Note No.: Refers to specific detailed notes in the financial records (often optional).
previous Year (PY): The absolute figures from the earlier period.

current Year (CY): The absolute figures from the most recent period.

_ Absolute Change: The difference between the Current Year and Previous Year (CY —
PY).

_ percentage Change: The relative change calculated as: (Absolute Change /
Previous Year Value) x 100.

common Comparative Statement Types

Comparative Income Statement (Profit & Loss): Used to evaluate profitability trends.
It arranges revenue, expenses, and net profit side-by-side.

Comparative Balance Sheet: Used to analyze the financial health and position of a
business. It compares assets, liabilities, and equity over multiple dates.

Preparation Steps for 2026 Reports
When preparing these statements for the 2026 fiscal year, follow these steps:

. Gather Data: Collect the final figures for the 2026 period and the comparative 2025
period.

. Calculate Variance: Subtract the 2025 value from the 2026 value for each line item.

- Determine Percentage: Divide that variance by the 2025 base value and multiply by

100.

- Formatting: Negative changes should be placed in brackets, €. (10%) or (¥5,000).
For students or professionals, standard templates and further practice examples can be
found via educational resources like NCERT Online or specialized platforms such

as GeeksforGeeks.




rmats are used to formalize transactions between il
by purpose (purchase, sales, or work orders), they o
e clarity and legal protection.

Sharg

In 2026, standard order fo
sellers. While formats vary
essential core elements to ensur

1. Standard Purchase Order (PO) Format

A purchase order is a formal request from a buyer to a supplier.

Header Section: Includes your company logo, name, address, and contact details,

Unique Identifiers: A specific PO Number and the Issue Date for tracking.

Vendor Details: Seller's name, business address, and contact person.

Itemized Table:

Item Name/Description: Clear details or SKU/Part Numbers.
Quantity: The exact number of units required.

Unit Price: The agreed-upon cost per item.

Line Total: Quantity multiplied by unit price.

Financial Shmmal"y: Includes the Subtotal, applicablé Taxes A(e.g'., GST/VAT),
shipping fees, and the-Grand Total.

Delivery & Logistics: Shipping address, preferred shipping method (e.g., UPS,

Freight), and expected delivery date. N

Payment Terms: Specification of when and how payment will be made (e.g., Net 30,

COD). I

Authorization: Space for signatures from the authorized purchaser and vendor. "

2. Sales Order (SO) Format |

A sales order is issued by the seller to confirm a customer's purchase request. It miro® |
the PO but focuses on the seller's internal processing: |

Customer Information: Billing and mailing address

0 _— ) .
rder Specifications: Any Customizations or Special requests




,nvoici"g Links: Often includes a fig|qg to link the orde t
rto a future invoice
5, Order Letter Format (Formalj Corresponde ) |
nce

For students or smaller businesses, a formal letter ig li
0
ten used to place an order:

sender's Address: Top left corner,

: pate: PI
Receiver's Address: The supplier's full address,

aced below the sender's address

_ subject Line: Brief reason for the letter (e.g., "Order for Office Furniture")

_ galutation: "Dear Sir/Madam."

_ Body: Intro paragraph stating the intent to order, followed by a table listing items and
quantities.

Closing: "Yours sincerely" or "Yours faithfully" followed by a signature.

common Tools for 2026

Digital Platforms: Tools like Canva and Smartsheet offer editable templates.

gle Sheets and Microsoft Excel remain the industry standard for

Spreadsheets: Goo
automated calculations.




In 2026, standard order formats are used to formalize transactions between buye
sellers. While formats vary by purpose (purchase, sales, or work orders), they ay
essential core elements to ensure clarity and legal protection.

'S ang
Sharg
1. Standard Purchase Order (PO) Format

A purchase order is a formal request from a buyer to a supplier.

Header Section: Includes your company logo, name, address, and contact detais,
Unique Identifiers: A specific PO Number and the Issue Date for tracking.

Vendor Details: Seller's name, business address, and contact person.

Itemized Table: |

Item Name/Description: Clear details or SKU/Part Ndmbers.

Quantity: The exact number of uﬁits required.

Unit Price: The égreed-upon cost pér item.

Line Total: Quantity multiplied by unit price.

Financial Summary: Includes the Subtotal, applicable Taxes (e.g., 'GSTNAT),
shipping fees, and the Grand Total.

Delivery & Logistics: Shipping address, preferred shipping method (e.g., UPS,
Freight), and expected delivery date.

Payment Terms: Specification of when and how payment will be made (e.g., Net 30,
COD).

Authorization: Space for signatures from the authorized purchaser and vendor.

2. Sales Order (SO) Format

A sales order is issued by the seller to confirm a customer's purchase request. It mimo™
the PO but focuses on the seller's internal processing:

Customer Information: Billing and mailing address.

Order Specifications: Any customizations or special requests.



i oicing Links: Often includes a field to link the order to a future |
e Invoice.

3- order Letter Format (Formal Correspondence)

all i
- students or smaller businesses, a formal letter is often used to place an ord
raer.

gon der's Address: Top left corner.

ate: placed below the sender's address.

