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Detailed Explanation

Pump system design standards govern critical aspects of hydraulic machinery—including centrifugal,

positive displacement, and submersible pumps—across sectors such as oil & gas, water/wastewater,

power generation, and chemical processing. The comparison chart synthesizes normative documents

like ANSI/HI 9.1–9.5 (Hydraulic Institute standards for pumps, systems, and energy efficiency), API RP

14E and API 610 (for offshore and petroleum refinery services), ISO 5199 (centrifugal pumps for

chemical industry), and ASME B73.1/B73.2 (horizontal/vertical process pumps). Each standard

prescribes distinct requirements for mechanical integrity (e.g., shaft deflection limits, bearing life L10),

materials compatibility (e.g., NACE MR0175 for sour service), vibration thresholds (per ISO 10816), and

mandatory testing (hydrostatic, performance, NPSHR verification). Beyond dimensional and construction

rules, the chart highlights procedural differences—such as required documentation (API 610 mandates

datasheets with 30+ parameters; HI 9.6.6 emphasizes system curve integration)—and lifecycle

considerations including reliability targets (e.g., API 610’s 3-year continuous operation expectation) and

energy efficiency reporting (aligned with DOE 10 CFR Part 431 and EU Ecodesign Directive 2019/1781).

Practically, the chart serves as both a compliance checklist and a decision matrix: for example, selecting

between API 610 (higher capital cost, enhanced reliability) and ANSI B73.1 (cost-effective, general-

purpose) depends on consequence-of-failure analysis, operational duty cycle, and jurisdictional

regulatory enforcement.
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Key Components

# Component

1 Standard Identification (e.g., API 610, ISO 5199)

2 Design Requirements (materials, sealing, shaft dynamics)

3 Testing & Certification Protocols (performance, hydrostatic, vibration)

4 Documentation & Reporting Mandates

5 Application-Specific Provisions (sour service, high-temperature, hazardous areas)

Applications

# Application

1 Pre-bid engineering for EPC contractors selecting compliant pump packages

2 Regulatory audit preparation and gap analysis for ISO 9001/API Q1 certification

3
Cross-functional training for procurement, maintenance, and operations teams on standard

implications

Related Concepts

# Concept

1 Hydraulic Institute Standards (HI)

2 API RP 14E Flow Velocity Limits

3 Life Cycle Cost (LCC) Analysis per ISO 55900

4 Mechanical Seal Selection per API 682

5 System Curve Integration
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