Receiver's Address: The supplier's full address.

gubject Line: Brief reason for the letter (e.g., "Order for Office Furniture")

galutation: "Dear Sir/Madam."

Body: Intro paragraph stating the intent to order, followed by a table listing items and
quantities.

_ Closing: "Yours sincerely" or "Yours faithfully" followed by a signature.
common Tools for 2026

ital Platforms: Tools Iiké Canva and Smartsheet offer editable templates.

Dig
heets and Microsoft Excel remain the industry standard for

Spreadsheets: Google S
automated calculations.




' t follows the project
The principles of executing work involve a structured aPPFO?'::ILh; s honioHiigis:
management lifecycle: Planning, Organizing, Executionr( g ApaRar
control), and Completion (closure), with integrated billing
throughout.

1. Planning

: dmap for all
This phase establishes the project's foundation and serves as the roa p

subsequent activities.

Define Scope and Objectives: Clearly outline the project goals, deliverables, and

boundaries to prevent scope creep.

Create a Work Breakdown Structure (WBS): Break the large project into smaller,
manageable tasks and milestones.

Develop a Detailed Schedule: Determine task sequences, dependencies, and realistic
timelines using tools like Gantt charts or the Critical Path Method (CPM).

Resource Planning: Identify and plan for all necessary resources, including manpower,
materials, equipment, and funds.

Budgeting and Cost Estimation: Create a comprehensive financial plan that
estimates all potential costs and includes contingency funds.

Risk Management: Identify potential risks, assess their impact, and develop mitigation
strategies and contingency plans.

Establish Communication Protocols: Define how information will be shared among
stakeholders (clients, team members, subcontractors) and how often.

2. Organizing

This involves structuring the project environment and mobilizin

g resources to prepare
for execution.

Assign Roles and Responsibilities: Clearly define who is responsible for each task
and decision.

Procurement: Manage the process of acquiring necessa

_ ry materials, equipment, and
services from vendors and subcontractors,

Team Coordination: Establish the project team,

provide necessary traini
effective collaboration. ry ng, and foster




Set up Infrastructure: Ensure the physical work site (if applicable) and necessa
systems (e.g., project management software, communication tools) are ready ry

3. Execution and Monitoring/Control

This is where the actual work is performed, guided by the plan, with simultaneous
oversight to ensure it stays on track.

Implement the Plan: Carry out the planned activities and produce project deliverables

Monitor Progress: Continuously track progress against the schedule and budget using
KPIs and regular reporting (e.g., daily logs, status meetings).

Quality Assurance and Control: Implement regular inspections and testing to ensure
all work meets the defined quality standards and regulatory compliance.

Manage Changes and Issues: Address unforeseen problems and implement approved
changes through a formal change management process.

Stakeholder Communication: Maintain transparent communication with all
stakeholders regarding progress, challenges, and successes.
4. Completion of Work and Billing

The final phase involves formal closure of the project and financial settlement.

Final Inspections and Testing: Conduct thorough reviews (e.g., site walkthroughs) to
- ensure all project requirements are met and obtain necessary approvals/certifications.

Handover: Transfer the completed work and all relevant documentation (as-built
drawings, manuals, warranties) to the client or owner.

Contract Closeout: Finalize all contracts with vendors and subcontractors, ensuring all
obligations are met.

Billing and Financial Closeout:

Submit final invoices and reconcile all outstanding costs.

Track and collect final payments, including retainage.

Conduct a final financial review to compare actual costs against the budget.

Post-Project Review: Document lessons learned and archive all project records for

future reference and continuous improvement.



Ill. Non Industrial Installations :-

3.1 Types of Non-Industrial Installations -
| office buildings, often called commercial Office Buildings, vary in
t towers to suburban corporate parks,
jalized finance/tech hubs, and even
ve, professional, or business-related
al real estate categories
per codes like the National

Non-industria
function from central business distric
encompassing general office spaces, spec
flex/R&D facilities, all designed for administrati
work rather than production, fitting into broader commerci
alongside retail, hospitality, and healthcare structures, as

Building Code of India.
-Industrial Office Buildings:

General Office Buildings: Standard multi-story structures for diverse busi

(law, accounting, consulting, etc.).

Corporate Headquarters: Large, often i

company's central operations.

Key Types of Non
nesses

conic buildings housing @ single major

Medical/Professional Offices: Buildings dedicated to doctors, dentists, therapists,

and other health/professional services, separate from hospitals.

Tech/R&D Parks: Campuses with offices, labs, and sometimes light

manufacturing/showrooms, often in suburban settings.

Flex/Business Park Offices: Versatile spaces that can blend office, showroom, or

light industrial uses, with minor modifications.

Government Buildings:

classified under institutional/business use.

Town halls, courthouses, post offices, and embassies,

Key Distinctions & Classifications:
Commercial vs. Industrial: Office buildings fall under commercial, while industrial

involves factories, large warehouses, and production.
By Building Code: In some codes (like India's), "Business Buildings" (offices) are
distinct from "Industrial” and "Storage".

By Function: They provide space for administrative/professional activities, unlike
retail (shops) or hospitality (hotels).

Examples of Non-Industrial Use:

Administrative tasks: Management, sales, finance.




Y H .n .
Professional services: Legal, accounting, consulting
Technology: Software development, research.

. : ices.
Healthcare support: Clinics, administrative health office

: range
> Non-industrial shopping and commercial centers rang

neighborhood strips to large malls and mixed-use developme‘n"s‘é;::ﬂleé:(L)lrr'lzi:;j by
size, layout, and tenant mix, including Neighborhood Centers, S e
Centers, Power Centers (big-box retailers), Lifestyle Centers (upsca'n, pon i
friendly), Strip Malls, and large Malls with department stores, all focusing ,
services, and dining rather than manufacturing.

from small

Types of Shopping & Commercial Centers:

- Neighborhood Centers: Small, convenience-focused centers with everyday needs
like a grocery store, pharmacy, and local services, often serving nearby residents.

. Strip Malls: Linear arrangements of stores with parking in front, often anchored by a
supermarket or discount store, providing general merchandise.

. Community Centers: Larger than neighborhood centers, offering a broader range of
goods with anchors like supermarkets or discount department stores.

. Power Centers: Dominated by several large "big-box" retailers (e.g., electronics,
home goods) with ample parking, attracting significant traffic.

. Lifestyle Centers: Upscale, outdoor-focused centers d
experiences with specialty stores, dinin
walkability.

esigned as "Main Street"
g, and entertainment, emphasizing

. Malls (RegionaI/Super-regionaI):
department stores, a wide variety o

gned a

. B round a specific theme, focusing on
entertainment, dining, and unique retai experi

ences.

. Mixed-Use Developments: Blend retail with other uses i

ke offices, residenti '
or hotels, creating vibrant, self- idential units,

contained Communities,

- Qutparcels: Freestanding buildings (like banks or fast-food rest
a
the periphery of larger shopping centers, urants) located on

Key Characteristics:

Tenant Mix: Varies from essentia| Services to high-eng fashion



Anchor Stores: Large retailers that draw significant customer traffic (e.g.,

supermarkets, department stores).

Layout: Can be enclosed (malls), open-air (strip malls, lifestyle centers), or

integrated (mixed-use).

. Focus: Providing goods, services, dining, and entertainment, distinguishing them

from industrial facilities.
ential installations focus on safe, comfortable

appliances, and HVAC, using wiring like
conduit or casing-capping for lower voltages (120/240V), distinct from
e-scale industrial setups that handle heavy machinery and high

larg
voltages, with specific types including < conduit wiring, casind-
capping, TRS/CTS wiring, and incorporating systems for smart

homes, security, and renewable energy integration for everyday living

>» Non-industrial resid
home power for lighting,

needs.

Key Characteristics of Residential Installations

. Purpose: Powering daily living — lights, fans, TVs, kitchen appliances, heating,

cooling, EV chargers.

. Voltage: Primarily lower voltages (120V/240V in North America/India).

Scale: Smaller, lower power loads, often with peak evening usage.

. Components: Outlets, switches, circuit breakers, copper wiring, smart devices,

safety features.

Common Residential Wiring Types (Methods)

. Conduit Wiring: Wires run inside protective metal or PVC pipes (conduits), offering

high protection and easier future changes.

. Casing & Capping: Wires run in grooves on wooden or plastic casings, common in

older installations or budget builds.

« TRS (Tough Rubber Sheathed)/CTS (Cab Tyre Sheathed): Wires with a tough

outer sheath, often run on surfaces or through joists.

. Lead Sheathed Wiring: Older, heavy-duty cable with a lead covering, less common
now.

Modern Residential Trends



' d energy
{ ' security, an
Smart Home Integration: Systems for automated lightind

management. ey storage.

panels and home bat

le chargers.

Renewable Integration: Wiring for solar

EV Charging: Dedicated circuits for electric vehic

Key Considerations

: upants.
Safety & Comfort: Prioritizing safe operation for 0cC p

, . C i
Regulations: Adhering to local electrical codes (like ISINEC)

i located.
Accessibility: Ensuring switches and outlets are conveniently

: i ial and
» Non-industrial electrical installations cover resident
commercial settings, focusing on supplying power

schools, and retail, using systems like conduit (surface/concealed),

casing-capping, and flat cables for wiring, plu
power outlets, appliances, and backup power (UPS, generators). Key

for homes, offices,

s components for lighting,

types of non-industrial supply involve standard single-phase for homes
and sometimes three-phase for larger commercial needs, with systems

designed for safety and efficiency in daily use.

Residential Installations (Domestic)

Focus: Powering homes, apartments, and small dwelling units.

Wiring Methods: Plastic casing-capping, concealed conduit, flat twin & earth cables.

Components: Light fixtures, switches, sockets, ceiling fans, kitchen/laundry
appliance hookups (washers, dryers).

Supply: Typically single-phase for standard household needs, according to UK
Power Networks. : ==

Commercial Installations (Non-Domestic)
Focus: Malls, schools, offices, hospitals, retail Spaces, hotels

Complexity: More intricate, larger scale than residentia|

Wiring: Conduit systems (surface/concealed

specialized fire-rated cables. ars for high-load areas,



multiple power outlets, HVAC controls, backup

Components: Extensive lighting,
ney lighting.

power (UPS, generators), EV chargers, emerge

supply: Ofte
equipment.

specific Systems & Components

Conduit Systems:

surface: Conduits run along walls/ceilings (ea

n single-phase but can use three-phase for heavier loads or specific

sier access).

Concealed: Hidden within walls/ceilings for aesthetics.

Wiring Types: PVC Casing

Insulated Cables.

-Capping, Lead Sheathed, Flat Twin & Earth, PVC

Protection: Circuit breakers, relays, RCDs (Residual Current Devices).

Backup Power: UPS, Battery Chargers, Emergency Lights, Generators.

Service & Supply Aspects

power via two wires

Single-Phase: Standard for most homes, delivering

(live/neutral).
er power demands in larger commercial/multi-meter

Three-Phase: Used for high
three live wires and a neutral.

setups, delivering power via

Domestic Service Line: The connection from the utility to the consumer's main

panel.

3.2_Designing commercial electrical installations requires focusing on safety,
efficiency, code compliance, and future scalability, involving detailed load
calculations, proper circuit layout, adequate wiring, grounding, surge protection,
energy-efficient lighting (LEDs), backup power planning, and coordination with other
building systems for a robust, adaptable, and cost-effective system that meets the

specific needs for occupancy, equipment, and growth.

Key Design Considerations

. Load Calculation & Distribution:

Accurately estimate total power needs (lighting, outlets, specialized equipment) for
current and future use. |



ited steps: Project
ST X ; involves detaile
3.3 The electrical installation design procedure If 4 codes; Load Analysis, -

Definition & Site Assessment, understanding scopé .an lv. distribution
calculating power needs; System Architecture, planning i y,sformers Braakers
(MV/LV), backups (UPS/Generator); Equipment Selection (t:’;outin (,conduits |
panels): Circuit Design (lighting, power, protection); W and Bill of
. : ; : atin
: : tic Creation, Cre _
cables); Earthing & Bonding; Schematic testing) for safety and

Materials; and finally Documentation & Ins ection (permits,

efficiency.

Detailed Steps in Electrical Installation Design

. Project Definition & Requirements Gathering:

Define project scope, goals, and specific needs (e.g., residential, industrial).

Understand the building's function to anticipate electrical demands.

. Site Assessment & Regulatory Compliance:

Evaluate the site and utility connection.

Identify relevant electrical codes (like IEC, NEC) and local standards.

. Load Analysis & Estimation:

Calculate total power demand (kW, kVA) for lighting, power, HVAC, etc..
Apply diversity/coincidence factors to estimate actual maximum demand.
. System Architecture Design:

Determine main supply type (single/three-phase).

Plan MV/LV substations, transformers, and distribﬁtion network.

Design backup systems (generators, UPS) if needed.

. Component Selection:

Choose transformers, circuit breakers, p '
’ » Panels, cables, condui :
H ) ) ndUItS
devices. , and protective

Ensure proper sizing for current capacity and voltage drop

. Circuit & Protection Design:

Design lighting, power, and control circuits.



specify protective devices (fuses, breakers) for overload/short-circuit protection.

Design Earthing (Grounding) and Bonding system for safety.
schematic & Layout Creation:
g diagrams.

., Develop functional diagrams, schematic diagrams, and wirin

Create physical layouts (blueprints) for component placement and cable routing.

g. Documentation & Bill of Materials (BOM):

Compile all design details, specifications, and a comprehensive list of materials.

9. Permitting & Approvals:

Submit designs for approval from authorities and utilities.

10.Rough-In & Installation:

. Install conduits, wiring (rough-in), main panels during construction.

11.Final Installation & Connections:

. Install fixtures, outlets, switches, and connect equipment.

12.Testing, Inspection & Commissioning:

Perform final tests (insulation resistance, continuity, functional).

. Get final inspection and commissioning approval for safe operation.

13.Future-Proofing:

« Incorporate flexibility for future expansion and technology upgrades.

3.4 Estimating and costing electrical units involves meticulously detailing all

required materials (wires, conduits, fixtures, etc.) and labor for a project, then
calculating their total cost, including overhead, permits, and profit, to create a
comprehensive budget, often using methods like the electrical point method or fixed
percentage, ensuring accuracy for project bidding and management.

Key Steps in Electrical Estimation & Costing:

1. Project Review & Site Visit: Understand project scope from plans/specs; conduct a
site visit for measurements and potential complications.

2. Material Takeoff (Bill of Quantities): List every item (cables, switches, outlets,
panels, etc.) and its quantity, often broken down by system (lighting, power).



d for each task (rough-in, trim,

. Labor Estimation: heede
imation: Calculate hours scording to indust standards.

terminations) based on crew size and skill, a
pliers) to materials and labor.

ply current unit costs (from sup

. Cost Application: Ap
permits, storage),

rvision, insurance, tools,

. Indirect Costs: Add overhead (supe

contingencies, and profit margins.
ccuracy, and add

s W ki o ; iew for a
_ Finalization: Organize into a clear bid document, review f

markup.
Methods for Cost Calculation:

Electrical Point Method: Costs are estimated per electr
socket), often using standard rates.

ical point (e.g., per light, per

erial cost to cover

Fixed Percentage Method: A percentage is added to the mat
labor, overhead, and profit.

Key Factors Considered:

Materials: Wires, conduits, switches, sockets, distribution boards, fixtures.

Labor: Skilled electrician hours, supervision.

Overhead: Site facilities, transport, insurance, tools.

Profit & Contingency: A markup for profit and buffer for unexpected costs.

Market Rates: Current supplier pricing for materials.

This process ensures a project budget reflects all necessary expenses, from
materials and labor to indirect costs and profit, making it a vital part of project
management. | X
3.5 Earthing in commercial electrical installations connects the system's fnetallic
parts to the earth via low-resistance conductors and electrodes (like rods or plates)
to provide a safe path for fault currents, preventing electric shock equipment
damage, and fires, ensuring safety and reliable operation by stab’ilizing voltage and
diverting excess energy during faults or lightning strikes, often using methods like
<</pipe earthing or plate earthing, and is a critical safety measure requiri

design, installation (bonding all metal parts), and testing to meet stanqdua::lcri]: PR

This video explains the importance of earthing for safety and equipment protection:

https://www.youtube.com/watch?v=cXrAKSUv_LU&t=121




Why Earthing is Crucial in Commercial Settings

s personnel from electric shock by ensuring equipment casings

safety: Protect
olts, even if a live wire touches them.

remain at zero \
on: Safeguards sensitive electronics and machinery from

gquipment Protecti
ghtning strikes.

yoltage surges and li

Fire Prevention: Diverts fault currents, preventing overheating and potential fires.
system Stability: Provides a stable reference point for voltage, ensuring proper

functioning of the electrical system.

httgs:[[www.voutube.com/watc
Key Components & Methods

h?v=uNmFVhomJHw&t=277

Earth Electrode: A metal rod (like copper or galvanized steel) or plate buried in the

ground.

Earth Conductor: A low-resistance, corrosion-resistant wire (usually copper)

connecting equipment to the electrode.

Bonding: Connecting all non-current-carrying metallic parts (frames, conduits, etc.)

to the earthing system.

Pipe Earthing: Uses a galvanized steel pipe driven vertically into the earth.

Plate Earthing: Involves burying a metal plate connected to the

system.

https://www.voutube.com/watch?v=PanT94pd8l&t=188

Installation Steps & Best Practices

. Planning & Testing: Conduct soil resistivity tests to determine the required number

and type of electrodes.

. Material Selection: Use high-quality, corrosion-resistant materials like copper.

Installation: Place electrodes in moist soil and run conductors, ensuring low

resistance.

3.6 Design of electrical installation scheme of commercial complex :-Designing a

c?mmercial complex electrical scheme involves calculating loads, planning power
dl.anbutlon with transformers and switchgear, sizing panels/breakers, specifying
wiring (often metal conduit/armored), designing lighting/power layouts, and



suring compliance with
age process from
awings, focusing on

integrating safety/emergency systems (earthing, lightning), €n
s a multi-st

codes for efficiency, reliability, and maintenance. It
initial assessment and schematic design to Jetailed working dr

load management, safety, and future scalability.

Key Stages & Components

Load Calculation & Demand Assessment:

oad (lighting, sockets, HVAGC, sp
s, and future expansion.
ase) and connection to the

ifi i t).
Estimate total connected | ecific equipment)

Factor in diversity, daily/seasonal variation
(often three-ph

Determine primary voltage requirements

grid.

2. Service Entrance & Main Distribution:

Design the point of entry for utility power.

Install transformers to step down voltage for internal use.

Incorporate Main Distribution Boards (MDBs) with high-capacity switchgear and
uit breakers (MCBs, MCCBs) for control and protection.

circ
3. Internal Power Distribution:
Use Distribution Panels (DPBs) for sub-circuits (lighting, power, HVAC).

tion panels (MDPs) and sub-distribution boards (SDBs).

Plan for main distribu
Design for efficient power flow, minimizing voltage drop.

4. Wiring & Cabling:
Select appropriate cable types (e.g., armored for underground, PVC/XLPE insulated)
based on load, environment, and installation method (concealed/surface conduit)

Use metal conduits for power circuits; ensure proper sizing

5. Lighting & Power Layouts:

Design lighting layouts (lux levels) for different areas (offices, retail, common areas)

Strategically place socket outlets (power & data) for functionality and convenience

6. Safety & Protection:

Earthing: Design robust earthing/grounding systems



protection pevices: Install circuit breakers, fuses, RCDs. and surge protecti
J 1 protection.

Lightning Protection: Incorporate lightning arrestors for the building

Emergency systems: Plan for emergency lighting and power (generators/UPS).

cumentation:

. Documentation

produce detailed electrical drawings (schematics, layouts, panel schedules).

Create specifications for equipment, materials, and installation standards.

Key Design Principles

gafety & Reliability: Non-negotiable priority, adhering to national electrical codes

(NEC, 1S)-

Efficiency & Economy: Balance initial cost with long-term energy consumption.
Maintainability: Ensure accessibility for future maintenance, additions, and repairs.

Scalability: Design for future growth and technology integration.

_ Bonding: Connect all metallic frames, enclosures, and equipment to the earthing

system.

. Testin o verify compliance

with standards.

3.7 Erection, inspection, and testin EIT) of electrical installations under
India's National Electrical Code (NEC) :- (IS 732/BIS) involve design compliance,
skilled installation, and rigorous verification using visual checks and instrument

tests (continuity, insulation, polarity, earth fault loop) before supply, ensuring safety
via self-certification by owners and formal approval by Electrical Inspectors, following

guidelines in CEA Regulations 2023 for new systems and periodic checks.

g: Perform initial resistance tests (using a earth tester) t

1. Erection (Installation)

Design Compliance: Follows standards like 1S 732 for safe wiring, cable sizing,

equipment selection, and protection against hazards.

Skilled Workmanship: Performed by qualified personnel, ensuring adherence to

Codes, proper termination, and secure mounting.



i closures, and
Safety Provisions: Incorporate adequate clearances, protective en

earthing/bonding systems as specified.

2. Inspection & Testing (Verification)

Visual Inspection: Check for damage, correct materials, safe working space (NEC
110.26), proper labeling, and protective device coordination.

Instrument Tests (Sequential):

Continuity: Protective conductors, final circuits (ring/radial).

Polarity: Correct wiring.

Insulation Resistance: Test insulation integrity (before energizing).

Earth Fault Loop Impedance (Zs): Verify fault clearance.

Earth Electrode Resistance: Check effectiveness of earthing.

RCDs (RCCBs/RCBOs): Test operating times and currents.

Other Tests: Prospective fault current, illumination levels, demand checks.
3. Approval & Certification

Self-Certification: Owners certify compliance using forms (like Form 1, 11, 1l for
different voltages) before supply.

Electrical Inspector Approval: Required for new installations (after Section 162 of
Electricity Act, 2003) before energization via online application.

Periodic Checks: Existing installations need periodic testing and certification as per
CEA Regulations.

Documentation: Maintain records of all tests, certifications, and maintenance.

Key Documents:

National Electrical Code of India (NEC 2023/IS 732): Guidelines for installation
practices.

CEA (Safety & Electric Supply) Regulations 2023: Mandates inspections and
approvals.
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4.1 Classification of industri s like small

_y : e od by power
Electrical industrial buildings areé classifie e 10
Scale (up to ~30 kW) Medium scale (~30 KW to 5 MW), and Large scale (0 .

f , sive VS. non-intensive), fire hazard (!

mand, |oad types (motors,
dards dictating

function (€-9- energy-inten .
| safety (NEC classes), focusing ON de

design for reliability, with specific stan

MW), but also by
codes), and electrica
lighting), and system

requirements.
on by Power Consumption (General Industrial)

Classificati
s using up t0 about 3

0 kilowatts (KW).

s, small production unit

Small Scale: Workshop
umingd

Medium Scale: Factories producing motors, machines, or other products, cons

from over 30 KW up to 5 megawatts (MW).
ke automobile plants with very high power demands,

Large Scale: Major industries i

often exceeding 10 MW.
Other Classification Methods
intensive manufacturing, non-energy-

manufacturing, impactingd overall energy use.

Energy Intensity: Categorized as energy-

intensive manufacturing, and non-
Functional Use: Classified by the type of energy-
(motors), lighting, heating, and IT.

Indian Standards): Buildings are classified (e.g., G-3) based on fire
stem design for safety, as seen in IS 3034.

consuming loads, such as driving

Fire Hazard (e.g-,
risk, influencing electrical sy

Electrical Safety (e.g., NEC): Circuits are classified as Class 1 (higher power), Class 2
(limited power, safety focus), and Class 3 (even lower power/voltage), with different

shock/fire protection requirements.
Key Considerations in Classification

Demand & Load: Classification dictates the desi i
. esign of distributi
sizes, and protective devices, ion systems, transformer




e robust, reliable electrlcal

- or
Reliability: High-demand/critical industries require M

infrastructure.
priate energy management

Energy Efficiency: Classification helps in applying a.\ppro
EE guidelines in India).

and efficiency standards (.., B R
gram and single phase line diagram for single p

4.2 Drawing of wiring dia

and three phase motors :- .
4.3 Design consideration in industrial installations :-

Designing industrial installations prioritizes safety, reliabilit
scalability, requiring thorough load calculations, proper protection
compliance, robust grounding, and consideration for environmental fa
humidity, ensuring power is delivered optimally to heavy machinery and proces
allowing for easy maintenance and expansion. Key aspects include selecting

appropriate cable sizes, distribution systems, circuit breakers, and incorporating

automation and energy management for sustainable op

, efficiency, and future

(overload/fault), code
ctors like heat and
ses while

erations.

Core Design Principles

Safety First: Protection against short circuits, overloads, earth faults, and implementing

proper grounding and surge protection are paramount.

Reliability & Continuity: Designing redundant power paths (e.g., rind systems), robust
components, and backups to ensure uninterrupted operation.

Energy Efficiency: Minimizing losses through smart design, appropriate cable sizing,

and integrating energy-saving technologies.

Scalability & Flexibility: Allowing for future growth, changes in production, and easy
expansion without complete system overhauls.

Key Technical Considerations

Load Calculation: Accurately determining power needs for all equipment (motors
HVAC, lighting, automation).

Power Distribution: Designing efficient sub-distribution systems, choosing optimal
cable types, sizes, and laying methods.

Protection & Coordination: Selecting correct circuit breakers, fuses, and relays for
selective tripping (coordination) to isolate faults.




g solid earthing for safety and equipment protection.

Grounding & Bonding: Ensurin

Environmental Factors: Accounting for tem

perature, humidity, dust, and corrosive

elements affecting equipment.
Automation & Control: Integrating PLC systems, variable frequency drives (VFDs) for
motor control.

fficient industrial lighting, as per required

Lighting Design: Providing adequate and e

lux levels.

Practical & Operational Factors

g for easy access for inspection, repair, and expansion.

Maintenance Access: Designin
Code Compliance: Adhering strictly to national and local electrical codes (e.g-, NEC,

IEC).

Cost-Effectiveness: Balancing initial investment with long-term operational costs and

energy savings.

Power Quality: Addressing harmonics, voltage sags, and swells for sensitive

equipment.

4.4 Design procedure of installation-detailed steps :-

An electrical installation procedure involves detailed planning

(load calculation, circuit design), material procurement, installing
conduits/cable trays, pulling & connecting wires (following color codes),
setting up the consumer unit/breakers, installing fixtures,

establishing grounding, and finally, thorough testing, inspection, and connection to the
grid, all while strictly adhering to safety codes and using proper electrical symbols.

1. Planning & Design

Load Calculation: Determine total power needs for lighting, appliances, etc., to size
wires and breakers correctly.

Circuit Design: Create detailed drawings showing layouts for switches, outlets, and
light points, planning safe wire pathways.

Material & Tool List: Specify all cables, conduits, boxes, breakers, and fixtures

needed.




2. Preparation & Rough-In
site Survey: Assess site conditions, environmental factors, and existing infrastructure.

Install Conduits/Trays: Mount conduits (pipes) or cable trays for wiring pathways.

Drill Holes: Create holes in walls/joists for wire passage.
s for switches, outlets, and fixtures.

nel to fixture points,

Mount Boxes: Secure electrical boxe

Run Wires: Pull cables through conduits/trays from the main pa
using fish tape if needed.

3. Installation & Wiring

Install Consumer Unit: Mount the main distribution board (fuse box).

Install Breakers: Insert circuit breakers into the consumer unit.

Connect Wires: At boxes, connect wires (black/hot to copper Screws, white/neutral to

silver, bare/ground to green) using wire nuts for pigtails, maintaining consistency.

Install Fixtures: Connect and mount switches, outlets, and light fixtures.

4. Grounding & Safety

Grounding System: Install grounding rods and connect the system to earth for shock

protection.

Safety Check: Ensure all connections are secure and follow color codes (e.g., black for

live, white for neutral, green/bare for ground).

5. Testing & Finalization

Visual Inspection: Check for damaged cables, loose connections, and proper
fastening.

Testing: Use testers (multimeter, continuity tester) to verify circuits, grounding, and
component function.

Final Connection: Once tested and approved, connect the system to the main power
grid.

Inspection: Arrange for official inspection and certification.
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4.5 Design of electrical installation scheme of factor small industrial ste

volves a systematic approach: analyzingd
hinery, HVAC), creating single-line

Designing electrical installations for factories in

site needs, calculating total loads (lighting, mac : oas)
diagrams, selecting appropriate components (switchgear, cables, mﬂwe’__d,ey_@?én
designing distribution (substations, panels), ensuring safety via grounding & protection

coordination, and providing detailed documentation for safe, efficient, and reliable pOWer

supply, including backup for critical operations.
Key Design Steps & Considerations

_ Site & Load Analysis:

Assess Needs: Determine power requirements for machinery (motors, heaters),

lighting, HVAC, and future expansion.

Power Source: Plan for utility connection, potential on-site generation (generators), and

redundancy.

. System Design & Schematics:

Single-Line Diagram (SLD): A simplified diagram showing power flow from source to

load.

Distribution System: Choose between radial or loop systems for balance between

reliability and cost.

Substations & Panels: Design main switchboards, motor control centers (MCCs), and

local distribution panels.

. Component Selection:

Protective Devices: Select breakers, fuses, and relays for overload/fault protection.

Cables & Conductors: Size correctly for load, voltage drop, and installation method
(e.g., surface conduit for motors).

Control Systems: Integrate PLCs, sensors, and switches for machinery control.

. Safety & Compliance:

Earthing/Grounding: Essential for shock prevention and equipment protection.

Protection Coordination: Ensure devices trip in sequence to minimize outages



icable) for wiring
standards: Adhere to relevant safety standards (llke 1_5_@5.9.3—64' if appl )

and installation.

_ Implementation & Documentation:

Layout: Plan physical placement for accessibility, maintenance, and safety.

Verification: Perform rigorous testing (insulation, earthing, polarity) before
commissioning.

Documentation: Provide detailed schematics, specifications, and manuals.

Key Components in a Factory Scheme

Power Distribution: Switchboards, transformers, MCCs, panels.
Control Circuits: For automation and process management.
Lighting: Adequate levels for different work areas, offices.
Earthing System: For personnel and equipment safety.
Protection & Switching: Breakers, fuses, relays, starters.

This structured approach ensures the factory's electrical system is safe, efficient, meets
all operational demands, and complies with regulations.

4.6 Preparation of material schedule and detailed estimation :-

Preparing a material schedule and detailed estimate involves using project drawings
and specifications to calculate precise quantities of materials and labor, then applying
current rates (including transport, labor, overheads) to get a comprehensive project
cost, crucial for budgeting, procurement, and execution guidance, often using methods
like the unit quantity method for accuracy.




Where Preliminary Estimates Fit in the

Estimate Lifecycle
Preliminary Detailed Bid - C"}_‘tigl__’ﬂ
Limited info c?mp le‘,e 'n?o‘ : e '(aciua/! vs. estimate)
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Information increases

bBUILDXACT

Key Inputs Needed:
Drawings: Floor plans, elevations, sections for measurements.

Specifications: Detail quality, class, and execution methods of materials.

Rates: Current market rates for materials, labor (skilled/unskilled), and transport.

Schedule of Rates: Standard government rates (like DSR) for reference.

Steps for Material Schedule & Detailed Estimate:
. Quantity Take-Off (QTO):
_ Measure lengths (e.g., walls via centerline method), areas, and volumes from drawings.

_ Calculate precise quantities for each work item (e.g., concrete, brickwork, plaster).

. Item Breakdown:




o w o

go excavation, foundation, walls).

work into distinct items (e
reation (Part of QTO):

nt, sand, bricks, steel, etc.).

Divide
Material Schedule C
List materials for each item (ceme

factors and mix ratios.

Include wastage
es with units (.9 bags, cubic

Generate total material quantiti meters).

Rate Analysis:
Determine unit rates for each item by costing materials, labor, transport, and tools.

Cost Calculation:

Multiply quantities by unit rates to get item costs (Quantity X Rate).

Add overheads, contingencies, taxes, and profit for the final total.

Purpose & Benefits:

Accurate budgeting and cost control.

Efficient procurement and resource allocation.

Guide for site execution and progress monitoring.

Basis for contract documents and technical sanctions.

Tools:

Traditional methods (manual calculation).

Software like PlanSwift for automated take-offs and scheduling.

nd estimation of agricultural pupm and flourmill :-

of agricultural pumps and flour mills involve calculating
load requirements, selecting appropriate electrical components, ensuring safety, and
budgeting for materials, labor, and infrastructure. Agricultural pumps typically range
from 5 HP to 10 HP, while small-scale commercial flour mills require about 30-35 kW.

4.7 Installation a
The installation and estimation

I. Agricultural Pump Installation & Estimation



centrifuga|-

i, % or
Installation involves setting up a motor-driven pump: usually submersible

for irrigation.

Vv
Key Components: Pump (3-phase 415V), Starter (DOL or gtar-Delta), P
d Service Main.

Submersible Cable, Earthing set, Foundation, an

C/GI Pipes:

Installation Steps:
undation for the pump unit.

. Preparation: Build a stable concrete fo
ga waterproof

. Cable Connection: Connect the submersible cable to the motor usin

resin kit.
porewell to avoid

_ Positioning: Install the pump at least 20 feet from the bottom of the

silt.
connect it t0 the

_ Electrical Setup: Install a 3-phase, 415V, 7.5 kW (or higher) motor,

starter, and ensure proper earthing (two separate pits).

aft, prime it, and check the rotation direction.

. Alignment & Testing: Align the pump sh
ample: 7.5 kW Pump):
r, Star-Delta Starter.

Estimation (Ex

Motor & Starter: 7.5 kW moto

Cables: 3-core copper/aluminum armored cable.

ework for mounting.

Structure: Iron fram
rox. 260,650 for depth of 120m), cable lengt

Cost Drivers: Borewell drilling (app h, and
starter type.

II. Flour Mill Electrical Installation
—10 TPD) typically require 30-35 kW (approx. 4047 HP) of

& Estimation

Small-scale flour mills (1

power.
nduction motor, Star-Delta starter, Main switch/MCCB,

Key Components: 3-phase i
duty cabling.

Capacitor bank for power factor correction, Energy meter, Heavy-

Installation Steps:
_ site Planning: Ensure a 12001 500 sq ft area with a 3-phase power connection



. Wiring: Install a dedicated electrical panel board with a Main Switch/MCCB and a Star-
Delta Starter for the main mill motor.

. Safety: Install necessary capacitors to correct power factor and prevent high electricity
penalties.

. Earthing: Use proper earthing for the motor and machinery structure to prevent electric
shock.

Estimation (Small Scale Unit):

Machinery: Mill machine, magnetic separator, elevator.

Electrical: 40 HP Motor, Cables, Starters, Switchgear.

Budget: Basic setup ranges from.i24 to 30 Lakhs, with higher costs for automation.

Operational Cost: Power consumption for a 5-10 TPD mill can result in a high recurring
electricity bill.

lll. General Estimation Factors

Contingencies: 5-10% of total cost.

Labor: Electrical installation labor (2-3 days for pump, 5-7 days for mill).
Regulatory: FSSAI, GST, pollution control, and factory license fees.

Maintenance: 7.5% of initial investment annually.




